Application of Pennsylvania-American Water Company for the Acquisition of
the Wastewater Treatment Plant and Collection System Owned and Operated by
Elizabeth Borough Municipal Authority (‘EBMA”)

Docket No. A-2023-3038717

66 Pa. C.S. § 1329
Application Filing Checklist — Water/Wastewater

20. Proof of Compliance. Provide proof of compliance with applicable design,
construction and operation standards of DEP or of the county health department, or
both, including:

e. Provide documentation evidencing a 5-year compliance history with DEP
with an explanation of each violation for the seller’s utilities that have been
providing service as well as provide a copy of any DEP-approved corrective
action plans.

RESPONSE: e. A table showing EBMA’s 5-year compliance history is included in

Appendix A-20-e.1. Documents comprising the current DEP-approved
Long Term Control Plan are included in Appendix A-20-e.2.

Appendix A-20-e
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; SENATE ENGINEERING COMPANY
; S E N ATE U-PARC, 420 William Pitt Way
B, ENGINEERING Pittsburgh, PA 15238-1330

P (412) 826-5454 - F (412) 826-5458
senate@senateengineering.com
www.senateengineering.com

December 17, 2020

Mr. Thomas Flanagan, Sewage Planning Specialist Supervisor
Clean Water Program

Department of Environmental Protection

400 Waterfront Drive

Pittsburgh, PA 15222

RE: Elizabeth Borough Municipal Authority
Act 537 Sewage Facilities Plan Update
SENATE # 11956

Dear Mr. Flanagan,

Senate Engineering (Senate) on behalf of the Elizabeth Borough Municipal Authority (Authority) submitted to Pennsylvania
Department of Environmental Protection (DEP) on December 31, 2019 a Plan of Study and Task Activity Report (TAR) for the
Authority’s Act 537 Plan Update. This Plan Update is part of the Authority’s Long-Term Contro] Plan (LTCP) as approved by
DEP in July 2018. On January 7, 2020 the Authority received a letter from your office stating that DEP could not approve the
Act 537 Plan of Study or TAR until 2 comments were resolved.

The first item listed by DEP stated that costs associated with development of the LTCP could not be included in the TAR. This
comment was addressed in a letter to DEP dated March 9, 2020 where it was confirmed that the LTCP had previously been
completed and approved and that the cost of preparing the LTCP was not included in the TAR. It is our understanding that the
question in regard to the LTCP cost not being included in the TAR has been resolved to the satisfaction of DEP.

The other DEP comment stated “EBMA will need to provide Resolutions from Elizabeth and Forward T. ownships and Elizabeth
and Lincoln Boroughs granting EBMA permission to update their respective Act 537 plans”. Senate has received the required
resolutions from 3 of the 4 municipalities including Elizabeth Borough, Lincoln Borough & Elizabeth Township, see attached.
To date, no resolution has been received from Forward Township. Forward Township has indicated that they have not been
holding public meetings since the start of the COVID pandemic but do intend to start again in 2021.

The Authority and Senate would like to complete the municipal Act 537 plan and submit a revised LTCP schedule, if DEP
concurs that the Act 537 plan may continue without a resolution from Forward Township. The following updated LTCP
schedule, assuming approval to proceed is received from DEP by January 1, 2021, is proposed as follows:

Submit Act 537 Update to DEP for Approval August 30, 2021
Act 537 Sewage Facilities Planning Update Approval July 31, 2020 December 31,2021
Complete Facilities Design July 31, 2022 December 31, 2023
Submit WQM Permit Applications(s) July 31, 2022 December 31, 2023
Begin Facility Construction October 31, 2024 October 31, 2025
Submit PCCMP March 31, 2027 March 31, 2028
Complete Facility Construction October 31, 2027 October 31, 2028
Implement PCCMP Upon Department Upon Department
Approval Approval
500 Fifth Avenue, Suite 502 ] 250 South Jefferson Streat 529 Morgantown Street { 30 S. Main Street,
McKeesport, PA 15132 i Kittanning, PA 16201 Uniontown, PA 15401 1 Washington, PA 15301

(412) 664-7125 | (724) 5481770 | (724) 550-4286 | (724) 228-6445
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RE: Elizabeth Borough Municipal Authority

Act 537 Sewage Facilities Plan Update
SENATE # 11956

December 17, 2020
Page 2

Meetings have occurred with several of the municipalities at this time to answer questions and encourage timely participation.

The Authority would like to move forward with the Plan update as soon as the TAR is approved. Please let us know if DEP
will approve the TAR with 3 of 4 municipal approvals to update the Plan, or what course of action is needed to get TAR
approval.

Feel free to contact me at (412) 826-5454 or rdbarnett@senateengineering.com if you need any additional information.

Sincerely,
SENATE ENGINEERING COMPANY

o

Rick Barnett, P.E.
Principal

Attachments

cf: Elizabeth Borough Municipal Authority w/Attachments

HASEN\P\011\11956\Doc\12-142020 TFlanagan DEP .docx
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OFFICIAL
BOROQUGH OF LINCOLN
RESOLUTION NO. oP-Cé

ACT 537 PLAN UPDATE
FOR
ELIZABETH BOROUGH MUNICIPAL AUTHORITY
SEWAGE AREA
ALLEGHENY COUNTY, PENNSYLVANIA

A RESOLUTION OF THE BOROUGH OF LINCOLN, ALLEGHENY COUNTY,
PENNSYLVANIA, HEREBY AUTHORIZING THE ELZABETH BOROUGH
MUNICIPAL AUTHORITY TO PREPARE AN ACT 537 PLAN UPDATE AS
DESCRIBED IN THE TASK/ACTIVITY REPORT AND WORK PLAN SUBMITTED

IN DECEMBER OF 2019

WHEREAS, sanitary wastewater flows from the Borough of Lincoln currently, or in the future
may, enter the combined sewer system of the Elizabeth Borough Municipal Authority (“EBMA”); and

‘WHEREAS, on July 14, 2017, EBMA submitted a Long-Term Control Plan to the Pennsylvania
Department of Environmental Protection (“PaDEP”), in accordance with the Pennsylvania Sewage
Facilities Act (“Act 537°), which was approved on July 12, 2018, and which EBMA now intends to
further investigate, analyze and refine with the preparation of an Act 537 Plan Update; and

'WHEREAS, the Study by the EBMA requires the authorization of the Borough of Lincoln,
which authorization the Borough desires to provide.

NOW, THEREFORE, the Lincoln Borough Council hereby resolves as follows, incorporating
the above recitals by reference: :

I.  The EBMA is hereby authorized to prepare an Act 537 Plan Update in sanitary
wastewater flow tributary to its combined sewer system.

2 Said Act 537 Plan Update shall include those elements described in the Task/Activity
Report and Work Plan submitted in December of 2019, to be submitted to the PaDEP.

RESOLVED AND ADOPTED this day of August 26, 2020, by the Lincoln Borough
Council, Allegheny County, Pennsylvania.

LINCOLN BOROUGH COUNCIL

Lincoln Borough Council

s U Mgt Mark Betzner

President of Council
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OFFICIAL
TOWNSHIP OF ELIZABETH
RESOLUTION NO.Q 02D~ | L»

ACT 537 PLAN SPECIAL STUDY
FOR
ELIZABETH BOROUGH MUNICIPAL AUTHORITY
SEWAGE AREA
ALLEGHENY COUNTY, PENNSYLVANIA

A RESOLUTION OF THE TOWNSHIP OF ELIZABETH, ALLEGHENY COUNTY,
PENNSYLVANIA, HEREBY AUTHORIZING THE ELZABETH BOROUGH
MUNICIPAL AUTHORITY TO PREPARE AN ACT 537 PLAN SPECIAL STUDY AS
DESCRIBED IN THE TASK/ACTIVITY REPORT AND WORK PLAN SUBMITTED
IN DECEMBER OF 2019.

WHEREAS, sanitary wastewater flows from a portion of the Township of Elizabeth enter the
combined sewer system of the Elizabeth Borough Municipal Authority ("EBMA”); and

WHEREAS, on July 14, 2017, EBMA submitted a Long-Term Control Plan to the Pennsylvania
Department of Environmental Protection (“PaDEP™), in accordance with the Pennsylvania Sewage
Facilities Act (“Act 537”), which was approved on July 12, 2018, and which EBMA now intends to
further investigate, analyze and refine with the preparation of an Act 537 Special Study; and

WHEREAS, the Study by the EBMA requires the authorization of the Township of Elizabeth,
which authorization the Township desires to provide.

NOW, THEREFORE, the Elizabeth Township Board of Commissioners hereby resolves as
follows, incorporating the above recitals by reference:

j The EBMA is hereby authorized to prepare an Act 537 Plan Special Study in sanitary
wastewater flow tributary to its combined sewer system.

2, Said Act 537 Plan Special Study shall include those elements described in the
Task/Activity Report and Work Plan submitted December of 201 9, to be submitted to the PaDEP.

§ n . ?{
RESOLVED AND ADOPTED this | U} day of Sgphet0%020, by the Biizabeth Township
Board of Commissioners, Allegheny County, Pennsylvania.

ELIZABETH TOWNSHIP BOARD OF COMMISSIONERS

Attest: Township of Elizabeth
m Wl O Walle,
) Kyle Walk

President
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OFFICIAL o
BOROUGH OF ELIZAB 3
RESOLUTION NO. 2020 55

ACT 537 PLAN SPECIAL STUDY
FOR
ELIZABETH BOROUGH MUNICIPAL AUTHORITY
SEWAGE AREA
ALLEGHENY COUNTY, PENNSYLVANIA

A RESOLUTION OF THE BOROUGH OF ELIZABETH, ALLEGHENY COUNTY,
PENNSYLVANIA, HEREBY AUTHORIZING THE ELZABETH BOROUGH
MUNICIPAL AUTHORITY TO PREPARE AN ACT 537 PLAN SPECIAL STUDY AS
DESCRIBED IN THE TASK/ACTIVITY REPORT AND WORK PLAN SUBMITTED
IN DECEMBER OF 2019

WHEREAS, sanitary wastewater flows from the Borough of Elizabeth enter the combined sewer
system of the Elizabeth Borough Municipal Authority (“EBMA”); and

WHEREAS, on July 14, 2017, EBMA submitted a Long-Term Control Plan to the Pennsylvania
Department of Environmental Protection (“PaDEP”), in accordance with the Pennsylvania Sewage
Facilities Act (“Act 537°), which was approved on July 12, 2018, and which EBMA now intends to
further investigate, analyze and refine with the preparation of an Act 537 Special Study; and

WHEREAS, the Study by the EBMA requires the authorization of the Borough of Elizabeth,
which authorization the Borough desires to provide.

NOW, THEREFORE, the Elizabeth Borough Council hereby resolves as follows, incorporating
the above recitals by reference:

1. The EBMA is hereby authorized to prepare an Act 537 Plan Special Study in sanitary
wastewater flow tributary to its combined sewer system.

2. Said Act 537 Plan Special Study shall include those elements described in the
Task/Activity Report and Work Plan submitted in December of 2019, to be submitted to the PaDEP.
W
RESOLVED AND ADOPTED this>'
Council, Allegheny County, Pennsylvania.

day of KD% , 2020, by the Elizabeth Borough

ELIZABETH BOROUGH COUNCIL

Attest: Elizabeth Borough Council
%\,&C)M . (A NV )}—
— B Chad Rager
(

9 President of Council

——
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w2 pennsylvania
rr DEPARTMENT OF ENVIRONMENTAL -
PROTECTION

Southwest Regional Office 400 Waterfront Drive Pittsburgh, PA 15222

Mr. Michael Zrenchak, Operations Manager July 12, 2018
Elizabeth Borough Municipal Authority

One Locust Street

Elizabeth, PA 15307

Re: CSO LTCP Review
NPDES PA0028436
Elizabeth Borough
Allegheny County

Dear Mr. Zrenchak:

On July 14, 2017 the Elizabeth Borough Municipal Authority (EBMA) submitted its Combined Sewer
Overflow (CSO) Long Term Control Plan (LTCP) to the Department for review. The LTCP proposes
concept-level facility designs intended to comply with the Presumption Approach criteria of the EPA
CSO Policy’s (Policy) performance standards. It proposes to meet the Policy’s performance standard by
limiting CSO discharges from its combined sewer system (CSS) to an average of four discharges per
year during precipitation events on a system-wide annual average basis (with the possibility of two
additional overflows allowed based upon Department discretion). Per the Department’s May 9, 2018
meeting with EBMA, the proposed facilities should be designed to convey for full biological treatment:
all Peak sanitary-only sewage received (without discharge) and a minimum of 350% of the Peak dry-
weather Annual Average CSS flow. The LTCP selected Alternative B-1 as its compliance approach.

The LTCP notes some partial sewer separation has been undertaken in sewershed 008, with smaller
scope separation projects completed in sewersheds 006 and 007. Additionally, the LTCP proposes to
meet its Policy-related performance standards by: abandoning its existing 1.2 mgd activated sludge
WWTP and replacing it with a 2.0 mgd SBR facility (with a peak capacity of 10 mgd); constructing
collection and conveyance system improvements to convey most wet weather flow to the WWTP,
including building new pump stations at CSO structures 008 and 005; constructing a new main STP
pump station to handle both dry and wet weather flows and; constructing a 0.66 MG wet weather flow
equalization and storage tank at the WWTP (where flows above 8.8 mgd will be stored for later
treatment). The flow authorized from the Wylie P.S is set at 1.2 mgd which utilizes the proposed peak
SBR peak design capacity of 10.0 mgd. The LTCP anticipates an implementation cost of $19.6 M. The
EBMA LTCP is approved for implementation; subject to the below comments.

Following our preliminary review, on October 17, 2017 the Department requested additional
information. In its March 14, 2018 reply (Response) Senate Engineers (Engineer) provided much of the
information requested. The Response summarized both the peak flow values metered and those values
modeled for the Forward Township and Elizabeth Township sanitary-only sewer systems (SSS). These
flow values were listed in Table 3 of the Response. Unfortunately, the Table 3 presentation compares the
Maximum Hour observed system flows against the Peak Instantaneous modeled flows. This presentation
does not permit a direct comparison of these flow values. A summation of the Table 3 values indicates
the observed Maximum Hour metered flow values are roughly 38% greater than the Peak Instantaneous
modeled flow values. This difference in monitored peak flow values compared to the model developed
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peak flow values could indicate the proposed designs may be insufficient to provide treatment for some
wet weather related flows. EBMA states its LTCP proposals are only concept-level designs and its
proposals will be refined as proposed facility installations are completed and additional information is
compiled. EBMA proposes to maintain flow monitors within its system to support and refine its
concept-level design as LTCP implementation progresses. Lastly, peak flow management needs, based
upon a pending Act 537 Sewage Facilities Planning Update are required. EBMA proposes to augment its
concept-level designs by undertaking an Act 537 Sewage Facilities Planning Update for its service area.
Please contact Thomas Flanagan of the Department for more information related to this planning
requirement.

The EBMA Engineer determined a flow travel-time duration of 22 minutes. This 1s the calculated time
between the period when, after a wet weather event, flow is expected to travel its longest path within the
collection sub-basin to its outfall structure. In our May 9, 2018 meeting with EBMA the parties agreed
to a less restrictive travel-time allowance of four (4) hours. Since the LTCP proposes to limit the number
of its annual discharges, this travel period becomes important only when characterizing discharges as
either wet or a dry weather discharges. Any outfall discharges continuing after four hours shall be
considered dry weather discharges — which are prohibited.

The Department does not directly evaluate any Permittee engineer’s flow model. These modeled flow
values, and their related facility design proposals, are the responsibility of the Permittee and its
Engineer. The Department defers its Policy performance standard evaluation (flow management
evaluation sufficient to verify the LTCP proposals comply with Policy requirements) until the
implementation of a Post-Construction Compliance Monitoring Plan (PCCMP). The Department
recommends EBMA develop its PCCMP in accordance with these guidance documents: EPA 932-B-95-
002, “Guidance for Long-Term Control Plan”; EPA 832-B-99-002, “Guidance for Monitoring and
Modeling” and; available Department guidance. EBMA shall submit its PCCMP for Department review
in accordance with the below LTCP Task Implementation Schedule. The PCCMP shall also be designed
to evaluate receiving Water Quality impacts and discharge impacts on the marina and boat launch
Sensitive Areas.

The following LTCP Task Implementation Schedule is approved:

Task Compliance Date
Act 537 Sewage Facilities Planning Update Approval July 31, 2020
Complete Facilities Designs July 31, 2022
Submit WQM Permit Application(s) July 31, 2022
Begin Facility Construction October 31, 2024
Submit PCCMP March 31, 2027
Complete Facility Construction _ October 31, 2027
Implement PCCMP Upon Department Approval

This LTCP approval is not an authorization to construct sewerage facilities. All appropriate permit
applications and approvals are required before EBMA may construct its LTCP proposed facilities.

The NPDES permit establishes specific reporting requirements regarding progress toward compliance
with CSO Policy obligations including submission of an Annual CSO Status report as an addendum to
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the Chapter 94 Annual Wasteload Management Report. Each Annual CSO Status Report must detail
efforts undertaken to implement the Nine Minimum Controls (NMC’s), efforts taken to prioritize and
afford protection to environmentally Sensitive Areas, actions taken to implement the LTCP, and
EBMA’s adherence to the LTCP implementation schedule. Please ensure the annual report is submitted
in a timely fashion and includes sufficient detail and documentation to measure LTCP compliance

progress.

Nothing in this letter is intended, nor shall be considered to relieve or limit the Authority’s obligation to
comply with the EPA CSO Policy or any existing or subsequent statute, regulation, permit or order. In
addition, this letter does not authorize any violation of any statute, regulation, order or permit issued or
administered by the Department. '

Any person aggrieved by this action may appeal, pursuant to Section 4 of the Environmental Hearing
Board Act, 35 P.S. Section 7514, and the Administrative Agency Law, 2 Pa. C.S. Chapter 5A, to the
Environmental Hearing Board, Second Floor, Rachel Carson State Office Building, 400 Market Street,
PO Box 8457, Harrisburg, PA 17105-8457, 717-787-3483. TDD users may contact the Board through
the Pennsylvania Relay Service, 800-654-5984. Appeals must be filed with the Environmental Hearing
Board within 30 days of receipt of written notice of this action unless the appropriate statute provides a
different time period. Copies of the appeal form and the Board’s rules of practice and procedure may be
obtained from the Board. The appeal form and the Board’s rules of practice and procedure are also
available in braille or on audiotape from the Secretary to the Board at 717-787-3483. This paragraph
does not, in and of itself, create any right of appeal beyond that permitted by applicable statutes and
decisional law.

[F YOU WANT TO CHALLENGE THIS ACTION, YOUR APPEAL MUST REACH THE BOARD
WITHIN 30 DAYS. YOU DO NOT NEED A LAWYER TO FILE AN APPEAL WITH THE BOARD.

IMPORTANT LEGAL RIGHTS ARE AT STAKE, HOWEVER, SO YOU SHOULD SHOW THIS
DOCUMENT TO A LAWYER AT ONCE. IF YOU CANNOT AF FORD A LAWYER, YOU MAY
QUALIFY FOR FREE PRO BONO REPRESENTATION. CALL THE SECRETARY TO THE
BOARD (717-787-3483) FOR MORE INFORMATION.

Please feel free to contact me at the above address, at peiswerth@pa.gov or at 412-442-4055 with
questions.

Sincerely,

Do) Sl

Paul Eiswerth, EIT
CSO Coordinator

Cc:  Richard Barnett P.E. — Senate Engineering
Michael Moskorisin — Manager ACHD

Bee:  Regional; CSO file; / T. Flanagan; D. Leone; R. Lattner P. Eiswerth
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% SENATE ENGINEERING COMPANY
S E N ATE U-PARC, 420 William Pitt Way
E } ENGINEERING Pittsburgh, PA 15238-1330

P (412) B26-5454 - F (412) 826-5458
senate@senateengineering.com
www.senateengineering.com

LETTER OF TRANSMITTAL

DATE: March 15,2018

TO: Paul Eiswerth, E.L.T.
Pennsylvania Department of Environmental Protection E "M’ ﬁ""ﬁﬁ
Southwest Regional Office o W b,,.. : Rl ﬁ
400 Waterfront Drive L
Pittsburgh, PA 15222-4745 .' MA‘? 19 ”:078

RE: CSO LTCP ADDITIONAL INFORMATION REQUEST DE Clean Water
NPDES PA0028436 South WSt degiong] or
ELIZABETH BOROUGH # Ullice
SENATE #10165

WE ARE SENDING YOU THE FOLLOWING ITEMS:

COPIES DATE NO. DESCRIPTION
1 Response to DEP 10/17/2017 Comments (Hard Copy)
|| 1 Response to DEP 10/17/2017 Comments (Electronic Copy)

THESE ARE TRANSMITTED as checked below:

For approval _ Approved as submitted __ Resubmit ___ copies for approval
For your use . Approved as noted __ Submit ___ copies for distribution
X _ As requested _ Returned for corrections __ Return ___corrected prints
For review and comment _
REMARKS:
Paul -

Attached are responses to your comments dated 10/17/2017.

Please insert the updated Table of Appendices and Executive Summary following the Table of Contents into your
copy of the LTCP. The detailed response letter and new attachments are included as Appendix N which can be
inserted directly into your copy of the LTCP.

Thank you

COPY TOQ: Deborah Williamson, P.E., ACHD

FROM:  Rick Barnett, P.E.

H:\SEN\P\010\10165\DEP Comments\DEP Comment Response 3-2018\031518T.Docx

500 Fifth Avenue, Suite 502 ¢ 250 South Jefferson Street I 529 Morgantown Street 30 S. Main Street,
McKeesport, PA 15132 i Kittanning, PA 16201 . Uniontown, PA 15401 | Washington, PA 15301
(412) 664-7125 (724) 548-1770 i (724) 550-4286 (724) 228-64486

i
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?Q SENATE ENGINEERING COMPANY
i S EN ATE U-PARC, 420 William Pitt Way
Q« > ENGINEERING Pittsburgh, PA 15238-1330

P (412) 826-5454 - F (412) 826-5458
senate@senateengineering.com
www.senateengineering.com

March 14, 2018

Paul Eiswerth, ELT.

Pennsylvania Department of Environmental Protection, Southwest Regional Office
400 Waterfront Drive

Pittsburgh, PA 15222-4745

RE:CSO LTCP Additional Information Request
NPDES PA0028436
Elizabeth Borough
Allegheny County

Dear Mr. Eiswerth,

The following is in response to the comments provided in your letter dated October 17, 2017 regarding the
Elizabeth Borough Municipal Authority (EBMA) Long Term Control Plan (LTCP). The LTCP was submitted to
Pennsylvania Department of Environmental Protection (DEP) in July 2017. Each DEP comment in the letter is -

listed below with the response.

1. Provide a D-scale size map of the collection and conveyance system. Include network of existing and
proposed storm sewers and their associated outfalls, combined and sanitary sewer system pipe sizes, flow

directions, inlet structure locations and other pertinent collection and conveyance system details.
A D-scale map is attached

2. Provide a drawing detail and specific description of the sewer system and pipe network tributary to the
existing Box 3 structure and provide a plan drawing of that portion of the system’s proposed

reconstruction. Include a discussion of the Fallen Timber Run facility improvements proposed.

Appendix C of the LTCP provides a drawing of the sewer system in the vicinity of CSO Structure 3 and the

existing pump station. A description of the sewer system in that area can be found on page 1 of the LTCP.

To summarize the existing conditions, there are three lines that enter the existing EBMA pump station; the
Borough interceptor (157), Sewershed 3 (12”), and the Fallen Timber Interceptor (10”"). The Borough intérceptor
500 Fifth Avenue, Suite 502 250 South Jefferson Street | 529 Morgantown Street 30 S. Main Street,

McKeesport, PA 15132 Kittanning, PA 16201 Unlontown, PA 15401 | Washington, PA 15301
(412) 664-7125 (724) 548-1770 (724) 550-4286 (724) 228-6446
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CSO LTCP Additional Information Request
NPDES PA0028436
Elizabeth Borough, Allegheny County

March 14, 2018

Page 2

collects flows from Elizabeth Borough and portions of Forward Township and generally runs along Water Street,
through the Boat Club property, under Fallen Timber Run and onto a chamber immediately upstream of the
existing pump station. Sewershed 3 collects flows from portions of Elizabeth Borough and Elizabeth Township.
All flow from sewershed 3 is directed via a 48" conduit to CSO structure 3. During normal conditions, the
entirety of the flow from the 48" conduit flows into a 12” line and onto a manhole where flows from CSO 3 and
the Fallen Timber interceptor are directed, via a 10” line, into a chamber immediately upstream of the existing
pump station. During periods of wet weather, excess flow from the 48” CSO 3 influent line is directed via a weir
to the overflow chamber where it passes under a baffle and through a bar screen before being discharged into
Fallen Timber Run. The Fallen Timber interceptor collects flows from Forward and Elizabeth Township and
generally follows Route 51 to a manhole where flows from CSO 3 and the Fallen Timber interceptor are directed,
via a 10” line, into a chamber immediately upstream of the existing pump station. In the chamber immediately
upstream of the existing pump station, the EBMA interceptor enters as a 16” ductile iron pipe and the CSO 3
and Fallen Timber interceptor enter together as a 10” ductile iron pipe. Both the 16” and 10” conduits connect
to a 16 X 10 X 16 X 10 ductile iron cross fitting. All flow is directed via a 16” conduit to the existing pump
station wet well. During wet weather events, when the influent flow rate exceeds the capacity of the pump station,
excess flow from the Borough Interceptor, Sewershed 3, and Fallen Timber interceptor has the potential to

discharge through CSO 3.

As described in the LTCP and approved Act 537 Special Study, the Authority is in the process of designing a
new pump station to replace the existing pump station with construction expected to start in 2019. Flow will
enter the proposed pump station through an influent chamber which will allow for the connection of the EBMA
interceptor, Sewershed 3, and Fallen Timber lines. It should be noted that, based on influent elevation of the
conduits, the pump station invert will be approximately 10 feet 8 inches feet below the overflow weir in CSO
3. As the new pump station capacity will not be increased above the existing pump station capacity until the
implementation of the LTCP, the new pump station would regularly flood during periods of wet weather. Aside
from functioning as a junction for the incoming lines, the influent chamber will provide a means of throttling
flow into the pump station during periods of wet weather. This will prevent flooding of the headworks and the

pump station until the LTCP is approved and the future wet weather pumps are installed.

The influent chamber will be divided into two sections, the first providing connection of the Borough interceptor
and Sewershed 3 lines, the second section connects the Fallen Timber interceptor to the pump station. Between
the two sections will be a sluice gate with an electric actuator. In the first section an adjustable weir gate will be
positioned which can adjust from an elevation of 725.15 feet (equal to the elevation of the weir in CSO 3) up to

727.50.
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During periods of normal flow, the Borough and Sewershed 3 lines will be directed into section 2 and onto the
headworks and pump station. During wet weather events, as the influent flow rate (as measured by a cutthroat
flume in the normal flow channel of the pumps station headworks) reaches the dry weather pumping capacity,
the SCADA system will close the sluice gate between sections 1 and 2. When the sluice gate is closed, the
entirety of the flow from the Fallen Timber line will be directed into the pump station and conveyed onto the
WWTP while the flow in section 1 backs up to the level of the CSO 3 weir. The adjustable weir gate is controlled
by an electric actuator so that the SCADA system will adjust the weir level to maintain a flow rate through the
headworks equal to the pumping capacity. As the influent flow rate though the pump station drops below the
pumping capacity, the sluice gate between sections 1 and 2 will reopen to allow more of the wet weather flow

into the pump station until flows return to normal.

The configuration and operating procedure described above will ensure that the pump station does not regularly
flood while allowing all of the Fallen Timber Interceptor sanitary flow to be conveyed to the WWTP for full
biological treatment. The proposed influent chamber is not expected to change the frequency, duration, or
volume of combined sewer overflows at CSO 3 until the full wet weather pumping capacity of the pump station
is operational. The reader is referred to the figure found in Appendix C of the LTCP and details showing plans
and sections of the proposed influent chamber. The influent chamber function described above is required during

the period after the pump station construction and prior to the implementation of the LTCP.

Provide a system map (at a lot and block level of detail) identifying each portion of the Elizabeth Borough
collection system that has been either fully or partially separated since the CSO Program requirements

were established.

Six area maps are attached

Discuss the design considerations concerning the dual force main proposals for the re-built and re-

designed Fallen Timber Run pump station.

The proposed pump station must be capable of handling both existing dry and proposed LTCP wet weather
flows. The dry weather flows are based on the existing pump station capacity of 1.30 mgd and, as described in
the LTCP (Table 3.9), the projected wet weather flow rate is 23.23 mgd. Generally, force main velocities should
be kept between 2 and 10 feet per second. Based on maintain minimum and restricting maximum velocities, the

minimum and maximum force main diameters for the dry and wet weather design flow rates are shown in Table
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1. Note that the force main diameters are rounding to the closest whole inch and may not represent a readily

available pipe size. Actual pipe sizes will be selected based on final pumps and pipe materials selected.

Table 1
Design Min. | Max.

Flow  Forcemain | Forcemain
(mgd)  Size (in.) | Size (in.)
1.30 6 12
23.23 26 57

As shown in Table 1, there is no force main diameter that would accommodate both the dry and wet weather
flows. As such, the existing 8 inch ductile iron force main will be replaced, due to its age, in kind and utilized
during dry weather conditions. A 30 inch force main will be installed to accommodate the anticipated wet
weather flows. The 30 inch wet weather force main will be installed during the installation of the proposed pump
station, prior to the full implementation of the LTCP. If will be more cost effective for the Authority to install
the 30 inch force main at the same time as the 8 inch force main. As has been discussed, the Authority has
installed several permanent flow meters at key locations within the collection system. The additional flow
monitoring will be used to reevaluate the LTCP flows during the design phase of the project. The 30 inch force
main will be capable of accommodating flows ranging from 6.30 mgd to 31.70 mgd allowing for modifications

in the design flow.

Provide a summary and available drawing details of the reconstruction proposals for the gravity portion

of the Fallen Timber Run interceptor.

Reference the response to Number 2 for a detailed description of the proposed pump station and Fallen Timber
Run relocation. See the attached Preliminary Site Plan for the proposed Fallen Timber run and pump station

layout.

Provide a complete description of each LTCP-related collection system improvement and facility(ies)

design proposal(s) identified in the Selected Alternative B-1.

Alternative B1 is described in detail in Section 3.3 of the LTCP. To summarize, the alternative includes capacity
upgrades to the Borough collection system, the EBMA raw sewage pump station, and the WWTP. The Borough

collection system upgrades are limited to modifications to the existing CSO structures and Borough interceptor
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which runs along Water Street. Excess wet weather flows from CSO 7 will be directed to a secondary diversion
structure adjacent to the existing CSO structure. The secondary diversion structure will direct the required flows,
via a new gravity line, to a new pump station adjacent to CSO 8. When the flow rate into the secondary diversion
structure exceeds the flow rate which requires biological treatment, flow will be directed to the existing CSO
outfall via a sharp crested weir. The new CSO 8 pump station will accept excess wet weather flows from CSO 7
and CSO 8 and convey them, via a new wet weather force main, to the new EBMA pump station. When the
influent flow into the pump station exceeds the capacity of the pumps, excess flow will be directed to the existing
CSO 3 outfall. Similar to the process described above, excess flows from CSO 6 will be directed via a secondary
diversion structure, to a new pump station at CSO 5. The CSO 5 pump station will convey wet weather flows

from CSO 5 and CSO 6 to the new EBMA pump station via a new wet weather force main.

Sewage facilities planning for the new EBMA pump station is provided in the Act 537 Special Study submitted
to and approved by the DEP in August 2016. The pump station includes a headworks and submersible pump
station. The Headworks will include a normal flow channel and bypass flow channel. The normal flow channel
will consist of a mechanical bar screen and vortex grit chamber. After passing through the headworks, flow will
be directed to the wet well which will be equipped with two dry weather submersible pumps and three future

wet weather submersible pumps which will pump flow to the WWTP.

The existing WWTP is a conventional contact stabilization activated sludge process. To accommodate the
increased wet weather flows, a new Sequencing Batch Reactor (SBR) WWTP will be constructed on the existing
WWTP site. Most of the existing tankage will be demolished with some tanks remaining for use in an aerobic
sludge digestion process. A portion of the peak wet weather flows may be directed to a flow equalization tank(s)
on the WWTP property when needed. The flow equalization tank(s) will store flow and provide aeration until
the WWTP influent flow drops below its treatment capacity at which point the tank(s) will drain by gravity into
the WWTP process.

Reference the attached figures which include a concept level drawing of the secondary diversion structures and

CSO pump stations and a figure showing a concept level layout of the facilities described above.

Discuss more fully the additional separation and green infrastructure projects proposed under Selected
Alternative B-1. As appropriate, include a Green Infrastructure implementation task within the Task

Implementation Task Schedule discussed in Item 16.
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EBMA has proactively been separating sanitary sewers from the combined system since 2010. CSO 5 and CSO
6 separations have occurred in the past and due to the limited area and size of these drainage areas, no additional
separations are planned. Due to the topography of CSO 8, it is not feasible, at this time, to perform additional
storm sewer separations. As funding becomes available, a limited phased approach to storm water separation
projects in selected CSO 3 and 7 areas of the Borough will continue. The implementation of green infrastructure
is not included in the LTCP due to the limited space available, depressed real estate values and the extent of

developed area within the Borough.

Discuss possible regulator improvements which may be proposed to address the LTCP’s performance
objectives (to limit discharges to four discharges per year) and provide a detailed narrative of the existing

and proposed system solids and floatables controls.

A detailed description of the existing CSO structures is included on Page 2 of the LTCP. To summarize, flow
enters the structure as a larger line (generally 18 to 30 inches). A smaller diameter discharge line (generally 8 to
15 inches) is positioned perpendicular from the influent line. During normal operation, flow enters the CSO box
and is directed to the effluent line which connects to the EBMA interceptor. During periods of wet weather, as
the capacity of the interceptor is reached the water level in each CSO structure rises and flow is directed to the
overflow chamber via a sharp crested weir. In the overflow chamber flow passes under a baffle to retain
floatables and through grating to remove solids before being discharged to the Monongahela River. The proposed
modifications to the CSO structures is discussed in detail in Question 6. The CSOs are periodically cleaned to

remove the retained floatables and larger solids.

Provide a clearer, more detailed discussion of the process used to derive the flow values provided in Tables

3.2 and 3.3. Provide calculation examples to illustrate the process.

As described in the LTCP, the EBMA system will be evaluated under Section II.C.4.a.i of the Combined Sewer
Overflow Control Policy (Control Policy) which limits the system to no more than four overflows on an annual
average basis, allowing for two additional overflow events per year. The Control Policy goes on to state that “for
the purpose of this criterion, an overflow event is one or more overflows from a CSS as the result of a
precipitation event that does not receive the minimum treatment”. Minimum treatment (also referred to as
primary treatment), according the Control Policy is considered to be primary clarification (or an equivalent

process), solids and floatables disposal and disinfection. For the purpose of this analysis, when flow enters a
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CSO structure there are three possible outlets; to a biological treatment process, to a primary treatment process,

or direct discharge into a receiving stream.

To ensure that there are no more than four overflows per year, alternatives are designed so that no overflow
occurs as a result of a 3 month, 24 hour storm event. Two CSO structures, 8 and 3, receive flow from Township
systems which are separated sanitary systems. The DEP and ACHD require that alternatives are designed to

handle all flows from the Township sanitary systems derived from a 2 year, 24 hour storm event.

All alternatives are designed using a 2 year storm event. To determine if an alternative meets the requirements
set by the Control Policy, the DEP and the ACHD, the volume of flow that must receive biological treatment,
the volume of flow that is eligible to receive primary treatment and the volume of flow that is allowed to be
discharged to the receiving stream must be determined for the design storm. The three flow paths (biological

treatment, primary treatment, and overflow discharge) are collectively referred to the Design Flows.

To determine the design flows for the LTCP alternatives, the Sanitary Sewer Overflow Program (SSOAP) and
Stormwater Management Models (SWMM) were used to model the influent hydrographs for each CSO structure
for the 2 year and 3 month storm events. A detailed discussion relating to the creation and calibration of the

SSOAP and SWMM model are included in the LTCP.

The total volume entering the CSO structure during the 2 year storm event is broken into serval different volumes
which are used to calculate the design flows. The following list are volumes that were used to calculate the

design flows:

- Total 2 year — The total volume that enters the CSO structure during the 2 year storm event.

- Total 3 month — The total volume that enters the CSO structure during the 3 month storm event.

- 2 year sanitary — The total volume that is contributed by the separated sanitary systems during the 2 year
storm event

- 3 month combined — The total volume that is contributed by the combined sewer system during the 3

month storm event.
- 2 year combined — The total volume that is contributed by the combined sewer system during the 2 year
storm event.

- 350% DWF combined — 350% of the average dry weather flow contributed by the combined sewer

system.

The following is a description of how each of the above volumes were calculated:
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Total 2 year — The CSO structure influent hydrograph for the 2 year storm event was exported from
SWMM into an Excel file. The Hydrograph contained model flow data at 15 minute intervals. To
determine the total volume, the flow rate at each 15 minute interval was multiplied by 15 minutes
resulting in the total flow to enter the CSO structure during that period. The calculated volumes for each
time interval were added together to determine the total event volume.

Total 3 month — The CSO structure influent hydrograph for the 3 month storm event was exported from
SWMM into an Excel file. The volume of the hydrograph was determined in the same manner as the
Total 2 year volume.

2 year sanitary — All hydrographs which modeled flows from the separated Township systems were
exported from SWMM model and imported into excel. The hydrographs were added together by adding
the flow rates at each time interval to create a single hydrograph which represented the flows contributed
to the CSO structure from the separated Township systems. The volume of the calculated hydrograph
was calculated using the method previously discussed.

3 month combined — A 3 month sanitary hydrograph was calculated using the same method as the 2 year

sanitary. To calculate a hydrograph which represents the flows contributed to the CSO structure from
the combined system, the calculated 3 month sanitary hydrograph was subtracted from the total 3 month
hydrograph. The volume of the calculated 3 month hydrograph was determined using the method
previously discussed.

2 year combined — The 2 year combined volume was calculated in the same manner as the 3 month
combined.

350% DWF combined — The dry weather flow hydrographs were determined for each flow meter which

measured flow from a separated Township system and for the flow meter which measured flow entering
the CSO structure. For a detailed discussion relating to the derivation of dry weather flow hydrographs,
reference the LTCP. All DWF hydrographs from the separated Township systems were added together
to create a total sanitary DWF hydrograph. To determine the combine DWF hydrograph, the sanitary
DWF hydrograph was subtracted from the total hydrograph. The flow rate at each 15 minute time
interval of the calculated DWF hydrograph was calculated by 3.5 to determine the 350% DWF combined
hydrograph. The volume of the 350% DWF combined hydrograph was determined using the method

previously discussed.

There are two general types of alternatives considered in the LTCP, alternatives that provide primary treatment

to a portion of the flow derived from the combined sewer system and an alternative to provides full biological

treatment to the required flows. For the primary treatment alternatives, the design flows are defined as follows:
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- Biological Treatment — For primary treatment alternatives, 350% of the average dry weather flow

derived from combined sewer system and the total flow from the sanitary systems derived from a 2 year,
24 hour design storm must receive full biological treatment.

- Primary Treatment — The minimum volume that must receive primary treatment is the difference

between the total 3 month combined minus the 350% DWF combined volumes
- Overflow Discharge — The maximum volume of flow which is allowed to be discharged during the 2

year storm event is calculated by subtracting the 2 year combined from the 3 month combined volumes.

For the alternative that provides biological treatment to the required flows, the design flows are defined as

follows:

- Biological Treatment — The minimum volume which must receive biological treatment during the 2 year

storm event is the 3 month combined plus the 2 year sanitary volumes.

- Overflow Discharge — The maximum volume of flow which is allowed to be discharge during the 2 year

storm event is calculated by subtracting the 2 year combined volume from the 3 month combined

volumes.

The following is a detailed description of the derivation of flows for the primary treatment alternatives for CSO
8. While the method described is specific to CSO 8, it can be applied to all active CSO structures. The following

table list the volumes described above:

Table 2

Sl ! Volume

Description ; (gallons)
2 year total 1,371,000
3 month total 802,000
2 year sanitary 353,000
3 month combined 570,000
2 year combined 1,017,000
350% DWF combined 243,000

The design flows for the primary treatment alternatives are calculated as follows:

- Biological Treatment: 243,000 + 353,000 = 596,000
- Primary Treatment 570,000 — 243,000 = 327,000
- Overflow Volume 1,017,000 — 570,000 = 447,000

After calculating the design flows, the next step was to create hydrographs for the three possible flow paths.
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Each flow path hydrograph is described below:

Biological Treatment — The biological treatment flow path is divided into two separate hydrographs, one

describing the existing interceptor capacity, the other describing the additional capacity required to meet
the biological treatment requirements. As described in the LTCP, the existing interceptor capacity is
limited. Each CSO was allocated a portion of the interceptor capacity based on the size of the sewershed.
To calculate the hydrograph for the existing (allocated) interceptor capacity, the allocated peak
instantaneous flow rate was compared to the total 2 year CSO influent hydrograph. When the flow rate
of total 2 year CSO influent hydrograph at a given time interval is less than the allocated peak
instantaneous flow rate, the allocated interceptor capacity hydrograph is equal to the total 2 year CSO
influent hydrograph. The volume of the allocated interceptor capacity hydrograph was then calculated
and compared to the previously calculated required biological treatment volume. For all CSO structures,
the allocated interceptor capacity hydrograph volume was less than the required biological treatment
volume. The next step was to pick an additional capacity peak instantaneous flow rate. The hydrograph
and hydrograph volume was calculated in the same manner as the allocated interceptor capacity
hydrograph. The additional capacity peak instantaneous flow was adjusted until the volume of the
allocated plus the additional capacity hydrographs was equal to or greater than the required biological
treatment volume.

Primary Treatment — To calculate the primary treatment hydrograph, a similar method was utilized.

Instead of comparing the primary treatment peak instantaneous flow rate to the total 2 year CSO influent
hydrograph, a new hydrograph was calculated. To create the new hydrograph, the allocated and
additional capacity hydrographs were subtracted from the total 2 year CSO influent hydrograph to create
a modified 2 year CSO influent hydrograph. The primary treatment peak instantaneous flow rate was
compared to the modified 2 year CSO influent hydrograph to create a primary treatment hydrograph
using the method previously described. The primary treatment peak instantaneous flow rate was adjusted
until the overflow volume was less than the allowable volume.

Overflow Volume — The overflow volume hydrograph was calculated by subtracting the allocated

capacity, additional capacity and primary treatment hydrographs from the total 2 year CSO influent
hydrograph.

For the biological treatment alternatives, the primary treatment peak instantaneous flow rate was set to zero. It

is important to note that the sum of the allocated and additional peak flow rate (and primary peak flow rate when

applicable) must be equal to or greater than the total 3 month peak flow rate entering the CSO to ensure that the

overflows are limited to no more than 4 overflows per year.
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10.

11.

Propose permanent flow monitors at each critical point of the collection system, particularly at each
authorized regulator (and at each significant inter-municipal connection), such that additional tributary

system flow and CSO outfall discharge data can be collected for additional system hydraulic analysis.

As part of the LTCP implementation, several permanent flow monitors have been installed in the existing CSO
structures. For all CSOs, area-velocity (AV) flow meter are installed on the influent line and on the overflow

discharge line to monitor any reverse flow conditions from the river to the collection system.

In addition to the CSO flow monitors, five additional permanent AV meters will collect flow data from gravity
lines entering the system from surrounding Townships. To monitor flow from Elizabeth Township, AV meters
will be installed at Cemetery Street, Church Street and Chicago Avenue. To monitor flows from Forward
Township, one AV meter will be installed on Center Avenue. The remaining Forward Township connections
collect flows from small sewersheds or the lines are too steep to reliably measure flows. To measure flows from
the Fallen Timber interceptor, a flow meter will be installed in the vicinity of the existing EBMA pump station.
The AV meters measuring flow from the surrounding Townships will be installed in the same location as the

meters utilized during the development of the LTCP

The AV meters are connected to a cellular system which automatically uploads data from the meters. The AV
meters on the overflow discharge lines have a call out alarm that alerts operators to overflow conditions. Attached

is map depicting the location of the meters described above.

Provide flow estimates and flow profiles for all significant Forward Township and Elizabeth Township
system flows tributary to the Authority. Provide these for both a 2-year (minimum) design storm event

and for a typical-year storm event.

Table 3 list the average metered flow rate, the peak hourly metered flow rate, the 2 year modeled flow rate, and

the 3 month modeled flow rate.

Table 3
(1 | Dl (! |
) P 0
p D o
|- )
i g Cd D
Center Ave 0.015 0.922 0.457 0.308
Grant @ Ivory 0.018 1.124 0.595 0.401
Chicago Ave 0.012 0.324 0.166 0.116
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Church Street 0.064 0.943 0.885 0.611
Cemetery @ Elks 0.186 1.118 1.543 1.070
Fallen Timber 0.085 1.369 0.545 0.380

In addition to the peak flow rates described in Table 3, Table 4 list the event volumes from the start of the rain
event through 24 hours after the event. For each Township meter, the percentage of the 2 year event volume that

constitutes the total design volume is listed as a point of reference.

Table 4
Event Volume
(Mgal)

2 yr. 3 mo.
Center 102,000 | 61,000 | 1.8%
Grant 143,000 | 81,000 | 2.5%
Chicago 64,000 | 38,000 | 1.1%
Church 388,000 | 216,000 | 6.8%
Cemetery 912,000 | 489,000 | 15.9%
Fallen 174,000 | 129,000 | 3.0%

Attached to this letter are copies of hydrographs exported from the SWMM model for each of the significant

Township meters.

12. Provide a task within the LTCP implementation schedule that may address the potential need for peak
flow management from the tributary combined and sanitary-only sewer municipalities sufficient to meet

PA Clean Streams Law and CSO Policy flow management objectives.

The Authority currently has long-term agreements in place with the Townships so legal remedies may be limited
to those contained in the agreements. To reduce the amount of inflow and infiltration within the Township
systems, the Authority will pursue several potential remedies such as:

e Request to the municipalities that each home in its service area undergo a point of sale inspection. This
is currently a requirement in Elizabeth Township. This will ensure that there are no downspouts, French
drains, or area drains tied into the sewer system and can be accomplished thorough visual inspection or,
when required, by smoke or dye testing. The point of sale inspection can also involve an assessment of

the existing sewer lateral.
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13.

14.

e Request to the municipalities that each storm inlet in its service area undergo a smoke or dye test to
determine if it is connected to the sanitary sewer system, or show proof that this has been completed
previously.

e Install permanent flow monitors at several points where the Township systems connect to the Borough
system. This would allow the Authority to surcharge for excess flow into the Borough system. Such

monitoring will likely be met with legal challenges.

These options will be pursued during the intermunicipal coordination part of the Act 537 Plan update task shown

on the Implementation Schedule.

Provide a summary of the Sewage Facilities Act 537 Planning process underway. Both the ACHD and
Department stressed that this process will be time consuming and we believe the process should already
have begun. We suggested the Authority consider proposing additional time to allow for the completion
of the planning task. In addition to other planning obligations, discuss specifically the facility needs for
Elizabeth Township flows as they relate to the Lovedale P.S. and the Simpson-Howell P.S. sub-shed system
flows which may be conveyed for treatment via the Wylie P.S. We suggested EBMA meet with the

appropriate regulatory agency staff to solicit guidance on the planning process.

The Authority has requested that the contributing communities provide information relating to existing flows
and flow projections over a 30 year planning period. Included in the request sent to Elizabeth Township, were
specific questions relating to the Lovedale and Simpson-Howell sewersheds and the Wylie pump station. The
Authority will request meetings with each contributing municipality to better understand their sewage needs.

The time allocated for this process has been increased to 36 months in the implementation schedule.

Since the LTCP proposes to limit discharges to 4 overflows per year and since the Engineer’s calculated
travel time for wet weather flow to drain from the combined sewer system is only twenty-two (22) minutes,
the Department re-states its Meeting position that the wet weather-related discharges shall be limited to
two (2) hours following secession of a wet weather event. All discharges remaining after this wet weather
discharge period expires shall be considered dry weather overflows; which are considered illegal. Please

revise the LTCP to reflect this revision.

As shown in the LTCP (reference Appendix I), CSO discharges during the design event end prior to the end of

the storm event. Since the design event is a 2 year, 24 hour rain event the modeled overflows only occur during
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the peak flow rates and last less than 2 hours. As the modeled overflows end well before the rain event is over,

the modeled “dry weather” overflows should not be a problem.
15. Provide a detailed description of Appendix I content related to its use and interpretation.
The response to Question 9 of this letter provides additional description of the contents of Appendix L.
16. Provide additional task detail in an expanded scope proposed Task Implementation Schedule.
As shown in the LTCP text and Appendix K Financial Capability Study the EBMA will experience a High
Burden financial impact from this project. The reasonable implementation period for High Burden categories 1s

up to 15 years, or longer if justified. Based on this and the impact to the community the following revised

Implementation Schedule is provided.

Table 5
| sogl
| Sumgs:;g;g fon Task Duration
. (Months)
Act 537 Update 42
i. Prepare preliminary plan 9
ii. Intermunicipal coordination 12
iii. Prepare draft plan 6
iv. Public comment 3
v. Final plan 6
vi. DEP and ACHD approval 6
Design 30
i. Preliminary design 12
ii. Preliminary permit approvals 4
iii. Final design 12
iv. Part 2 permit 2
Part 2 permit review and approval 12 12
Funding acquisition 18
i. Applications/credit ratings 6
ii. Award/closing 12
Bidding 4 4
Construction 60
i.  WWTP improvements 36
ii. Collection and pumping improvements 24
Startup 3 3
Post construction compliance monitoring plan 3 3
PCCMP review and approval 6 6
178 months or
Total duration 14 years 10 months
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vii.  Include a specific task within the proposed task Implementation Schedule identifying the submission of a
Post-Construction Compliance Monitoring Plan which demonstrates the technology-based performance

criteria are being met and the WQS are being met under the LTCP proposals.
Refer to the above Table 5 - Implementation Schedule.

viii.  Provide to both the ACHD and Department a digital copy the response to this information request and
the revised LTCP proposal.

Digital and printed copies of the requested information are being provided to ACHD and the Department. We

request that the printed copies be inserted into the LTCP documents previously provided.

If you have any additional questions on the above information please call me at (412) 826-5454.

Sincerely,
SENATE ENGINEERING COMPANY

Rick Barnett, P.E.

Cf: Elizabeth Borough Municipal Authority
Allegheny County Health Department

HASEN\PA010\0165\DEP Comments\DEP Comments_RESPONSE.docx
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Executive Summary

The Elizabeth Borough Municipal Authority (EBMA) owns and operates a 1.2 mgd wastewater
treatment plant (WWTP) located in Elizabeth Borough, in Allegheny County. The WWTP accepts flows
from Elizabeth Borough (Borough), Elizabeth Township, Forward Township, and Lincoln Borough.

The EBMA collection system within Elizabeth Borough is a combined system originally built c.
1950 and currently has five combined sewer overflows (CSOs).

In 2012, the Department of Environmental Protection (DEP) required the EBMA to resubmit a
Long Term Control Plan (LTCP). From 2012 thru 2014 EBMA worked to characterize, monitor, and model
the flows in the EBMA collection system to determine if the system was in compliance with the Clean
Water Act (CWA). Based on the criteria outlined in the Combined Sewer Overflow Policy and input from
the Pennsylvania Department of Environmental Protection and Allegheny County Health Department the
existing system and alternatives were evaluated based on the following criteria:

1. 350% of Dry Weather Flow must receive full biological treatment

2. There may be no more than an average of 4 CSO overflow events per year allowing for
two additional overflow events per year.

3. The volume of flow derived from the contributing township’s sanitary systems during a 2
year storm event must receive full biological treatment.

Based on these criteria, two categories of alternatives were considered,

1. Provide primary treatment for eligible flows,
2. A combination of increasing the WWTP capacity and providing flow equalization for
excess flows.

The selected LTCP alternative requires the construction of a pump station at CSO 8 and CSO 5 and
the construction of a new EBMA pump station to handle wet weather flows, increase capacity at the at
existing WWTP site and the construction of a flow equalization tank at the WWTP. The estimated
construction cost for the work is $ 19.6 million.

The LTCP was first submitted to DEP in July 2017 and comments were received from DEP in
October 2017. Responses to those comments were provided and are included in Appendix N of this

updated report.
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FallenTimber 2 Year Storm Event

Appendix A-20-e.2

Page 36 of 329

I

40

42

44 48

48 S0

Elapsed Time (hours)

60




Cemetery@Elks 3 Month Event

Appendix A-20-e.2

Page 37 iof 329

34

38

40

42

Elapzed Time (hours)

860




Cemetery@Elks 2 Year Storm Event

Appendix A-20-e.2

Page :38 of 329

34

40

42 44 486 48 50 52
Elapsed Time {(hours)

54

&0




Center Ave. 3 Month Event
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Church Street 3 Month Event
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\a SENATE ENGINEERING COMPANY
S ENA I E U-PARC, 420 William Pitt Way
_ENGINEERING Pittsburgh, PA 15238-1330

P (412) 826-5454 - F (412) 826-5458
senate @senateengineering.com

www.senateengineering.com

LETTER OF TRANSMITTAL

DATE: July 12, 2017

TO:  Paul Eiswerth RECEI VED

Department of Environmental Protection

400 Waterfront Drive JUL
Pittsburgh, PA 15222 L 4 2017
D ( L i M ey
RE:  Elizabeth Borough Municipal Authority EE, Sou Unwest pe :
Long Term Control Plan 10na] Offye
SENATE # 10165
WE ARE SENDING YOU THE FOLLOWING ITEMS:
COPIES DATE NO. DESCRIPTION |
1 712117 1 Elizabeth Borough Municipal Authority LTCP
THESE ARE TRANSMITTED as checked below:
_X_ For approval _ Approved as submitted __ Resubmit ___ copies for approval
For your use - Approved as noted __ Submit ___ copies for distribution
As requested _ Returned for corrections __ Return___ corrected prints

For review and comment

REMARKS:

The attached is the Long Term Control Plan for the Elizabeth Borough Municipal Authority for your review and
approval. Please feel free to contact me with any questions.

COPY TO:

FROM: _Michael Elisco, E.I.T.
500 Fifth Avenue, Suite 502 250 South Jefferson Street 529 Morgantown Street 30 S. Main Street,
McKeesport, PA 15132 | Kittanning, PA 16201 | Uniontown, PA 15401 Washington, PA 15301

(412) 664-7125 (724) 548-1770 (724) 550-4286 (724) 228-6446
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Executive Summary

The Elizabeth Borough Municipal Authority (EBMA) owns and operates a 1.2 mgd wastewater
treatment plant (WWTP) located in Elizabeth Borough, in Allegheny County. The WWTP accepts flows
from Elizabeth Borough (Borough), Elizabeth Township, Forward Township, and Lincoln Borough.

The EBMA collection system within Elizabeth Borough is a combined system originally built c.
1950 and currently has five combined sewer overflows (CSOs).

In 2012, the Department of Environmental Protection (DEP) required the EBMA to resubmit a
Long Term Control Plan (LTCP). From 2012 thru 2014 EBMA worked to characterize, monitor, and model
the flows in the EBMA collection system to determine if the system was in compliance with the Clean
Water Act (CWA). Based on the criteria outlined in the Combined Sewer Overflow Policy and input from
the Pennsylvania Department of Environmental Protection and Allegheny County Health Department the
existing system and alternatives were evaluated based on the following criteria:

1. 350% of Dry Weather Flow must receive full biological treatment

2. There may be no more than an average of 4 CSO overflow events per year allowing for
two additional overflow events per year.

3. The volume of flow derived from the contributing township’s sanitary systems during a 2
year storm event must receive full biological treatment.

Based on these criteria, two categories of alternatives were considered,

1. Provide primary treatment for eligible flows,
2. A combination of increasing the WWTP capacity and providing flow equalization for
excess flows.

The selected LTCP alternative requires the construction of a pump station at CSO 8 and CSO 5 and
the construction of a new EBMA pump station to handle wet weather flows, increase capacity at the at
existing WWTP site and the construction of a flow equalization tank at the WWTP. The estimated

construction cost for the work is $ 19.6 million.
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1.0 Background

EBMA owns and operates a 1.2 mgd activated sludge WWTP under NPDES permit number PA-
0028436. The WWTP was originally constructed in 1959 and upgraded in 1972 and 1993. The expansion
of 1993 added additional tankage and replaced aging equipment to increase the permitted plant capacity

from 0.6 mgd to its current 1.2 mgd.

The EBMA WWTP accepts flow from Elizabeth Borough (Borough), Forward Township, Elizabeth
Township, and Lincoln Borough. Flow enters the plant’s by way of both the Wylie Pump Station force main

and the Elizabeth Borough Pump Station force main. No flow enters the plant by way of gravity.

The Wylie Pump Station conveys flows from Elizabeth Township and Lincoin Borough and is
owned and operated by Elizabeth Township. The Wylie sewershed is a separate sanitary system with only
one sanitary sewer overflow located at the pump station. The Wylie sewershed will not be directly
considered in the Long Term Control Plan (LTCP) development aside from its impact on the capacity of the

WWTP.

The Elizabeth Borough Pump Station, located at the junction of the Monongahela River and Fallen
Timber Creek, conveys flows from the Borough, Elizabeth Township, and Forward Township to the WWTP.

Three sewers enter the pump station,

1. The Borough Interceptor,
2. The 10" Fallen Timber sewer

3. The 12” Sewershed 3 sewer

The Fallen Timber line and the Sewershed 3 line meet in Manhole 9 upstream of the Pump Station
dry well. A 10 inch line leaves Manhole 9, enters the drywell and is connected to a 16X10X16X10 ductile
iron cross. The Borough interceptor enters the dry well as a 16 inch vitrified clay pipe (VCP) and is
connected to the ductile iron tee. A 16 inch ductile iron line leaves the dry well and enters the pump

station wet well.

The Borough portion of the system accepts both sanitary flow and storm flow making it a
combined sewer system. The Borough is divided into six sewersheds. There are five active CSO structures
and one closed CSO structure. Sewersheds 8, 7, 6, and 5 discharge into the Borough interceptor in Water
Street. Sewershed 3 discharge into CSO structure 3 located several hundred feet upstream of the pump

station. A map of the Borough collection system can be found in Appendix A.

Page 1 of 32
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The construction of the CSO structures are similar in Jayout. A large line from the existing system,
generally 18 to 30 inches, enters the box. Under normal operation, a concrete channel directs the flow to
a smaller diameter (8 to 15 inch) line positioned perpendicular to the influent pipe and leaves the
structure. As the flow increases during periods of wet weather, the flow depth exceeds the depth of the
concrete channel and begins to overflow a weir structure positioned perpendicular to the influent pipe.
Excess wet weather flow enters a small chamber with a baffle that skims floatables before being
discharged to the Monongahela River by way of a 48-inch conduit. The location of each active CSO

structure is shown on the map in Appendix A.

During periods of wet weather, when the pump station and interceptor are operating at capacity,
the CSO structures act as a relief, allowing surcharged flow to be discharged to the river. CSO 3, due to its
elevation and proximity to the pump station often acts a relief when conditions exceed the capacity of
the pump station. CSO structure 6 has only 6 inches of elevation drop to the interceptor and often receives

reverse flow from the interceptor during periods when the interceptor is at or above its capacity.

The Borough Interceptor in Water Street was originally a 16 inch VCP on the banks of the
Monongahela. As the river level rose during periods of wet weather, river water would enter the
interceptor. In 2001 an interceptor relocation and replacement project was completed that replaced the
16 inch line with a 15 inch polyvinyl chloride (PVC) interceptor in Water Street. Much of the interceptor
was bored and is housed in a steel casing. A 40 foot section of the interceptor under Fallen Timber Run
leading into the pump station was not replaced. It is suspected that this portion of the interceptor is in
exceedingly poor condition and a source of significant infiltration. During the replacement project the
original CSO structures were replaced with the new structures positioned along Water Street. CSO

structure 4 was permanently sealed in September of 2004 and is no longer active.

Portions of the Elizabeth Township and Forward Township collection systems drain by gravity into
the Borough collection system. Forward Township has two major connection points, Center Ave and Grant
St. at Ivory. Elizabeth Township has three connection points; Chicago Ave., Cemetery Ave. at Elks St., and
Church St. All points of connection for Elizabeth Township, with the exception of the Wiley Pump Station,
flow through Sewershed 3. All connection points for Forward Township flow through Sewershed 8. As a

result, Sewersheds, 7, 6, and 5 are the only exclusively combined sewersheds.

Portions of the Borough collection system have been separated as shown on the collection system

map in Appendix A. No Borough sewershed is comprised completely of sanitary flow. Small separation

Page 2 of 32
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projects have been completed in Sewersheds 6, 7, and 8 with more separation projects planned in the

future.

The Fallen Timber line collects separate sanitary flows from both Elizabeth and Forward Township
and is the only line connected to the Borough pump station that does not have a CSO structure. In addition
to a small number of residential units in Elizabeth Township, the Fallen Timber line collects untreated

pumped leachate from the Kelly Run Land Fill located on Route 51 in Forward Township.

In compliance with the Clean Water Act, a Nine Minimum Controls status report was submitted
by EBMA in July of 2002 and resubmitted in February 2003. A LTCP was submitted to the DEP in 2004. In
2012 EBMA was informed by DEP that the LTCP submitted in 2004 had not been approved. In September

of 2012, an effort was started to revise the previously submitted plan.

The Environmental Protection Agency’s (EPA) Combined Sewer Overflow Control Policy, sets forth
the criteria by which LTCPs are evaluated. EBMA will use option one of the presumptive approach as set
forth in Section 11.C.4.a.i of the Combined Sewer Overflow Control Policy, “No more than an average of
four overflow events per year, provided that the permitting authority may allow up to two additional
overflow events per year.” Additional criteria mandated by the Pennsylvania Department of

Environmental (DEP) and Allegheny County Health Department (ACHD) is discussed in Section 3.1.

2.0 Characterization, Monitoring, and Modeling

To assist in the development of the LTCP, a flow monitoring program was conducted from
November 2012 through March 2014. A hydraulic model of the system utilizing that monitoring data was
used to analyze existing conditions in the system and to plan future improvements. This section will review

1. The history of the flow monitoring program,
2. Collection system inventory
3. The construction and calibration of the collection system model, and

4. Discuss how the model is utilized as part of the LTCP and for future planning.

2.1 Collection System Inventory

To determine the extent to which the collection system could be modeled, an inventory was taken
of the available collection system information. Design and as-built drawings were the primary source with
three sets of drawings used;

1. The original 1950 Borough collection system design drawings,

Page 3 of 32
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2. The 1999 Interceptor Sewer Relocation project as-built drawmgs, and
3. The 1997 Fallen Timber as-built drawings.

Drawings referenced in the project can be found in Appendix B.

The original 1950 design drawings did not offer enough detail to accurately model and evaluate
the hydraulic conditions at individual points in the collection system and were used mostly as reference.
The EBMA interceptor relocation and Fallen Timber interceptor drawings were the main sources of
information used in constructing the collection system modeli.

As part of the EBMA’s phased approach to rehabilitate portions of the Borough collection system,
surveys were made of the system. In 2012 and 2013 a complete inventory of the EBMA collection system
was taken, where each known manhole was inspected and the horizontal GPS coordinates recorded. From
the GPS data a map of the Borough collection system was constructed (reference Appendix A). The map
was used in a 2013 cleaning and televising project (CCTV) of the entire Borough collection system.

Information gathered during the CCTV work has been used by EBMA to repair or rehabilitate portions of

the system most in need.

Manholes in the vicinity of the EBMA pump station were surveyed in 2013 for preliminary design
of a new pump station. This survey data, supplemented with subsequent site visits was relied upon to
ensure the accuracy of the piping system upstream of the pump station. The map complied from this work

is found in Appendix C.

As information from these various sources was compiled, it became apparent that several
different survey datums had been utilized. The interceptor elevations upstream of manhole A were
adjusted down by 1.3 feet to reconcile the difference between the as-built drawings and survey data. The
only pipe slope altered by the adjusted data was that of the pipe that lies upstream of Manhole 11 as

shown on the pump station map in Appendix C.

2.2 Flow Monitoring

A flow monitoring program began in November of 2012 and continued until March of 2014. Due
to the difficult hydraulic nature of the EBMA collection system, some meters took several months of
moving and adjusting until reliable data could be collected. The final report on flow monitoring from
Drnach Environmental Inc. can be found in Appendix D. In addition to the collection system meters,
Drnach installed area-velocity meters in the outfall pipes of CSOs 8 and 3 to measure overflow volumes.

CSOs 7, 6 and 5 used ultrasonic meters owned and operated by the Authority positioned over the weir to

Page 4 of 32
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measure overflow. The Authority’s existing ultrasonic meters at CSOs 7, 6, and 5 onIy report a total event
volume and do not include time series data like the Drnach meters, nor do the ultrasonic meters
differentiate flow direction, i.e. whether the flow is to or from the river. Flow has been visually observed
by operators to flow from the river into the CSO structure under high water conditions.

In addition to losing months of flow data due to difficult hydraulic conditions, many of the meters
were moved to different locations in an attempt to isolate potentially problematic areas and optimize the
use of the flow meters. With the installation of the Boat Club meter in June of 2013, sufficient meters
were in place to begin collecting data to be used in building a model. Only flow data from June 2013
through February 2014 was used in the construction and calibration of the model. A summary of the data
collected by the flow meters can be found in Appendix E

During the period from May 2013 through February 2014 there were 131 recorded precipitation
events ranging from 0.01 inches to 2.35 inches. Graph 2.1 shows the precipitation histogram. The highest
recorded peak intensity was 1.23 inches per hour with an average of 0.16 inches per hour. The average
antecedent dry days was 2 with a maximum of 11 days. Table 2.1 list the average and peak hourly flows
for each of the meters.

Graph 2.1 Histogram of Precipitation Events
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Table 2.1

! L) Avg, Max.. - LIS
- MeterName ~ Flow - Hourly" . P;a a:::f :

i b ol A Sdip{mpd) i Blowdmed) -« oGt i
Chicago Ave 0.012 0.324 26.6
Church Street 0.064 0.943 14.7
Cemetery @ Elks | 0.186 1.118 6.0
Grant @ lvory 0.018 1.124 62.8
Center Ave 0.015 0.922 61.1
Fallen Timber 0.085 1.369 16.2
CS0 8 0.239 12.874 53.8
CsO 3 0.401 4.684 11.7
Boat Club 0.289 2.235 7.7

e o ARSI ST RS IR

In addition to the data collected as part of the flow monitor program, WWTP operating reports

were used to determine the total system flows by adding the daily flow treated at the WWTP (including

those contributed from the Wiley pump station) to overflow volumes, if present. Table 2.2 list the

pertinent flows for the 5 year period. Note that the values listed in Table 2.2 include overflow volumes

and are meant to represent the total volume collected by the system and thus differ significantly from the

flows reported by the yearly Municipal Wasteload Management Report which only considers the volume

treated at the WWTP. Table 2.3 list the number of overflow events over the course of the 5 year period.

Minimum  Maximum Average

Table 2.2
Average Daily Flow (mgd) 1.129
Max Daily Flow (mgd) 15.123
Max Monthly Flow (mgd) 2.288
Table 2.3
Yearly Overflow Events

CS0 8 59 95 74
Cso7 14 32 25
CS06 58 85 69
CSO5 2 8 5
CS03 44 113 72
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2.3 Model Construction and Calibration

To model the flows in the EBMA collection system the EPA’s Storm Water Management Model
(SWMM) and the Sanitary Sewer Overflow Analysis Program (SSOPA) were used. The following discussion

details the approach and rational used to build and calibrate the hydraulic model.
2.3.1 Modeling Goals and Evaluation Criteria

The modeling goals dictate the manner in which the model is built and the criteria used in its
validation. Ultimately the goal of the model is to first evaluate the collection system and determine if
there is sufficient existing capacity to meet water quality standards, or if capacity does not exist to

evaluate those alternatives required to meet those standards.

Originally, EBMA intended to evaluate the existing system and those LTCP alternatives based on
the percentage of wet weather flow captured for treatment (Section H.C.4.a.ii of the Combed Sewer
Overflow Policy). The hydraulic model \A;as initially constructed and calibrated such that evaluations could
be made based on the 85% capture criteria. Due to the complicated nature of the EBMA collection system,
most notably to the contribution of the sanitary flows from the neighboring townships, and after several
meetings with the Pennsylvania Department of Environmental Protection (DEP) and the Aliegheny County
Health Department (ACHD) it was determined that this criteria was not suitable. The EBMA collection
system and LTCP alternatives will be evaluated based on the number of overflow events per year (Section
11.C.4.a.i of the Combined Sewer Overflow Policy). The following is a summary of the criteria set forth by
the Combined Sewer Overflow Policy and mandated by the DEP and ACHD:

4. 350% of Dry Weather Flow must receive full biological treatment

5. There may be no more than an average of 4 overflow events per year allowing for two
additional overflow events per year.

6. The volume of flow derived from the contributing township’s sanitary systems during a 2
year event must receive full biological treatment.

Based on the above criteria, the hydraulic model must adequately simulate the dry and wet
hydrographs at the influent of each of the CSO structures and at the points where the Township systems
enter the EBMA system. The following will briefly discuss how the model was initially developed to suit
the needs of the 85% capture criteria and the subsequent modifications required to better evaluate based

on overflow frequency criteria.
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2.3.2 Phy5|cal Collection System Input

The first step in creating the model was to build the collection system based on the available data
that would meet the modeling goal as stated above. Based on the available data compiled during the
collection system characterization phase it was determined that only the interceptor could be reliably
modeled. The 1950 design drawings did not contain enough of the detailed information required to
accurately represent and evaluate the hydraulic conditions at individual points in the upper portions of
the collection system. WWTP operators have not reported any instances of overflows in the upper
collection system so that part of the system was judged less critical to perform a detailed evaluation of its
capacity. The key to satisfying the modeling goals, was to recreate a hydrograph at the inlet of the CSO
structures and at all points where the townships connect to the EBMA system. This could be done by
routing Township flows through a simplified equivalent network that would represent the upper Borough
Collection system. To ensure the proper travel time, the simplified network keeps the same approximate
lengths and slopes but deletes several manholes and uses longer theoretical pipes.

When the 85% capture criteria was used to evaluate the system it was necessary to model the
CSO weirs, EBMA interceptor, and EBMA pump station so that the treated volumes and overflow volumes
could be determined over the course of the year. CSO structures were modeled as a junction with a weir
offset from the invert. The weir was connected to a storage node that discharged into an outfall. The
EBMA pump station was modeled with a storage unit acting as the wet well. The pumps were modeled

using SWMM'’s type three pump curve and operated in a lead lag configuration.
2.3.3 SSOAP Analysis of Township Meters

SSOAP was used to order to evaluate the contribution of the sanitary flows from the Townships
and to define dry weather flow patterns. The first step in completing the analysis is to define the dry
weather flow (DWF) hydrographs, then to define rainfall derived inflow and infiltration (RDII) events, and
finally to assign RTK parameters to match the synthetic RDII hydrograph to the observed RDil hydrograph.

DWF hydrographs were calculated using the SSOAP dry weather flow determination routine. The
routine first performs an automatic dry weather flow determination based on a user defined set of
parameters. Starting with the entire flow record, days are removed from consideration as a dry weather
day in the following manner:

¢ Any day with missing flow data.
e Anyday that exceeds a predetermined precipitation threshold on that day or the preceding seven

days.
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e Any day with an average flow significantly statistically different from the mean.

Initially the precipitation threshoid was set as any day with four preceding days with no rain hence
referred to as the four day definition. After completion of the model calibration, DEP indicated that they
prefer to see a dry weather day defined as any day with two preceding days with no rain, a two day
definition. Using a four day definition reduces the influence of rain water infiltration and could potentially
result in a lower dry weather flow. With less time for the system to “dry out” the two day definition could
be somewhat higher. The dry weather flow definition is more critical when using an 85% capture criteria
as a lower dry weather flow pattern could artificially inflate the percent capture. When evaluating the
system using an overflow frequency criteria, a single design storm is used so that minor variations in the
dry weather flow volume can assumed to be negligible.

Dry weather flow hydrographs taken from the automatic day determination routine are then
graphed by SSOAP and visually reviewed. Days with unusually high peak flows or other anomalies were
removed. The remaining hydrographs were averaged to yield the DWF hydrograph used in the analysis.

To model the dry weather flows from each Township meter, the average weekday flow as
reported by SSOAP was inputted into SWMM as the Dry Weather Average Value at each corresponding
Township meter node. To create a diurnal fluctuation the SSOAP calculated dry weather flow pattern was
exported into an Excel file. The flow for each hour was divided by the average daily flow to determine a
hourly multiplier that could be imported into SWMM as a Dry Weather Time Pattern.

During the initial construction and calibration of the model using the 85% capture evaluation
criteria, there was an attempt to ascertain seasonal fluctuations in groundwater. The Church Street meter
was one of the few meters to be in place for the entire duration of the flow monitoring program and was
the only meter used in evaluating groundwater fluctuations. Dry weather days for the period from January
2013 to December 2013, using a 2 day definition were identified and an average dry weather flow for each
month was calculated. Each month's dry weather flow was then compared to the yearlong average to
determine a dry weather flow multiplier for each month. Because only one year of data was available,
some months, especially in the spring, had only 1-2 dry weather days. Initially, to address the lack of data,
the monthly multipliers were averaged to yield two seasonal multipliers. For January thru July, a dry
weather flow multiplier of 1.2 was used. For August thru December a multiplier of 0.7 was used. After
running the model with the seasonal multipliers it became clear that there was not adequate data
available to implement any variation in ground water. As previously stated, when evaluating the system
using the overflow frequency criteria, relatively minor variations in dry weather flow has a negligible effect

on design storm volumes and peak flows and so an average yearly dry weather flow was utilized.
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To determine the amount of RDII that enters the system during wet weather the RTK method was
used. As a general overview, the RTK method breaks a storm hydrograph into three separate unit
hydrographs, each with three variables. R is the fraction of the total rainwater that falls onto a sewershed
that enters the sanitary line. Collection system maps for the Township systems were used to determine
the sewershed area for the calculation of R. T is the time to peak of the hydrograph and K is the time of
recession divided by the time to peak. Each of the three hydrographs represents a different mechanism
by which flow enters the sanitary line. The first hydrograph represents rapid inflow from roof drains or
other illegal tie-ins and generally has a T of less than an hour. The second hydrograph represents delayed
inflow and has a T of up to several hours. The third hydrograph is the flow that infiltrates through defects
in manholes or broken conduits and can have a T with a magnitude of days. Both T and K are considered
system characteristics and do not change from event to event. R is generally considered an event specific
parameter, as it is highly dependent on antecedent conditions and rainfall intensity. To provide a better
fit for some hydrographs, abstraction parameters can be used. The abstraction parameters allows for
some of the rainfall volume at the beginning of the event to be removed from consideration when
calculating the RDIl volume. Often runoff or infiltration does not occur until surfaces are properly wetted.
For each unit hydrograph there can be a maximum initial abstraction in inches, an initial abstraction
recovery rate in inches per day, and a starting initial abstraction also in inches. The use of initial abstraction
parameters has a higher impact on the 85% capture criteria as the model is run over the course of a year.
The overflow frequency evaluation is less sensitive to antecedent conditions.

An RDII analysis was completed for each of the contributing Township meters with the exception
of Kendal Street at 7th Avenue (Kendal). The Kendal meter records sanitary flow from a few Borough
homes and a storm inlet that collects flow from a small watershed area in Forward Township. This meter
flow was modeled using a SWMM subcatchment.

Initially, the defined RDIlI events were event specific, starting with the beginning of the
precipitation event and ending with the return of dry weather flow. A summary of the SSOAP results can
be found in Appendix E. Due to the limited amount of available flow data it was determined that the RDIl
hydrographs would be determined by defining a month long event. The RTK parameters (and initial
abstraction parameters when necessary to achieve a better fit) were calibrated so the synthetic
hydrographs were general enough to adequately match most of the events that occurred during the
month. The T and K parameters determined from the event specific RDII analysis remained constant in

the month long general analysis as well.
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The RDII analysis was completed for two months, one summer month and one winter month. For
the summer month, August was chosen as there were several small events with two larger events both of
which were represented in the model calibration. The last storm in August was missing for the Box 3 flow
meter. For the winter month, January was used for all the Township meters. The winter storms, while
necessary for the yearlong simulation utilized in the 85% capture evaluation criteria, is not used for the

overflow frequency criteria as only a single summer storm is modeled.
2.3.4 Borough Sewersheds

In order to calculate the wet weather flows derived from the Borough’s combined portion of the
collection system, SWMM subcatchment editor was used. A dry weather flow pattern was calculated for
Box 8, Boat Club, and Box 3 using the SSOAP routine previously described. In order to determine the
portion of the dry weather flows contributed by the Borough in Sewersheds 8 and 3, each total average
weekday flow dry weather flows entering the CSO structure was subtracted by the total contributing
Township meters average weekday dry weather flow. The calculated average flow was then applied to
the previously calculated dry weather flow pattern for both Sewershed 3 and 8. The dry weather flow
from sewersheds 7, 6, and 5 were determined by subtracting the Boat Club average weekday dry weather
flow from the total Box 8 average weekday dry weather flow. The total flow was then divided among the
three sewersheds and each given the same diurnal pattern as the Boat Club meter. The Borough dry
weather flow hydrographs were applied to the node immediately before the CSO structure.

The Borough subcatchments used the SCS Curve Number to calculate runoff that entered into the
combined sewer system. Other parameters that had to be determined were the area, percent impervious,
and width. To determine the area and the cljrve number Google Earth was used. The percent impervious
corresponds to the amount of sewershed area that does not use a curve number to calculate runoff. For
this analysis, it was determined that the percent impervious would consist of the area of road that drains
into the combined system and the roof area of buildings tied into the system. It should be noted that
several of the older building in the downtown area have roof drains that are routed through internal walls
in the building making separation difficult and in most cases cost prohibitive. An approximate total area
was calculated for each sewershed. Then a total approximate area of road that drain into separated
systems was calculated and subtracted from the total area. The remaining area of road was then the
considered the minimum value for the percent impervious. This value was increased as part of the
calibration process to account for roof drains that are tied to the system. The width of the sewershed

affects the speed with which runoff occurs and was determined through trial and error during the
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calibration process. The initial list of subcatchment parameters for each sewershed can be found in

Appendix F.
2.3.5 Calibration Results

Initially, the model was calibrated and validated to satisfy the 85% capture criteria so that the
model was run over the course of a year and the interceptor was modeled. The calibration portion of the
process is broken into the dry weather flow calibration and the wet weather flow calibration. To ensure
that the average dry weather flows were modeled correctly, the flow hydrographs calculated by SSOAP
for each meter were compared to the SWMM hydrographs in each corresponding location. The main goal
was to match the dry weather flow hydrograph at Box 8, Boat Club, and Box 3. As discussed previously,
the Township flows were directly measured, and the Borough flows were calculated. Any discrepancy in
the DWF hydrographs at Box 8, Boat Club, and Box 3, were rectified by making minor adjustments in the
Borough DWF hydrographs.

Using the general RTK values for the Township meters and the subcatchment characteristics as
described above, the model output was able to closely match the observed flow data for both the summer
and winter storms. In order to provide a better match minor changes were made to the initial abstraction
values for the Township flows. In order to adjust the Borough flows, minor adjustments were made to the
width and percent impervious. The Box 8, Boat Club and Box 3 meters were further analyzed to determine
the error between the observed and modeled peak flow and event volume. Not all events were within the
range of accepted error but a majority were. The month of September was also modeled to verify that
the calibration effort was adequate. The Box 8, Boat Club, and Box 3 hydrographs for the September run
can be found in Appendix G.

The most notable anomaly is the August 9th storm in which the model predicts an increase in flow
that is not seen in the flow record. The precipitation gauge used during the flow monitoring program was
located at the Drnach office, approximately 1 mile from the Borough. It is assumed that the storm was
very localized near the Drnach office but did not extend over the Borough sewersheds.

For a majority of the meter locations, the modeled January flow adequately reflected the
observed data. The exception to this is the Box 8 meter. The Township meters flow going into the Box 8
all contained an adequate fit to the observed data. It is assumed that the discrepancy between observed
and modeled for the Box 8 meter is a result of snow melt not being modeled or considered in this analysis.

An important parameter when modeling is the Manning’s n value. For the simplified network

representing the upper portions of the collection system a higher n valve of 0.015 was used. Most of the
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upper portions of the system are VCP. For the interceptor an n value of 0.013 was used. This value is
consistent with the newer PVC pipe. The only deviation to this estimate is a short section of pipe under
Fallen Timber Run. The original VCP interceptor is assumed to be in serious disrepair. When crews
conducted a CCTV inspection of the line they were unable to access it. In the model the pipe is modeled
as partially full with a high Manning’s n of 0.022. When the evaluation criteria was changed from percent
capture to overflow frequency, the condition of the existing interceptor was no longer relevant.

The final check performed on the model was its ability to model the number of overflow events
per year at each CSO. Reviewing operation records from 2005 thru 2013 the average number of overflow
days was determined and compared to the 2003 yearlong simulation. The recorded overflow volumes at
CSOs 8 and 3 were taken with less weight than the flow recorded coming into the box. The area-velocity
meters in the outfalls are difficult to calibrate because flow is required to validate their operation and to
enter the CSO chambers during an overflow is extremely dangerous. Table 2.4 list the average number of

overflow days per year from 2005 thru 2013 and the modeled number of overflow events.

Table 2.4

cso 8 59 95 74 69
Cso 7 14 32 25 32
CS06 58 85 69 66
€SO 5 2 8 5 8
CSO 3 44 113 72 72

A yearlong simulation was run to compare the average number of yearly overflow events to the
modeled number of overflow events. Rain data collected and made available by 3 Rivers Wet Weather,
Historical Rain Gauge Data was used to run the simulation. According to conversations with ALCOSAN,
2003 was an appropriately representative year to use. The National Oceanic and Atmospheric
Administration (NOAA) reports that the average total yearlong precipitation for the Pittsburgh area is
38.19 inches. The 2003, 3 Rivers Wet Weather Trafford Rain gauge was the geographically closest available
gauge with a reported yearlong total of 41.79 inches. The model did accurately predict the number of
overflow events per year based on the calculated average number of yearly events.

To evaluate the system based on the overflow frequency criteria, a 2 year and 3 month design
storm were be modeled. Table 2.5 list the peak flow rates for each of the CSO structures for the 2 year

storm event.
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Church Cemetery

2 Year Peak Instantons Flow (mgd) 0.458 0.595 0. 166 0.882 1.036
Metered Peak Hourly Flow (mgd) 0.922 | 1.124 0.324 0.943 1.118
Difference 50% 47% 49% 6% 7%

The metered peak flows as shown in Table 2.5 compare to the modeled peak flows with varying
degrees of accuracy. The metered peak flow for the Chicago, Grant, Center, and CSO 8 occurred on July
10, 2013. The July storm, which resulted in 4.13 inches over the course of four days, 2.53 inches on the
day the peak flow occurred. The July storm was so significant that the Church, Cemetery, and CSO 3 meters
were dislodged from their mounting and did not record any data. Based on the antecedent moisture
conditions and total event volume it would not be appropriate to compare the modeled and metered
peak flow rates. The peak metered flow rate for the Church and Cemetery meters occurred on June 13,
2013 with a total event volume of 1.83 inches and compare better to the modeled flow rates. Based on
the uncertainty relating to antecedent conditions, the modeled event flow rates are likely reasonable
estimates to be used for planning purposes.

The largest sources of error in modeling the EBMA collection systems stem from the short
duration over which flow data was collected and the absence of influent meters on CSOs 5, 6, and 7, both
which complicated the validation process. The flows derived from CSOs 5, 6, and 7 were indirectly
calibrated and validated using the Boat Club meter. There is reasonable confidence that all of the flows
derived from the sewersheds are accounted for, however, some sewershed may be over or under
represented.

The model, as constructed and calibrated is adequate for providing the magnitude of flows
expected to be required for bringing the EBMA system into compliance. It should be noted that since the
conclusion of the flow monitoring program, EBMA has conducted significant system repairs including pipe
linings, spot repairs, and manhole replacements.

As part of the LTCP, EBMA should install permanent area-velocity meters on the influent side of
the CSOs to ascertain the reduction in wet weather flows and to confirm the flows derived from
sewersheds 5, 6, and 7. The flow data collected during the estimated 1-2 year period will be used to fine
tune the flows presented herein and to complete the final design of the selected alternative. As will be
explained in subsequent sections, is not expected that the future collected flow data will be significantly

different to the point where the chosen alternative is no longer viable.
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2.3.6 Wet Weather Event Definition

The beginning of a precipitation event is clear in that it begins when the precipitation begins. The
end of the event however can be defined one of two ways. The first definition is the arrival of the last rain
drop to fall in the furthest reach of the sewershed at the CSO structure. The total event time would then
be the total precipitation time plus the theoretical travel time of the last raindrop to fall on the furthest
point of the watershed to the CSO structure. A second definition for end of the wet weather event is the
time at which flow into the CSO structure returns to a predetermined percentage of the normal dry
weather flow. This definition comes from discussions with DEP and was used by Authorities in previous
studies.

Evaluation of the first wet weather flow definition requires the determination of the travel time.
To calculate the travel time the method outlined in TR-55 Chapter 3 was used. Using a topographic map
of the Borough and surrounding area, the furthest flow path was found. From there flow was broken down
into three different regimes; sheet flow; shallow concentrated flow; and open channel flow. It is assumed
that sheet flow occurs only for the first 100 feet of flow before turning into shallow concentrated fiow.
The equation set forth in TR-55 assumes a 2-year, 24-hour rainfall. The shallow concentrated flow velocity
was taken from the National Engineering Handbook, Chapter 15, “Velocity versus Slope for Shallow
Concentrated Flow Graph”. For the LTCP, the upper portions of the collection system were not modeled
in detail. Instead a simplified network was created to keep the same approximate travel time. To calculate
the travel time in the Borough collection system a two year storm was modeled in SWMM. The velocities
in the simplified network were averaged at the end of the rain event and travel time calculated. Reference
Appendix H for the complete travel time calculation.

The total calculated travel time from the furthest point in watershed that contributes to
Sewershed 8 is approximately 22 minutes. Flow data from the EBMA system shows numerous high wet
weather flow events extending much longer than 22 minutes after precipitation ends which could indicate
that infiltration is a large source of flow in the system. The travel time definition would not therefore
described the EBMA system accurately. Instead, EBMA and DEP, in conjunction with the Allegheny Health
Department have agreed to define a wet weather event as starting with the precipitation event and
ending no more than 24 hours after the precipitation event has ended. Any overflows that occur more

than 24 hours after rainfall will be considered a dry weather overflow. It should also be noted that while
the event duration has a significant impact when utilizing the percent capture criteria, its importance is

greatly diminished when evaluating based on an overflow frequency criteria.
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3.0 Development and Evaluation of Alternatives

The following describes the derivation of the design flows, a brief description of all alternatives

considered, and the select alternatives with detailed analysis.

3.1 Design Flow Derivation

As outlined above, EBMA will develop alternatives that ensure that no more than an average of 4
overflow event per year occur. Due to the addition of sanitary flow in some of the combined sewersheds
additional criteria was mandated by DEP. Both a 2 year and 3 month 24 hour event were modeled in
SWMM.

Each alternative considered must satisfy the following minimum criteria:

e The dry weather flow must receive full biological treatment.

e The full volume of flow derived from a 3 month, 24 hour storm must receive full biological
treatment. The Authority may be permitted for financial reasons to provide primary treatment to
the volume of flow derived from the combined portion of the sewer system in excess of the
combined system dry weather flow. Primary treatment consist of primary clarification (or an
equivalent process) and disinfection.

e The volume of sanitary sewer flow derived from the 2 year, 24 hour event must receive full
biological treatment.

The capacity of the 15 inch EBMA interceptor is limited and as such each CSO structure jocated
along the interceptor was allocated capacity. This was done by determining the dry weather flow using
SSOAP with a dry weather day being defined as any day that had no recorded precipitation on that or the
preceding day. Each CSO structure was allocated, at minimum the calculated peak dry weather flow with
a 1.5 factor of safety. CSO 8 was given the remainder of the interceptor capacity allocation.

To determine the design flows, the following procedure was followed and can be modified for

sewersheds only receiving combined flow.

1. The hydrograph for the 3 month and 2 year storm event for each CSO structure influent and
Township meter was calculated using SWMM and imported into an Excel spreadsheet.

2. The Township hydrographs were added together into a single Sanitary Flow hydrograph.

3. The hydrograph for the 3 month and 2 year storm for the combined portion of the system was

calculated by subtracting the sanitary flow hydrograph from the CSO influent hydrograph.
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The calculated dry weather flow hydrograph (usmg al day def|n|t|on) was |mp0rted to the Excel

spreadsheet and multiplied by 3.5.

Once flow enters a CSO structure it must be directed one of the three way:

a.

b.

C.

To the WWTP to receive full biological treatment
Bypassed to a process that provides primary clarification (or a process shown to be
equivalent to primary clarification), removal of solids, and disinfection

Overflow to the Monongahela River after the removal of floatables.

The minimum required (or allowable) volumes for each flow path are defined as follows:

a.

Biological Treatment: At minimum, the full volume of flow from sanitary sewer portions
derived from a 2 year event plus the dry weather flow in the combined portions are
required to receive full biological treatment. This hydrograph is calculated by adding the
2 year sanitary flow hydrograph to the calculated combined system dry weather flow
hydrograph.

Bypass to Primary Treatment: The volume of the combined flow derived from the 3 month
event subtracted from combined dry weather flow is eligible to receive primary
treatment.

Overflow Volume: The volume of flow eligible to be discharged during a 2 year event is
the volume of flow from the combined portion of the collection system derived from the

2 year event minus the 3 month combined system flow.

After the required biological treatment volume and allowable primary and overflow volumes are

calculated for each CSO structure the peak flows for each flow path are determined at each CSO

structure are calculated as follows:

a.

Biological Treatment: Initially, the peak flow rate going to the interceptor is set based on
the interceptor allocation as described above. If the CSO influent flow rate is less than
the allocated capacity all flow goes to the WWTP to receive full biological treatment. The
allocated biological treatment hydrograph is equal to the CSO influent hydrograph until
the influent flow rate exceeds the allocated capacity. The volume of the calculated
biological treatment hydrograph must have a volume greater than or equal to the
required biological treatment volume. If the calculated volume of the biological treatment
hydrograph using the allocated peak flow is less than what is required, additional capacity
will be needed in the collection system. A required additional capacity peak flow rate is

chosen and a required additional capacity hydrograph is calculated. To calculate the
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additional capacity hydrograph an effective influent hydrograph is calculated by
subtracting the allocated capacity hydrograph from the CSO influent hydrograph. The
additional capacity hydrograph is equal to the effective influent hydrograph until the
effective hydrograph flow rate exceeds the chosen peak additional capacity flow rate. The
required additional capacity peak flow rate must be, at minimum, equal to the 3 month
event peak flow rate (to ensure no more than 4 overflow events per year) and such that
the volume of the allocated and additional capacity hydrographs is greater than or equal
to the required biological treatment volume as described above.

b. Primary Treatment: After the biological treatment volume requirements are met
secondary control may take over to send flow to a primary treatment facility. An initial
peak flow rate for the control structure is chosen. The primary treatment hydrograph is
calculated by subtracting the allocated and additional capacity hydrographs from the CSO
influent hydrograph to yield an effective hydrograph. The primary treatment hydrograph
is equal to the effective hydrograph until the effective hydrograph flow exceeds the
chosen peak primary treatment hydrograph. The peak flow rate of the primary treatment
control is adjusted until the volume of the primary treatment hydrograph is less than or
equal to the allowable primary treatment volume.

c. Overflow Volume: After the biological and primary treatment volumes are accounted for
the remaining volume can be overflowed. The peak overflow flow rate is then the peak
storm flow minus the interceptor capacity plus the primary treatment peak flow rate.

Utilizing the procedure above, preliminary design flows were calculated. Table 3.1 list the

calculated required biological treatment volume and the allowable primary treatment and CSO discharge

volumes for each CSO structure.

Table 3.1
'Required Biological = Allowable Primary = Allowable
Treatment Volume Treatment CS_O Dis_charge
. {gallons) . {gallons) (gallons)
CcSo3 1,614,000 1,011,000 556,000
CSO5 29,000 338,000 155,000
CSO 6 31,000 625,000 233,000
CSo7 65,000 476,000 225,000
CsO 8 596,000 774,000 447,000

7 = A3%5 e

2414 e

L6 Wb = 7,175 M.

lblb
T8
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Table 3.2 list the event volumes and peak flows for each of the three flow paths described above

o T TR Tt et e e

for all alternatives that involve primary treatment.

b ey gy

Table 3.2
_ Allucated Capac;tv ] Addltional Capacntv _ | anary Treatment _(;verfluw
| Peakinst. Event Peak Inst. Event = Peak Inst. . Even o "Volume'
| Flow Volume Flow . - Volume: . . F!o_w. AR V.‘_’i“'_"“? {Gallons)
. Rate (mgd) . . (Gallons) - Rate {mgd). | (Gallons) _Rate mgd) . . {Gallons) .,
CSO 3 0.240 478,000 1.102 1,136,000 5.590 917,000 95 000
CSO 5 0.040 54,000 0.000 0 2.090 280,000 33,000
CSO 6 0.040 59,000 0.000 0 5.220 554,000 43,000
CSO 7 0.040 73,000 0.000 0 2.760 441,000 27,000
CSO 8 0.400 625,000 0.000 0 5.170 699,000 47,000

Table 3.3 list the event volumes and peaks flows for alternatives that involve providing full

biological treatment to the required flows. A more detailed summary, including hydrographs can be found

in Appendix I.
Table 3.3
S :Iocated Capaclty Addltmnal Cap acit e
Peak Inst. Event. Peak Inst. Event' Overﬂow

Flow Volume Flow \r_‘ai_t__:me Volume

- Rate {mgd) ' (Gallons) . Rate (mgd).  (Gallons):: (Gallons)
CSO 3 0.240 478,000 6.690 2,052,000 | 95,000
S0 5 0.040 54,000 2.090 280,000 | 33,000
CSO 6 0.040 59,000 5.220 554,000 | 43,000
cs0 7 0.040 73,000 2.760 441,000 | 27,000
CSO 8 0.400 625,000 5.170 699,000 47,000

3.2 Alternative Summary

The following outlines the general alternatives that were considered in the development of the
LTCP. Several of the alternatives considered and described below were clearly infeasible and are only
found in this section. Feasible alternatives will be described in greater detail in later sections. All
alternatives considered provide either primary treatment to the eligible volumes, flow equalization, or full
biological treatment.

Not included in the alternatives considered below is a plan to completely separate the Borough
collection system. A majority of the Borough collection system occupies a dense urban environment
making construction difficult and expensive. In addition, several right of way conflicts, most notably with

the Pennsylvania Department of Transporting and CSX Railroad, make the installation of a dedicated storm
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sewer complicated and prohibitively expensive in some areas. A complete sewer separation will remain a
long term goal for EBMA though it is unlikely that a complete separation could be completed within the
time frame required by the LTCP. As funding becomes available areas of the collection system will be
separated and rehabilitated. These planned efforts were not included in the development of the LTCP as
there is no reliable way to estimate how much flow these future projects will remove. It is likely then that
flows presented herein will be conservative.

The alternatives considered in the LTCP address the wet weather flows from the Borough
collection system. To properly evaluate the LTCP alternatives Act 537 planning must be completed to
quantify the flows from the Wylie sewershed which is not owned or operated by EBMA. In addition,
portions of the surrounding area remain unsewered and have expressed interest in connecting to the
Wylie sewershed. Depending on what is agreed upon with the surrounding communities in the Act 537, a
WWTP expansion may be necessary regardless of the requirement for the LTCP. The alternatives outlined
in this section outline all possible alternatives considered and assume that no additional capacity is

allocated to the Wylie pump station.
3.2.1 Primary Treatment

As described in Section 3.1, some flows are eligible to receive primary treatment before being
discharged to the Monongahela River. Primary treatment is defined in the Combined Sewer Overflow
Control Policy as follows:

e “Primary Clarification (Removal of floatables and settleable solids may be achieved by any
combination of treatment technologies of methods that are shown to be equivalent to primary
clarification”

e “Solids and floatable disposal”

o “Disinfection of Effluent, if necessary, to meet water quality standards, protect human health,
including the removal of harmful disinfection chemicals residuals, where necessary.”

A treatment structure would be designed to provide the above outlined minimum treatment.
Several proprietary systems provide the required treatment outlined above and include the Strom King
and the FluidSep.

Each primary treatment alternative would then require either flow equalization or a WWTP
upgrade to handle excess flows from CSO 3. Several alternatives involving providing primary treatment

are discussed below.

Page 20 of 32



Elizabeth Borouglp unncma’A\A;tJE\):ﬁ[é9

Log

Primary treatment at each CSO structure along the EBMA interceptor: Each CSO would be fitted

with a primary treatment structure. This alternative would allow for the primary treatment

volume entering each CSO structure to flow by gravity to the primary treatment structure. CSOs

5, 6, and 7 are all located in the downtown area of Elizabeth Borough. The size of the primary

treatment technology would make a dedicated primary treatment structure at each CSO

impractical. This alternative was not be explored in detail.

Primary Treatment at CSO 8: Located adjacent to CSO 8 are several locations that have a

reasonable potential to be acquired by the Authority and developed. This alternative would

involve pumping the primary treatment volume from CSOs 5, 6, and 7 to a primary treatment
structure located adjacent to CSO 8. Depending on the placement of the primary treatment
structure, flow from CSO 8 would either flow by gravity or be pumped. Primary treatment would
be provided at the EBMA pump station for eligible CSO 3 flows. To accommodate excess flows
from CSO 3 which require full biological treatment, accomplished through either flow equalization
or WWTP expansion. A concept level design was completed for this alternative.

Primary Treatment at the EBMA Pump Station: All primary treatment flows from CSOs 5, 6, 7, and
8 will be conveyed to the new proposed EBMA pump station. This alternative is further divided
into two alternatives; conveying primary treatment flows to the pump station by way of gravity
or through the use of individual pump stations at each CSO structure. Gravity flow of the primary
treatment volume to the EBMA pump station is difficult due to the required depth of the conduit
and the limited working space. The primary treatment volume from each CSO could be pumped
to the new pump station. The smaller CSO pump stations would only require a smaller diameter
forcemain buried at a shallower depth potentially reducing the capital cost. The proposed pump
station will have a headworks with screening and grit removal. As the primary flow enters the
pump station it will enter a separate headworks train and will receive disinfection before being
discharged. The flows from Borough CSO structures would have to remain segregated from the
Fallen Timber line flows as the total volume of Fallen Timber must receive biological treatment.
This alternative would require a larger pump station footprint but the pumping capacity would
remain unchanged from the preceding two alternatives. In addition either flow equalization or
WWTP expansion would be required for CSO 3 flows. A concept leve! design was completed for
this alternative.

Primary Treatment at the WWTP: As with the preceding alternative, collection system upgrades

would be required to send primary treatment volumes from CSOs 8, 7, 6, and to the EBMA pump
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station. A dedicated headworks train, wet well, pump(s), and force main would be responsible for
directing wet weather combined flow to the WWTP where a portion would be sent to a full
biological treatment process and a portion to the primary treatment facility. The addition of the
exclusively sanitary Fallen Timber line makes this alternative infeasible. The Fallen Timber flows
are not eligible for primary treatment and would require a separate headworks train, wet well,
pumps and forcemain to ensure that the Fallen Timber flows received full biological treatment.
Alternatives that involve primary treatment at the pump station also require separate headworks
trains but not separate wet wells and pumps. As previously described, alternatives that involve
primary treatment at the pump station would only require a set of dry weather pumps and a set
of wet weather pumps. A WWTP primary treatment alternative would require two sets of dry
weather pumps, one for the combined flows and one for Fallen Timber and a set of wet weather
pumps. This would increase the number of pumps from 4-5 for a pump station primary treatment
alternative (2 dry weather, 2-3 wet weather) to 6 to 9 for a WWTP primary treatment alternative
(4 dry weather, 3-5 wet weather). Due to the complexity a concept level design was not completed

for this alternative.
3.2.2 Flow Equalization

The second category of alternative involves the construction of flow equalization. In this set of
alternatives the volume of flow eligible for primary treatment would be stored until after the storm event
and sent to the WWTP to receive full biological treatment. All alternatives considered assume that flow
would be pumped into the tanks and gravity flow out. No location or alterative considered allow for gravity
flow into the tank. All flow equalization alternatives require aeration. The following outlines all flow
equalization alternatives considered:

e Flow Equilization at Each CSO Structure: This alternative involves constructing flow equalization
tanks at each of the 5 CSO structures. As with the primary treatment alternatives, space
restrictions make this alternative infeasible. This alternative was not explored in detail.

e Flow Equilization at CSO 8: Flow equalization would be constructed adjacent to CSO 8 and would
be sized to accommodate flows from CSOs 5, 6, 7, and 8. Collection system upgrades would be
limited to the force mains required to convey flow for the CSO structures to the tank. The existing
interceptor would be utilized to empty the tank after the storm event. In addition the WWTP

capacity would be upgraded to handle the peak flows required for CSO 3. Due to space
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constraints and the residential nature of the surrounding area, any alternative which involving
the construction of flow equalization tanks at CSO 8 was not considered.

e Flow Equalization at CSO 8 and the EBMA Pump Station: This alternative would involve the same
flow equalization tank at CSO 8 as the previous alternative. Instead of increasing the WWTP
capacity to accommodate CSO 3 a flow equalization tank would be constructed at the pump
station to store the required volume from CSO 3. As with the CSO 8 location, limited space and
the residential nature of the area makes the addition of a flow equalization tank at the EBMA
pump station site infeasible. This alternative was not considered.

® Flow Equalization at the EBMA Pump Station: Surplus flow from all CSO structures would be
conveyed to the pump station by way of one or more force mains and then pumped again into
a flow equalization tank. As with the previous alternative, site constraints make this alterative
infeasible and it was not considered in detail.

® Flow Equalization at the WWTP: Surplus flow from all CSO structures would be conveyed to the
pump station by way of one or more force mains. A dedicated wet well, headworks train, wet
weather pump(s), and force main would convey the flow to a flow equalization tank located at
the WWTP. To empty the tank at the WWTP flow would either flow by gravity back to the EBMA
pump station to be pumped to the WWTP influent or a dedicated pump(s) in the flow
equalization tank would empty the tank directly to the WWTP influent. Based on the required
flow equalization volume it is unlikely that tank of sufficient size could be constructed on any
available property. This alternative was not considered feasible and was not conserved in detail.

3.2.3 Biological Treatment
The third type of alternative is to provide biological treatment to the required biological treatment
volume and the allowable primary treatment volume. The following describes all considered alternatives:
* Biological Treatment at Remote Locations: Any alternative that would require construction of a
remote WWTP was not regarded as feasible. Aside from the significant space restraints within the
Borough, any remote WWTP would require some amount of flow at all times to maintain a
biological mass. This alternative would likely result in a high capital cost and would significantly
increase the operation and maintenance cost for the Authority. This alternative was not
considered in detail.
* Biological Treatment Upgrades at the Existing WWTP: This alternative would require several of
the collection system upgrades outlined in the previous alternatives. Surplus flows from CSOs 5,

6, 7, and 8 would be pumped in one or more force mains to the proposed EBMA pump station.
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No dedicated wet well, headworks train, pump(s) or force mains would be required in the pump

station because all flow will receive biological treatment. The WWTP would be upgraded and

designed to handle the peak wet weather flow. Based on the peaking factor over 12, it is unlikely

that even an sequencing batch reactor (SBR) WWTP could be utilized alone. Instead, an SBR

WWTP will be designed based on the average day flow with a flow equalization tank used to

mitigate peak flows. A concept level design was completed for this alternative.

3.3 Evaluation of Alternatives

Table 3.2 summarizes the alternatives for which a concept level design was completed. Each

alternative will then be described in detail and evaluated based on, cost, performance, and sensitive area

impact assessment.

Aitem_ ve :

Table 3.2

Descnptmn

Prlmarytreatment structure constructed at CSO 8 for CSOs 5 6 7

and 8. Primary treatment is provided for eligible CSO 3 flows at the
EBMA pump station. Flow Equalization is provided at the WWTP for
excess CSO 3 flows.

P1-B

Primary treatment structure constructed at CSO 8 for CSOs 5, 6, 7,
and 8. Primary treatment is provided for eligible CSO 3 flows at the
EBMA pump station. Increase WWTP capacity to handle CSO 3 flows

P2-A

Convey all primary treatment volume from CS0s 5, 6, 7, and 8 to the
proposed pump station to provide primary treatment. Flow
Equalization is provided at the WWTP for CSO 3 flows

P2-B

Convey all primary treatment volume from CSOs 5, 6, 7, and 8 to the
proposed pump station to provide primary treatment. Increase
WWTP capacity to handle CSO 3 flows.

B1

Upgrade the collection system and WWTP capacity to provide
biological treatment to all required flows. Provide flow equalization
at the WWTP for peak storm water flows.

3.3.1 Alternative description

The following is a detailed description of each of the Alternative for which a concept level design

was completed. Reference Appendix J for detailed concept level design calculations for each alternative.
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Alternative P1-A

This alternative involves the construction of a primary treatment facility adjacent to CSO 8 with
CSO0s 5, 6, and 7 pumping excess primary treatment flows to the primary treatment structure. A portion
of the excess flows from CSO 3 would receive primary treatment at the pump station and a portion would
be directed to a flow equalization tank at the WWTP site. The WWTP capacity would not be increased.
Table 3.5 list the design flows for Alternative P-1.

Flow from Sewershed 8 above the allocated interceptor capacity will be directed from the existing
CSO structure to a secondary diversion structure. For Sewersheds 5, 6, and 7, a pump station would be
constructed immediately adjacent to the existing three CSO structures. Each pump stations will consist of
two submersible pumps in a primary — backup configuration. Primary and emergency power for all of the
pump stations will be provided from a new electrical building positioned near CSO 8 that will also house
a generator.

The new EBMA pump station will have three headworks trains. The first headworks train will be
the normal flow channel and will consist of a mechanical bar screen and vortex grit chamber. Flow could
be diverted from the normal flow train to a bypass channel consisting of a manual bar screen. After the
normal flow channel, flow will be directed to the pump station wet well. The bypass channel will only be
utilized when normal flow channel required maintenance or equipment repair. The third headworks train
will consist of a mechanical bar screen and vortex grit chamber and would only accept flow from CSO 3
eligible for primary treatment. After the primary treatment flow will be directed to a disinfection structure
located adjacent to the pump station. The secondary diversion structure will be positioned adjacent to
the pump station and will provide disinfection and dechlorination. Two separate small buildings will be
constructed adjacent to the contact structure to house chemicals and pumps. Due to the elevation of the
pump station, flow from the contact tank will need to be pumped out and into CSO 3 to be mixed with
the overflow and discharged to the Monongahela River.

Flow from CSO 3 will be directed to a secondary diversion structure located immediately upstream
of the pump station influent. During dry weather conditions, flow will be directed from the CSO 3
secondary diversion structure to the normal flow headworks train. During wet weather, flow above the
allocated capacity will be directed to the primary treatment headworks train where it would undergo
screening, grit removal, and disinfection. When the water surface elevation in the secondary diversion
structure reaches a point above the capacity of the primary treatment headworks, flow will be directed

to the Monongahela River through existing CSO 3.
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As the flow through the normal flow channel exceeds the dry weather capacity of the pump
station, wet weather pumps will operate simultaneously to direct a portion of the flow to the 1.1 million
gallon flow equalization tank positioned at the WWTP. After wet weather flows have subsided, flow will
pumped out of the flow equalization tank into the process tanks at the WWTP to receive full biological

treatment.

Table 3.5

Primary Treatment at CSO 8 15.240 10,583 s
Pump Station CSO 5 2.090 1,451 -
Pump Station CSO 6 5.220 3,625 )
Pump Station CSO 7 2.760 1,917 -
Pump Station CSO 8 5.170 3,590 -
Primary Treatment at EBMA PS 5.590 3,882

Flow Equalization 1.100 764 1,136,000
EBMA Pump Station Capacity 1.296 900 -
WWTP Capacity* 2.500 . -

* Assumes a Wylie Capacity of 1.2 mgd

Alternative P1-B

This alternative in the same as Alternative P1-A except that flow equalization will not be utilized
at the WWTP and excess flows from CSO 3 will receive full biological treatment requiring a WWTP
upgrade. Table 3.6 list the design flows for Alternative P1-B. With the exception of the WWTP Flow
Equalization Tank, the concept level design and cost is the same as Alternative P1-A

The existing WWTP capacity is 2.5 mgd (based on the existing peak pumping rates of the Wylie
and EBMA pump stations). According the 2015 Chapter 94 report, the average daily flow was 1.117 mgd.
Further review of operating reports shows a notable difference between the month with the highest
average daily flow (March at 1.856 mgd) and the month with the lowest average daily flow (August at
0.698 mgd). Given existing seasonal variations upgrading the existing conventional activated sludge
process would likely lead to significant operational issues, increased operation cost and permit violations.
The most prudent course of action will be to construct a sequencing batch reactor (SBR) WWTP along the
north west portion of the existing WWTP site. Some of the existing tanks will be converted to an anaerobic
sludge digestion tanks to allow for full treatment of waste sludge on site. The existing chlorine contact

tank will be abandoned and an ultraviolet disinfection system constructed.

Page 26 of 32



Ap endle 20 e.2

Elizabeth Boroughﬁ_’{# cq
Lon m ontrol

R 1 e e 1o i e e e . 5 et o LA el R T ot 3 e e L2581 e e TR TR WS

Based on the pump station design flow of 2.40 only one set of pumps will be required rated for

2.4 mgd peak flow but operating on VFDs.

Table 3.6
Primary Treatment at CSO 8 15.240 10583 -
Pump Station CSO 5 2.090 1451 =
Pump Station CSO 6 5.220 3625 -
Pump Station CSO 7 2.760 1917 =
Pump Station CSO 8 5.170 3590 -
Primary Treatment at EBMA PS 5.590 3882 =
EBMA Pump Station Capacity 2.400 1667 -
WWTP Capacity* 3.600 2500 -
* Assumes a Wylie Capacity of 1.2 mgd

Alternative P2-A

The Primary Treatment Alternative 2 Series involves conveying all flows eligible for primary
treatment to the EBMA pump station to undergo screening, grit removal, and disinfection before being
discharged to the Monongahela River. The Primary Treatment Alternative 2 Series and Alternative B1 all
require a secondary alternatives analysis relating to conveying flows from CSOs 8, 7, 6, and 5 to the EBMA
pump station. Three alternatives were considered;

1. Gravity flow of wet weather flows through a parallel sewer

2. Pump stations located at each CSO structure that would pump wet weather flows into a
common forcemain

3. A hybrid of the previous two alternatives in which flow from CSO 7 would gravity flow
back to CSO 8 where a pump station will pump flows from CSO 8 and 7 to the EBMA pump
station. Flows from CSO 6 would gravity flow to CSO 5 through a parallel sewer where a
pump station will pump wet weather flows from each CSO to the EBMA pump station.

A concept level design and cost estimate was completed for each of the three collection system
alternatives and is included in Appendix J. Due to the conduit size and depth, the parallel sewer alternative
(1) is not cost effective. The pump station alternative (2) and hybrid alternative (3) were both similar in

cost with the hybrid having a slightly higher capital cost. Given the operational benefits of having fewer
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pump stations, the hybrid alternative (3) will be used to convey flows from the collection system to the
EBMA pump station in all of the following alternatives (P2-A and P2-B).

As with the Primary Treatment 1 Series of Alternatives, flows eligible for primary treatment will
be directed to a primary treatment headworks train where it will undergo screening and grit removal
before being discharged to chlorine contact tank adjacent to the EBMA pump station. Based on the pump
station elevation, flow will need to be pumped out of the chlorine contact tank.

Alternative P2-A will have the same flow equalization system as described in Alternative P1-A.

Table 3.7
Alternatwe PZ—A
" PeakFlow . : 7 :
Rate . Peak Flow Rate. Volume
5k SR FE - (mgd) . . . {gpm).. | {gallons)
Primary Treatment at EBMA PS 20.830 14465 -
Collection/Conveyance Upgrades CSO 5 2.090 1451 -
Collection/Conveyance Upgrades CSO 6 5.220 3625 B
Collection/Conveyance Upgrades CSO 7 2.760 1917 -
Collection/Conveyance Upgrades CSO 8 5.170 3590 -
Flow Equalization 1.100 764 1,136,000
EBMA Pump Station Capacity 1.296 9500 =
WWTP Capacity* 2.500 1736 -
* Assumes a Wylie Capacity of 1.2 mgd

Alternative P2-B

Alternative P2-B has the same hybrid collection system (3) upgrades and pump station design as
described in Alternative P2-A and in Appendix J. As with Alternative P1-B, the WWTP is increased in size

to handle excess flows from CSO 3.

Table 3.8

" Alternative P2-B

Peak Flow Rate Peak Flow Rate Volume,

(mgd) (gpm) (gallons)
Primary Treatment at EBMA PS 20.830 14465 -
Collection/Conveyance Upgrades CSO 5 2.090 1451 -
Collection/Conveyance Upgrades CSO 6 5.220 3625 -
Collection/Conveyance Upgrades CSO 7 2.760 1917 -
Collection/Conveyance Upgrades CSO 8 5.170 3590 -
EBMA Pump Station Capacity 2.400 1667 =
WWTP Capacity* 3.600 2500 -
* Assumes a Wylie Capacity of 1.2 mgd
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Alternative B1

This alternative for which a concept level design was completed involved increasing capacity of
the WWTP and providing flow equalization so that all flows, aside from the allowable discharge, would
receive full biological treatment. To convey flows to the EBMA pump station, the hybrid collection system
improvements as previously described will be constructed. The existing WWTP is abandoned and a SBR
WWTP with an average day flow of 2.0 mgd and a peak flow of 10.0 mgd is constructed. Some of the
tankage from the existing WWTP is repurposed for aerobic digestion of sludge.

When flow entered the EBMA pump station, normal dry weather flows is directed to a headworks
train that provides screening and grit removal. During periods of wet weather, excess flow is directed to
a bypass channel that provides manual screening and discharge to a common wet well through a separate
cutthroat flume. Wet weather pumps direct flows above 8.8 mgd (assuming a 10 mgd WWTP with 1.2
mgd allocated for Wylie) to a 660,000 gallon flow equalization tank the WWTP. After an event, flow drains

through the forcemain back to the pump station.

Table 3.9
" CAlternativeBL. T
R ‘Peak Flow . PeakFlow: _
' Rate Rate Volume
2 . Amgd) o (gpm): {gallons)
Collection/Conveyance Upgrades CSO 5 2.090 1451 -
Collection/Conveyance Upgrades CSO 6 5.220 3625 -
Collection/Conveyance Upgrades CSO 7 2.760 1917 -
Collection/Conveyance Upgrades CSO 8 5.170 3590 -
EBMA Pump Station Capacity 23.230 16132 -
WWTP Capacity* 10.000 6944
Flow EQ Tank 14.430 9188 660,000
* Assumes a Wylie Capacity of 1.2 mgd

3.3.1 Cost Comparison

A full discussion related to the Construction and Operation and Maintenance cost estimates can
be found in Appendix J. Table 3.10 below list the estimated cost, the calculated present worth and the

uniform annual cost.
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Table 3.10

ESimated PPy LS TN Py B » z "o G Al b . y 3 2 C i P : Era - & -
Construction Cost S 19,660,000 $ 22,320,000 | $ 21,020,000 | $ 23,720,000 | S 19,590,000
Estimated Annual
O&M Cost $ 696000 | $ 697,000 | $ 696,000 | $ 694,000 | $ 689,000

. Present Worth

19,660,000 | S 22,320,000 | $ 21,020,000 | $ 23,720,000 | $ 19,590,000

. onstrcio Psnt .
Worth
O&M Present Worth S 13,467,000 S 13,487,000 S 3,467,000 $ 13,429,000 $ 13,332,000

Total Present Worth | $ 33,127,000 | $ 35,807,000 [$ 34,487,000 [ § 37,149,000 [ $ 32,922,000

Uniform Annual Cost | $ 1,712,000 | $ 1,851,000 |$ 1,782,000 | $ 1,920,000 |$ 1,701,000

3.3.2 Performance

All proposed alternatives for which a concept level design was complete aim to achieve roughly
the same goal; to reduce the number of raw sewage overflows to no more than 4 on an average annual
basis. The primary treatment alternatives however achieve this goal to a lesser extent, providing a lower
level of treatment to a portion of the flows. There are several short comings with the primary treatment
alternatives that are either absent from the biological treatment alternative or are realized to a significant
lesser extent. All of the primary treatment alternatives require large treatment facilities to be located
within the collection system posing significant constructability, reliability, and safety concerns. Due to the
depth at which the existing collection system is located, much of the excavation will be below the normal
pool of the Monongahela River requiring significant dewatering. In addition, limited space at CSO 8 and in
the vicinity of the proposed pump station will require sheet piling be used for much of the excavation.

Each of the primary treatment facilities in the alternatives require several raw sewage pumps,
chemical metering pumps, and flow measurement devices all of which represent a failure point. The
equipment required to operate the primary treatment structures will have to be tied into a SCADA system
for both control and monitoring. Each of the CSO pump stations and primary treatment structures will
communicate back to the main SCADA though cellular communications which are both an added cost and
a point of failure. The significant number of equipment and sensors complicates the implementation and

maintenance of the system making failure and the occurrence of nuisance alarms more likely.
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All primary treatment structures will require the use and onsite storage of sodium hypochlonte and
sodium bisulfite to achieve the required disinfection. The remote storage of these chemicals means that
operators would make visual inspect at most once a day increasing the potential duration and impact of
potential leaks. The sites will have to be adequately secured to prevent theft or vandalism. The use of
these chemicals in remote locations is a liability to the Authority.

The biological treatment alternative localizes all treatment to the existing WWTP property and limits
additional collection system facilities to two additional pump stations at CSOs 8 and 5 thus limiting the
operation burden, potential of equipment failure, and public safety liabilities all while providing a much

higher degree of treatment.
3.3.3 Sensitive Area Impact

There are two areas within the Borough that may be considered sensitive, a boat launch
positioned next two CSO 8 and a Marina located in the vicinity of CSO 3. All proposed alternatives seek to
significantly reduce the number of overflows per year which will help lessen the impact on sensitive areas.
The Marina near CSO 3 is located almost 1,000 feet downstream from the closest CSO outfall and
upstream of CSO 3. The position of the Marina in relation to the CSO discharges promotes mixing and
reduces the impact. It should also be noted that peak discharges from the CSO structures will occur during
inclement weather reducing the likelihood that the general public will be in contact. The Authority plans
to further mitigate the impact of CSOs on sensitive areas through public education and the installation of

signage.
4.0 Selection and Implementation of the LTCP

4.1 Public Participation

The Long Term Control Plan was advertised for public comment on May 8, 2017. All comments

received during that time will be addressed and incorporated into the LTCP.

4.2 Final Selection and Development of Recommended Plan

Based on the completed alternatives analysis and a review of each alternative’s performance,
Alternative B1 which involves the upsizing of the WWTP and the construction of a flow equalization tank
at the WWTP. Since the start of the development of the LTCP, the Authority has conducted a complete
collection system inventory and inspection and has completed approximately $ 1,907,500 in repairs and

replacement of portions of the sewer system most in need. In additional, the Authority plans a partial
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separation of the lower portions of CSO 3 to begin in the Fall of 2016. As the Authority continues to
maintain and improve their system, the flow data collected as part of the LTCP will lose it relevance. To
address this, the Authority will install permanent flow meters on the influent of each CSO structure that
will be in place through the approval process of the LTCP and the development of the Act 537 plan update.
While the flows are expected to change, it is not expected to change the outcome of the alternative
analysis completed herein. The system improvements and small separation projects may have an impact
on the size of the flow equalization tank and pumps in the pump stations which will reduce the

construction cost benefiting the rate payers.

4.3 Financial Capability

A Financial Capability assessment was completed in accordance with the Combined Sewer
Overflows — Guidance for Financial Capability Assessment and Schedule Development (EPA 832-B-37-004)

and can be found in Appendix K.

4.4 Implementation Schedule

The following is an implementation schedule for the major milestones of the project:

Table 4.1
U Activity | Durationi

Act 537 Plan Update | 24 Months

Design 24 Months
Permitting 12 Months

Funding Acquisition 12 Months

Bidding 3 Months
Construction 36 Months

Total 9 Years, 3 Months

Page 32 of 32



Appendix A-20-e.2
Page 84 of 329

Appendix A




CSO#6
PLUM STREET

CE0#8
BOAT LAUNCH

cSoRT
BAYARD STREET

FORWARD TOWNSHIP

BOAT RAMP

et W ML g ~ ey

FISHING BARGE

g CS0# 4

& |PARK STREET (CLOSED 8/2004)
z

2

2

C50F 6
MARKET STREET

e P &

s miBREa
b 4 1 ’} . R B ey oo st Ll
W '—"IE. 1 - o

e 2

ELIZABETH TOWNSHIP

FORWARD TOWNSHIP

100 200 400

4 0
Feet

<

1inch = 200 feet

Path: HAGISICi K ) 10 11313.mxd f

-J. ]
g 1 H

—— o i
.';:'mé'm“'-@ é‘#
= PER g o
A :: ; i
o4
CSO#5
SEWERSHED AREA
C3SO#8
SEWERSHED AREA Cs0#7
SEWERSHED AREA

_tale

o
CEMETERY ST
1)

BOAT MARINA

BOAT CLUB
METER =
PP
BOX 3
METER f

CSO0# 3
MILL ALLY / RIVER AVE.

Pt |

PUMP STATION

ET-2
CHICAGO AVE.

C30#3
SEWERSHED AREA
Legend
COMBINED SEWER:
PIPE BY SIZE

723 ft No Pipe Size Lisled
==omem *8" Force Main (772 fi)
smemea= " Total 7,129 f
=== *10" Force Main (685 fi)

e 12" Total 19,307 ft
memmm 15" nteroeptor Total 2,377 f
wwmees 18" Tolal 2,740 fl

— 24" Tolal 1,608 ft

e 30" Total 1,152 /8

s 40" Total 363 f

e 48" Total 172 fl

~—— Pump_Station_Chamber
— CSO_Chambers

— Head_Wall

= End_Wall

~—— Mill_Street_Chamber

=== flow_direcllon

MAP UPDATED: 11/13/13

= 10" Tolal 2,321.38 fi (Fallen Timber- FT) &

O  Struclures_inside_PSTA_INTbox__Masler_6252012 CS0O Sewersheds:

) stom_Manhole (30)

® Manholes (86)

¢ IC- In Curb Calch Basins (85)

@  Lampholes total 33)

¥ IS-In Street Inlets (80)

STORM- 1S - In Slreel Inlets (77)

——= Sewage Treaiment Plant To River
STORM - iC - In Curb Catch Basins (25)

e SlOfM Sewer

_! Munibnd
| Parcels_030811

! Buildings
Hydro_areas
——— Hydro_lines
Streel_CL
Streel_EOP

METER LOCATIONS UPDATED: 10/16/13

Sewershed #3
* Sewershed #5
Sewershed #5
Sewershed #7
. Sewershed #8
Bulldings in Sewershed:
#3 Sewershed: 4 Unknown Buildings
#3 #3 Sewershed: 180 Resldentlal Bulldings

m #3 Sewershed: 15 Commercial/industrial Buildings

i

1:___‘_! Out (Garage), Sewershed #3
#5 Sewershed: 35 Residentlal Buildings

#5 % #5 Sewershed: 3 Commercial/lndustrial Buildings
}”-H': Oul (Garage), Sewershed #5

#6 Sewershed: 36 Residenlial Buildings
#% w #6 Sewershed: 1 Commercial/induslrial Buildings
7"l out (Garage), Sewershed #5
A

#7 Sewershed; 91 Resldential Buildings

#7 Sewershed: 18 Commercial/industrial Buildings

#7

ul (Garage), Sewershed #7

_m #8 Sewershed: 245 Residenllal Buildings

48 EZ2] #8 sewershed: 15 Commercialindustial Buildings
Bl #s sewershed: 1 Public Buildings




Appendix A-20-e.2
Page 86 of 329

Appendix B




Appendix A-20-e.2

FENTE

H \SEN\F\003\3443\DWG\ _D218005 DWG, 3/30/2015 9 20-08 PM

\\4

Page 87 of 329

N
[1)
J [ e
: I
I = - — =
SECON; AVENUE
& HICKORY AVENUE 3 [
APPROXIMATE AREA OF 7 - 2 - - -
ACCESS ROAD BASE TO - -
BE INSTALLED .
y (2A AGGREGATE AT 8" MIN. DEPTH) 2 =
g 3 L L =
5 EXSTING 107 | I === =
FORCE Mm-l P &LE RAILROAD
..... :,"T','Z:..,'f::::':;::.:;l\._: RIS B DS S B e e LSS
= | & |
T [ | | !
TREATMENT S 5
S M gL
4 e o=
I PROPOSED 3"
ELECTRIC CONDUIT
| | ENCASED IN CONCRETE
' PUL | (4 BELOW GRADE) PULL
’ BOX {CONTRACT NO. 4) BOX
_j : RIVER -] ALLEY )
. : = ot & —= e Al
™ = T =
4 = =
! _FKCHLOR:‘NE \ i
BUILDING
NOTE 1: THE CONTRACTOR IS SOLELY RESPONSIBLE CHLORINE CONTALT ! 5 FORGE. MAN &
FOR THE PROTECTION OF THE REGLLATOR i 2° ELECTRIC CONDUIT
PAD, MILL ALLEY OUTFALL, OTHER
UTILITES OR STRUCTURES FROM DAMAGE
DUE TO THE CONTRACTOR'S CONSTRUCTION

FURTER REQUREMBNTE e FOR EXISTING FORCE MAIN & ELECTRICAL
CONDUIT LOCATION PLAN

EXISTING
10" PIPE FROM REGULATOR
,  (MAY NEED ADJUSTMENT) SCALE: 1" = 50'

Yo
7
FERMCO COUPLING
-_..-IO' 1/B BEND 2 3'0" ALUMINUM HATCH
W/SEAL BILCO #JD STYLE W/
}— 10" D.I. PIPE NEOPRENE SEALANT OR APPROVED
EQUAL
PUMP
P, CONCRETE WET WELL

STATION
"o . c—c (SEE PLAN THIS SHEET)

E FERNCO . COUPLING
3 j
T' 7 TEXISTING 167 CLL PIPE

N - —
a

wit
' R
\‘\ \'lﬂ' DJ. PIPE A /N -
™~ RNER

6" D, PIFE
T0 Pl

SPOOL P‘EC[-\ m
L

725

167 KNIFE GATE VALVE

I
l
|
l

t}ow W]\rH _gFDEPlQ

TRUCTION-OUTS

5
cr\",
R\ \"

EXISTING 16" Cl PP
TO WET WELL

A

\\ ..%“- FERNCO GOUELING
DY

— CROSS
107 KNIFE GATE VALVE

\.\E\.F\
jth v-0 127 MONONGA—

PLAN: PROPOSED WET WELL

SCALE: 1/4" = 1'=0"

//-M\' AT EX. GRADE
L3

o] mps um MODEL S}
g TH) B\f mt:csum
TAIRS coa.n Off APPROVED EQUAL

|1

SECTION A—A: THRU WET WELL

SCALE: 1/4" = 1"=0"

O] I seear
: m‘_/

> 4
13,00 &
f{-“ ] I_ LLEY, 713.00
y AN e
Iﬂ": AND WATERSTOP
FORCE MAIN & CONDUIT PLAN / PUMP STA. SITE PLAN
ELIZABETH BOROUGH SENATE ENGINEERING COMPAN
SEWAGE TREATMENT PLANT EXPANSION | ENGINEERS — PLANNERS — SURVEYORS
UNIVERSITY OF PITTSBURGH
SITUATE N APPLIED RESEARCH CENTER
SITE PLAN — PUMP STATION AND — s et i o T L
EMERGENCY WET WELL CONSTRUCTION e ;
L) (N T O O Y I P Y SCALE: 1" = & = SHREVISIDNS B-v. n‘::t SEAL ELIZABETH BOROUGH MUNICIPAL AUTHORITY




Appendix A-20-e.2

— OOk
Page 88 0f 329
ERIMUST THROUGH STANDNG RIDGE METAL 28" P.T. PLATES FOR
ROOF OVER THIS AREA ROOF ATTACHMENT ANCHORED
WTH 1/2°0" L BOLT &
0.C. MAMIN
! R : '
nIm( .
PROPOSED PREFAB |— PRoOPOSED
ot a -3 e
eSS & {B— ENCLDSRE Wit
il AR BLOWER L giin g STANDING RIDGE
i METAL ROOF
- HAND ML 1 1/2"8 SCHEDULE 40
E o [F_"I |_—rawne | A0 FLn /2 £ &
] ' W/ go M
/AT
SiEA= S B )
1 ,i.-_ I = _H ADDITION ELm742.00 747.00 ALLM. HATCH 747.00
| 1], . ) R ; |2
o i . .
— ___“' [ \-PROPOSED 10" CONCRETE S4B -r} ] e " Mo Il P [ ¥-s
H- ] . Hﬂ”ﬁ = |_—— ALUMINUM SHIPS
| | . A SPHIAL : FADOER
o I = — PROPOSED 12° s
[ — =
| @ 1N { CONCRETE WALL I H "HOT S N 4-5"x3"%3/8° ALUKINUM ANGLES
H EXISTING H BOLTED W/2 EACH 5, TOP OF PILING
(S i . 5 . 2420
SEE SECTION H-H & WESEMAN FILTER
FOR GRATG - = 4 d SCREEN MOOEL NO. P —
- | —] FS 304-17-300", Bit) ALUMHUM | ¥-4000 DURADEX
=L . . b
wair ||| |~ FEMOVE EXISTING SLAB : | CouPLETE Wi ] d B s
EXSTHG GRATE | : v - / 4 exsTne Top oF I 1 | 3/4 HP. DRIVE MOTOR | . l
238,08 | ], | Ereer 73806 L ]—I = 1 Ap—— | N i - Jr800. R Y
,f =T3100 I l Bl =i Hand' '
\._’.|/ T~ AL BoND JONT ANCHORED
i I q = CUT A 2°ké° KEY WAY ; N
L | s | o .
v 3 ¢ I - AS REQUIRED 1 4 STAMLESS
1 | . BY MANUFACTURER B L. | STEEL HLT KWK pOLTS
: ll | L= () == : () | 32'oc Max
1 SPIRAL STARAY ] I
0T SHO
I i = | |+ —
11 — ’[)—,/—j’ll
{ : 4" GRIT PUMP LINE i = et ; ] —1 V—Hﬁm
I : | 1 . " e ]
SEE SECTION F~F (. 0 I —|——ensmie ovERFLOW 3 - y
FOR CONCRETE || ‘ - S Lk 7| gace AS pER osha /
ALTERATIONS T o — 18" DIA. KNFE e
I I 2° SUP (HSCHARGE 1 1= I gk'guEUAL\EV ¥ SegL 72me i
EXISTING : I [ ] ‘—-E- WALL " )
PUMP | ) 15 | . i PERMANENT
e I o — FIBERGLASS GRATIHG AROUND L PLE WALL—
I } - E B § ] i FLUME-SEE SEPARATE DETALS. I_[ b
= g >
11 b o ) / \ \ .
F I = | & £ ” 72300 |t e F FLTER SCREEN FLUME 18° WOE ~ [ a0
] & il [ | = IR /“ww““wm o Il :
11 — 72078 =1 - 10 GA. T304 STANLESS STEEL SUPPORT | ___L— .
11 _ I | - COMPLETE WTH 18° IMLET PHPE A 1T . ’
|1 — 1 =t I WITH FLANGE & SUPPORT ANGLES. lj il
s = I | I ’ '
Gy | "I = = S e O T B
= =] — . H
F I | = = by N Il 8" DI SEEVE
@ = ! BOTTOM OF PILING
718,00 s ROMOVE har e s ¥ e
/ 1
ensie— — 16" PIPE FLANGE 23.50" 0.0, OB o HToRCSTTER .
FLANGE — COMPLETE WITH 16-1.125" DIA. a8
! i 1 [ @ pophmd g PROPOSED | « e .
BOLT CROLE. FIBERGLASS -\ ALL CONSTRUCTION JONTS BELOW
B, 1T p == = ‘--s..\_m“: ® e PLATE gasnie S — T 7 ’ El_. 740 SHALL !EA ZxA” WTH
I ANGLES COMPLETE WITH . .
s 3 o | o T (6) 7/8" DiA. HOLES FOR \ " — .
ﬂ & s | & F 71290 USE WITH 3/4° DIA naen_(J) 9] 0O (o] v ] )
712.33 i | MOUNTING ANCHORS. 71253 N // Al | _,+ : .
a=TIA16 %M / Lﬂj; I I AT R T s TN TR el ]
+
INTAKES v oa I " e e F . . =
i :
Z, Prorosep  WTAKE
CONCRETE
R
PUMP STATION — SECTIONS
NOTE: FOR REINFORCEMENT, SEE DRAWNGS S—2 AND S—4
ELIZABETH BOROUGH SENATE ENGINEERING COMPAN
SEWAGE TREATMENT PLANT EXPANSION | ENGINEERS — PLANNERS — SURVEYOR
UNIVERSITY OF PITTSBURGH
SITUATE IN: APPLIED RESEARCH CENTER
ELIZABETH BORQUGH, 420 WILLIAM PITT WAY, PITTSBURGH, PA. 15238
ALLEGHENY COUNTY, PA. PHONE (412) 826—5454
BID SET JEB. 03;"22 PREPARED FOR: MAM, V.0 I 8/02/90 38" = 1'-0
— o - ELIZABETH BOROUGH MUNICIPAL AUTHORITY oy St .




Appendix A-20-e.2
Page 89 of 339

P AR
L B TNV AN I ) B
|
UPPER MILL STREET CSO '
NFDES OUTFALL 48 I
. == I BAYNARD STREET €SO
— NPDI ]
- S~ : FOES TOUTEACE 47 OPEN CHANNEL
N = 1= I__ e i e A W W B B DS e o NORMAL WATER LINE e
. ) I R e T T ST S e
R | EXISTIHG REGULATOR —
L EXISTING INTERCEPTOR T0 Bf REMOVED ... .. L
o o T, | - AFTER-NEW- INTERGEPTOR IS PLACED " - e, =
w/RIP-RAP k ! IN OPERATION, (EXCEPT UNDER PARK ST): - -~ = — =~ SHEETS
i . : TR Wt "
EXISTING REGULAT X |
USED AS ENDWALL: W =
¢ (69 EXISTING INTERCEPTOR T0 BE REMOVED ~ - B @ g 1
{;\“FTER NEW INTERCEPTOR IS PLACE = - : f 3
OPERATION, = 3
AVATE AT CLEANOUT LOCATION e W

VERT. M.H. DEPTH SHALL BE ADJUSTED el

Hean,
P

700 YR FLOOD LNE =57 HAVETIRN pp s

=G
CUATEA O Racrae

¢ [ == = t MH. I
. /c 1 L aaNA (T 2751 50
. ' - | 1 297 INV.=730.52

Lo

I I
[} 1
A 7 _ | ENMARHOLE *0° (4'9) | {
g g D UPPER MILL STREET REGULATOR == ' SamRagss Lo sy WOUSE 4 5
N B (SERGHEETS 15 & 16) AN~ PREPOSED MANHOLE 'K : : ; o 2 ReBAVARDNST
ORI NS AR e : [ ELEWS | MARK & b0 : Y (e 9
' ‘ P 7~ & KATHERINE LEWSS,. + 264 = A S STEVE & ANNA 17418
. L \ o280 = ed P = MACKINACK H
® 2 ! Vo LS-005/3, - L5004 | -7 Ls-o03/s | Ls-018 , 299 !
AT 5 i 1 P i i i ) y t g
. = - o 1 1 - . \
v o < ~— L S_ILT FENCE %% $ AT \ HOUSE 7 516 ! —__l oL s
& T S | &
.l"
S

vewr STA 5 750.76

s, T80 &

ity

L
LR 44

STA 1D £ 752.25

MH “L-1" (4'8):

i 1
14 |

L L SO e T0e2 - =
P 73150 FPREPESED MH "L (49) T~ - - =L AsTA 1 & 751,29 |
g N T “STATION-28+47 52 _ :
2 \ oni INV. 731.50 .: ) - N
i WSS L e ——- — :
=g | [—‘——
Wl = \ l | ] | | I
,E; 1 | § I : \ | I I ] ]
4 | ) ,
H | \ o | l ! [
\ ik N o | P | |
: P S . il . | - ' ot '
?: . !. | : il ® g i § | | § I u i
S | b ! l ] | | 2 |
o ! | E ' : l f
d, J , 1 | l\] | I : : ; : ;3;
I : : : T < T T | ] T ! l: ; | t { !

NGINEERING COMPANY
INTERCEPTOR SEWER RELOCATION SE&%\IT;IERSE — PLANNERS ~ SURVEYORS

PLAN VIEW UNIVERSITY OF PITTSBURGH
SEARC
GRAPHIC SCALE AS-BULT ELEVATH o || e FIRST AVENUE & BAYARD STREET 420 WILLAM, PITT WAY, PITTSBURGH, PA. 15238-1330

PHONE (412) 826-5454

T * 7 i ' i SITUATE IN: FAX (412) 826-5458
| RELOCATED BOAE
FROAEESSHEE FHUMAER R R BOROUGH OF ELIZABETH e SR v e o
To 2 A%

H \SEN\P\003\ 3443\ DWG\

( v FEET ) FeP | 3/00 ALLEGHENY COUNTY, PA RLA /PP

PA. ONE CALL NO. 2120937 G - e T —
ARshasiED 1 GENERAL REVISION FJP [2/00) EREFARED FOR: (| S

ELZABETH BOROUGH MUNICIPAL AUTHORITY 408 NUKBER DTS OIRORIER o

REVSIONS L3 ATE SEAL 3443.01.08 b M8 07




Appendix A-20-e.2
Page 90 of 339

RzABEW - - T 0"
357
L5-009/4

BAYNARD STREET €S0
NPDES OUTFALL #7

OPEN CHANNEL
W/RIP-RAP EXISTING INTERCEPTOR TO BE REMOVED
NORMAL WATER LINE _ AFFER NEW INTERCEPTOR 15 PLATED —  ~

e — - s e L e e D e~ v IN OPERATION. (EXCEPT UNDER PARK ST.)

1573 PUC 24" STEEL CASNG ML 8 e e e

o s = ¢ @ [ [ (] [ [ € [

3 ¢ i --;*— ———————— e — e _.*.._ ~ —— _:,_:—,__- _,_._.L____ OO TGS e im - -i—-

: H. H s ' Lﬂ') QIPOLE heP st6s1s § o R | el 5

L ISE5TE LATERAL e __|TC=75207 | # _— oot £Le o o o) JPOLE_Ner, S16514

o e O e : ' : z
- ¢ i e g - [
: § : o GO0 Bt il oo S Y s e T — WIPNELE 75481 _ S iy L O -PREPESED MANHOLE "¢" e
o L ; wemr2032 |, [ : | [ - r STATION 16+36.56 ==
STEVE & ANNA [MH. T - , - h e W=T03Y] ! ' o ufets t WG N :
h - - w» .

MACKINACK | T:C-=751.50 == s / i [ B ) | | Yoirpg s e =TT -
297 INV.=730.52 T i: . I g i i INV.=729.89 [ sl
KENNETH & RUTH IRENE FINNEY é ® R |
302 e | I — . I e I !
LS-013/4 5 f == PR S '
g e I e s
T~BAYARD ST. s _ 1 < r ] o l .
) REGULATOR pu- g L - I | g ' 5
Lo . (SEE SHTS, = = e | y g - g
M STEVE & ANNA 17 & 18) - g —rmaE
‘ RS MACKINACK g =< _ g . i
1| LS-002/3 K - - 2 i : i
V I _ - Q 1 | I
i - (N
Il i |
|
| { |
i = Ar =l . |
B I
: L
: I

1
i
i
i
ll
1
\
I_____,____

AT
I e e
| I

E s - :
g 757 S o e |
5 | | b
2 | | : T 1 | 1 | | [ | I |
&l ! 2 l| e |1 2 - 1 | | ! | i | i |
g : £ 5 g TRt IR S |
| ] | : [ = | SR | |
g e : i i i | P i L, il memiy e | I ] ' i i
?I e L I 1 | I 1 A srawassl - | i | i ] |i ! i i
4 2 | | | SR AR | | | l EEI | | |
b = g 1 - a I |
ol : £ i 5] I 1 1 I 0o I I | | 1 I I : :
o f ) 1
: | P s | — | dool : ! ! '. ] ! ! .
g SENATE ENGINEERING COMPANY
I R
& INTERCEPTOR SEWER ELOCATION ENGINEERS — PLANNERS — SURVEYORS
% PLAN VIEW UNNERSITY OF PITTSBURGH
S APPLI SEARCH Cl
g GRAPHIC SCALE WATER STREET 420 WILLIAM PITT WAY, PITTSBURGH, PA, 15238—1330
g _— P w0 PHONE (412) 8265454
z SITUATE IN: FAX (412) 826-5456
ez @ PROFILE SHEET NUMBER — BOROUGH OF ELIZABETH o e ey
= ( IN FEET ) AS-BUILT ELEVATION oz | 2002 ALLEGHENY COUNTY, PA DER. RLD V¥

PA. ONE CALL NO. 2120937 ! ineh = 20 £t GENERAL REVISION Fp | 2/00 PREPARED FOR: T = . 18

— 1 — - ELUZABETH BOROUGH MUNICIPAL AUTHORITY [ amaer | siam o —| .




Appendix A-20-e.2
Page 97 of 329

MARKET STREET CSO
NPDES OUTFALL #5

PLUM STREET CSO

OPEN CHANN
NPDES QUTFALL #6

w/RIP-RAP

T Sy - e o . e e Tl
OPEN CHANNEL T CWRTER: HNE= - _ S
w/RIP-RAP -
ZABETH i s = e e S SR e
e
L

NORMAL WATER LNE_ _ __" " ExisTilG REGULATOR - - -~
= TESEE TS 0 BE USEDAS END-WALL

CEP IR T0 5 REHOED
{EXCEPT UNDER PAR

100 YR FLOOD LINE

g © O = i —— S P S
m:pﬂéﬁ' ,.,I.lN\:\;Zg's:q ’_ﬂ?r' - Me— mj:.:21¥""— ) = -‘.—. rQ,m_im,P Sitsin @)— \ ;—_- =
e Rt e UL e :
™ M. G

TC=75231 ) - -
-{INv=T29 89

GAS LINE —PLUM ST. REGULATOR

BUILDING

BUILDING
BUILDING

1
)
—— RELOCATE
100 vg FL0+3 e
|
I
|
1

BUILDING

LL
A e

- --.-. - . - ~ .. - - S = = - -. - - - . - - - ..-_ - ‘I - .--;-;:—— _-I‘
i A I ¥ | G ] e I - 1 —"_ B e e '“"—u.'._—t.——

2be DWh, 134302

@ aa - y
. o o e T T TR ¥ e
F2 S e IR R R
al INTERCEPTOR SEWER RELOCATION [ SENATE ENGINEERING COMPANY
3 ENGINEERS — PLANNERS — SURVEYORS
: i B sl A T
. ISRl WATER STREET 420 WILLAM éml'ﬁgm PITTSBURGH, PA. 152381330
g = o W « " PHONE (412) B26-5454
: o e e ) e FAX (412 s26-3458
5 @ PROFILE SHEET NUBER — BOROUGH OF EUZABETH e oo S
Z A “fﬁ ) ® AS-BUILT ELEVATION o | ALLEGHENY COUNTY, PA :AE,': e SHEET
= PA. ONE CALL NO. 2120937 1 inch = = e o - i
GENERAL REVISION FJP y . ELIZABETH BOROUGH MUNICIPAL AUTHORITY —“‘}3};‘;‘,".,? ——-—w;;a?r -
REVISIONS BY DATE




Appendix A-20-e.2
i . Page 92 of 349

i i PARK STREET CSO
| f NPDES OUTFALL #4

PP T

SEFENGE
OFEN CHANNEL

e —_—
—_—
———

W/RIP_RAF - — — —— — -
t TER LNE i ; "N
OPEN CHANNEL . NORMAL WATER T —«. - B = [ . g i

w/RIP-RAP <

EXISTING REGULATOR

fo BE USED AS END- “WALL

(SEE SHEET 3y N

"—I‘—.f-."‘\ﬁ;‘—"‘—"l—‘!‘-

]
]
“JOHN W. & ANNE_HARDING GRFFITHS - —= = =~~~ e G ! s
. ot ILE . = |
- WS S |
B Gl &1 7 i '

-a’gm 128 75055 Lgmm MR"

i 365 - :
i VBl i e s-onge 23
o |§§ 4oL =
| & i END OF BORED SEWER
HOUSES =4 STA. B6+29.92
i R | vk s i rrepn g s
i surrence~ ||

,' = 1
: e S A L\ A e A : -
= Sy e A g?‘%:_,,_- bE -4 K .[—— A T.C.=753.31
e E T ie “’_::J T ] _ |INv.=727.98
H-,. -l" by . = r | | .
ILATOR - II ' T B -
| g | ‘ ¢ ]
l l s i 5
1 ! 2 bl | [ g [ 3
{ 1 ! ! | |
| | | °
| | |
|
: t : 1 h ) |
1 : o
‘ l | ‘ !
| | § Jamwe X L
! ! : i ! E —[
I
| | | | | i LT
1 e
1
| ! : 1 _ )
| [ . i ‘ g
| =
] | | | | . , .
2 1 } : : | ] "
& 1 | l
& e L — — —————— - — —
o j : | =
s = -3 Sl
=2 7 | | i
= | i |
g i NP € | |
3-- S S— i | :
P b i ¢ i | eyua a 751,22 -
s ) =i " 55l 1, =] W et S U O o R
> ’ { | i i I 1
H | SENATE ENGINEERING COMPANY
2 INTERCEPTOR SEWER RELOCATION ENGINEERS — PLANNERS — SURVEYORS
3 PLAN VIEW UNIVERSITY OF PITTSBURGH
: WATER STREET LUAW PITT WAY, PITTSBURGH:, PA 15238-1330
g EERRHCREC S 420w PHONE (412) 826-5454
¢ 1 H hd s b ¥ SITUATE N: FAX (412) 828-5458
8 Q) S e e e ) BcROUGH OF ETABE o
PROFILE SHEET NUMBER o - F
E Q ( IN FEET ) AS-BUILT ELEVATION arZ | 2002 ALLEGHENY COUNTY, PA gg; LT Lo
x 1inch = 20 1L Y P 5 /00 PREPARED FOR: 09-30-1998 AS SHOWN 6
PA. ONE CALL NO. 2120837 SENERAL REOER [P N ELIZABETH BOROUGH MUNICPAL AUTHORITY | s | v —| 6,
REVISIONS




Appendix A-20-e

2

HOUSES
f227 & 229

PARK STREET €SO
NPDES OUTFALL ¢4

END OF BORED SEWER

65~ .
LS-011/6

.

i | CONSTRUCTION Y|, 47t |
wwﬁ‘f--——tﬁﬁw, 7 i
i il il L I |1e=75150
TRV 3 1 T =213

tE 20 P

O]

D348206 DWG,

H \SEF\PNO03\ 344 3% DWGY,

INV.=727.98

BUILDING

BUILDING

BUILDING

BUILDING

BULOING

GRAPHIC SCALE

] . ] " -

@ PROFILE SHEET NUMBER

( IN FEET )
1 Ilnch = 20 ft

PA. ONE CALL NQ. 2120937

!
PREPOSER MANHOLE 'B" (4'd)
STATION 5+09.16 &

BOATING (LS

ORAVEL PARKING

ELIZABETH BOAT CLUB OF ELIZABETH, PA,
. 349
Ls-014/7

P Page 93 of 37

EXISTING INTERCEPTOR TO BE REMOVED
AFTER NEW INTERCEPTOR IS PLACED
IN OPERATION.,

i

WA
17..=738.53
INV.=727.24

e
£ WP
IOt

FRAPOSED MANHOLE "A" (49) /
Jigh STATION 144B.08 NV, EL. 726.20 /
| /
] /
[ f ! 1
i A STA 25 1 735.80 o
!i : wpﬁlél-"ﬂu / /

3 )

: S ;Q‘Tpf}k // //
| eam 1 "/ //
| ooy
| '
|
!

INTERCEPTOR SEWER RELOCATION
PLAN VIEW
WATER STREET TO BOAT CLUB

SENATE ENGINEERING COMPANY
ENGINEERS — PLANNERS — SURVEYORS
UNIVERSITY OF PITTSBURGH
APPLIED RESEARCH CENTER
420 WILLIAM PITT WAY, PITTSBURGH, PA. 15238—1330
PHONE (412) B26-5454

SITUATE IN: FAX (412) 826-5458
lo/17 BOROUGH OF ELIZABETH DESIGN BY: DRAWN BT: CNECKET W
AS—BUILT ELEVATION oz | 200 ALLEGHENY COUNTY, PA DER RLE V¥D
DATE: SCALE: SHEET
GENERAL REVISION FPP | 2/00 FREFARS 03-30-1998 45 SHOMY ;
— p— = ELIZABETH BOROUGH MUNICIPAL AUTHORITY Bl s o

9




Appendix A-20-e.2

3/7%72015 10 57 58 AM

D348242 DWG

HO\SEN\PL 003\ 344 5\DWG,

__i__

INFLUENT

F'IPE-\

8

-
&
=: =
CONC. GROUT o
TO SLOPE i
(TYP 3 PLACES)
0 ]
. PRECAST O3 INTERCEPTOR
o BAFFLE
S WALL\
\ \ o o
bs!
: 18" == i
Tl nFLuent ,
) .
7 @
I | B| \
T SR | ’ MAST
= 1'-0 12'-0" =0 WeLk
=
14'=0"
. 18"8 T L 1
©| _INFLUENT < \/
© =

<

89 SURE-LOK
F477 PIPE

12'-0"

X

(APPROXIMATE LENGTH TO BE CUT FOR EXISTING SEWER TO INSERT ASSEMBLY)

PLAN FOR PIPE ASSEMBLY TO MAINTAIN CURRENT FLOW

DURING THE CONSTRUCTION OF THE REGULATOR STRUCTURE

—

4]

an

/
15" 15"
R 4-9 x 12" x 1/4
6'-0" _—J
|
SECTION B—B

'S

Page 940f 37

2" SLOTTED CAST—IN 4'x4'x6" RISER HATCH 3'x3’ HEAVY DUTY PAINTED
HOLE 10" LG. KEYED TO THE ROOF H-20 W/IMPACT 30% STEEL DOOR
WITH 4"x4" . CAST IN'FLUSH S.S5. HDWE.
COVER PLATE " (rve)
GRADE EL.  747.0 "1 = CONSTRUCTION JOINT
WITH CONSEAL 102
777777 \ --------- S BUTYL RESIN JOINT
SEALS (DOUBLE ROW)
‘ 2" PVC SCH 40 '
- CONDUIT W/Flkucs\
-
1_’_‘ L1
L/ REGULATOR EFFLUENT
‘'L CHAMBER CHAMBER 2
p
1 STEPS TO BE
REPLACED BY
STOME BACKFILL 1 PLATFORM OF LADDER o
ARQUND smucrum\f FIBERGLASS OR 4
i ALUMINUM GRTG:
o /| =
adll .
o
_ i L
.Q a
= . 2 L
[=2]
I
54 L = -
ALUMINUM F
— BAFFLE o
] PLATE i
8¢ PVC 1 apyusTABLE \ —
ALUMINUM " EXTEND
g ; i" BY 127
i M
I s 7
i 180 A
INV. EL. : P “ b EFFLUENT EL 733.85
73606 .
73495
s = =
/
) INV, EL 734.75
INV. EL. 73575 ?34,50—/
o4
. o a T INV. EL. 736:75 728.95
W/BAFFLE WALL UP TO . ! / a Ta e a,
1/2 OF PIPE DIA. (UNIT a 4 .
TO BE PLACED FIRST
WITH THE TEMP
FIELD PLACED
LEAN CONCRETE 14'=0"
NOTE:
THE ADJUSTABLE WEIR iS
CURRENTLY SET AT 4" ABOVE
EFFLUENT ELEVATION. SECTION A—A

PA. ONE CALL NO. 2120937
INTERCEPTOR SEWER RELOCATION | SENATE ENGINEERING COMPANY
MARKET ST REGULATOR CHAMBER UNIVERSITY OF PITTSBURGH
PLAN & SECTIONS 420 WILLIAM 9&;&2;??5%5&%: P 15236-1330
SITUATE IN: - p— ,;Ax (4(1;) )522524354
ALLEGHENY, COUNTY o R s
10/17 PREPARED FOR: s/e VE - et .
AS-BUILT ELEVATION GIZ 2002
— o o ELIZABETH BOROUGH MUNICIPAL AUTHORITY N T g 2 o

9



Appendix A-20-e.2

/31,/2015 10 56 56 AM

3

D348241 DWG,

FINSEMN\PNOO3\ 344 3\ DWG,

Page 95 of 329
o
=z
w
=
£
CONC. GROUT w HATCH 3'x3' HEAVY DUTY PAINTED
TO SLOPE B = H-20 W/IMPACT 30% STEEL DOOR
(TYP 3 PLACES) © CAST—IN 4'x4'x6" RISER CAST IN FLUSH S.S. HDWE.
KEYED TO THE ROOF
PRECAST
BAFFLE i .1,_
WALL GRADE EL. 748.9 j INFLUENT N N
\‘ ! PIPE “
| - n
2" SLOTTED
\ \ | | e V" HolE 10" LG.
- o o 4 VARIES _ . / WITH 47x4”
14 r——— COVER PLATE
s i |_ \ Lat L . 0 4 3 :
- INTERCERTO . i |7 s
i e e (R i
= REGULATOR EFFLUENT e 4 | 7
o sy L1, CHAMBER CHAMBER , *
w| IfFUE It 4 15" 15"
| INFLUENT s
CONSTRUCTION JOINT b1 — g
i : WITH CONSEAL 102 . d
; ! BUTYL RESIN JOINT e [N * R 4-9 x 12" x 1/4"
v r SEALS (DOUBLE ROW) A ) .
/ A= = ¢ | V r
A . (S | 6-0 |
" SECTION B-B '
B N\ Hts
! 1'-0
ST e WELE E (I ,
POSTHRPY 1'=0 =
t—:—_._‘ .
14'=0" 2
STOME BACKFILL PLATFORM OF
PLAN i AROUND STRUCTUE\\'F A FIBERGLASS OR “
FLAN i ALUMINUM GRTG.
a
18" SURE—LOK
HDPE ADAPTER R
EFFLUENT = ALUMINUM EL. 735.00% | A
., BAFFLE T —— 1
18"¢ SURE-LOK PLATE
HDPE ADAPTER : INV, EL. 729:65 729.42 . .
INFLUENT | [ _\. TAB a
a ADJUSTABLE 1
1 8"8 PVC — ALUMINUM - L
WEIR oy !
P s e = (I
5 ol B
” s A a 4
E I A ——— P
. . \ l\ N 4 + | OUTFALL EL. 729.42
® - </ 4 =
( p EL.728.00 %
/“] L F
2E \ \ ey » IMV. EL. 728-65 729.42 4 i
- I
\_/ = «
, ! 7
BASE UNIT 14'x8’ T INV, EL. 725-00- 724.42%
W/BAFFLE WALL UP TO . 3 5 ' =
= 8"# SURE—LOK 1/2 OF PIPE DIA. (UNIT - I M / a0
. 477 PIPE TO BE PLACED FIRST 4 =
’ WITH THE TEMP _L/
PING FIELD PLACED
& LEAN GONCRETE
N Z 14'~0"
\ 12'~0"
17'=0
{APPROXIMATE LENGTH TO BE CUT FOR EXISTING SEWER TO INSERT ASSEMBLY) NOTE:
CURRENTLY SET AT 6 A PA. ONE CALL NO. 2120937
CURRENTLY SET AT 6" ABOVE
EFFLUENT ELEVATION. ’ :
PLAN FOR PIPE ASSEMBLY TO MAINTAIN CURRENT FLOW INTERCEPTOR SEWER RELOCATION SENATE ENGINEERING COMPANY
: ENGINEERS — PLANNERS — SURVEYORS
DURING THE CONSTRUCTION OF THE REGULATOR STRUCTURE PLUM ST REGULATOR CHAMBER UNIVERSITY OF PITTSBURGH
PLAN & SEC‘HONS APPLIED RESEARCH CENTER
420 WILLIAM PITT WAY, PITTSBURGH, PA. 15238-1330
(NOT USED) PHONE (412) B26-5454
SITUATE IN: FAX (412) B26-5458
BOROUGH OF ELIZABETH DESIGH BY: DRAYN BY: OacHim AT
ALLEGHENY, COUNTY V.V0. F.IP. WSW
BATE AL SHEET
AS-BULT ELEVATION N A Ll LR AR 20
o ES - ELIZABETH BOROUGH MUNICIPAL AUTHORITY = s e s o




Appendix A-20-e.2

L
14'~0" TOP OF CONCRETE Page 96 of 3‘-9
BEHIND WEIR
CONC. GROUT
TO SLOPE 1'=0 12'-0" 1'-0 __j/_ .__.1,__
(TYP 3 PLACES) ’—';:FF'EUENT p SOmELBOW,
PRECAST
\ BAFFLE 1 \ * | ~2" stotreD SURE—LOK
N\ m QO WALL HOLE 10 LG. HDPE ADAPTER
" VARIES / WITH 4"x4"
° R gl T COVER PLATE SURE-LOK
S 10 ‘— i 17: HDPE ADAPTER
- o o INTERCEPTOR| y i 7 L.
N e R
-
l | 4 I i TEE
e e 9 - r
2 15" 15" i
30"@ i . 30"8 4 30"8 30"8
| o |NFLUEN i EFFLUENT ) . i & INFLUENT | I 4 EFFLUENT
| il _— R 4-9 x 12" x 1/4 —_— T -
© o H
b sl "‘ o
A A L
f'\l : ' ' SECTION B—B 2%
.? }
™ v ' g'—0"
f ! =
-CD| -O AT i 2= 7 15"# SURE—LOK
i S = -
PLAN 4 oy F477 PIPE
e A v airs 5
e PLUG (5]
. | —TOP OF ol
a BAFFLE
. 2 wal z
CAST—IN 4'x4'x6" RISER HATCH 3'x3' HEAVY DUTY PAINTED T EL. 735+ =
KEYED TO THE ROOF H—20 W/IMPACT 30% STEEL DOOR " 17—
: CAST IN'FLUSH S.S. HDWE.
a ' n
GRADE EL.748-39 74a.45“)1 3'-6" WEIR o
/ //// : : ] { t | TR T OPENING
—-J S |
- &
s 20"
4 4 e (APPROXIMATE LENGTH TO BE CUT FOR EXISTING SEWER TO INSERT ASSEMBLY)
-
i (I # > ,
" BAFFLE .
L L] i WALL
L/ REGULATOR EFFLUENT & » 2
14, CHAMBER CHAMBER * |
4
= [ 4 A s
- -
. PLATFORM OF e z T . i
CONSTRUCTION JOINT FIBERGLASS OR s s . 2 b
WITH CONSEAL 102 \ L__I ALUMINUM GRTG, | L d F]
BUTYL RESIN JOINT ) T EL. 736.75% = g 60 ELBOW
SEALS (DOUBLE ROW, [ OVERSIZE SPLIT HOLES : BAFFLE e o e = — X
aal ! 2 SECTION C-=C GROUT—SEAL WITH . PLATE ’ 4 //_
STONE BACKFILL L HYDRAULIC CEMENT \‘§"\
AROUND STRUCTURE |1 . ® n —— =)
71 Na ADJUSTABLE /
5 s o' . 7 ALUMINUM N U i
OVERSIZE SPLIT HOLES 4 s A\ . L owEiR-
GROUT—SEAL WITH ’r_._l ALUMINUM [ e e I__/- 7 P N
HYDRAULIC CEMENT a BAFFLE T SEE DETAIL ™ K N Nl a -
| QEJLJ?JSSLE PLATE THIS SHEET s ,
& WEIR EL 735+ /; p | s o
& " sve pves R | . = INFLUENT SEWER—"" | » - 2
5 5 7 | b INV, EL. 732.55 . i -
z 30% s o] | !
3 B PRRY % |
AN INFLUENT Wy i | . 8 . ¢ INV. s K
o <+ r B [ — 3078 = I : FIBERGLASS OR
5 g TPl EFFLUENT = I i ALUMINUM GRTG.
2 A o 3 \._, INV. 73105 | i
= INFLUENT SEWER 3 e =g =
g INV. EL 73286 / A
. - 4
g EL. 730.75+ \ i i
8 44  (BOTTOM(BAFFLE) CONNECT TO EXISTING j
5 / INY. EL.731.50 “NL SEWER AT BOTH ENDS DETAIL 1
2 : FIBERGLASS OR
g - /] . RERCEASSNOR INTERIM PIPE _ASSEMBLY (NOT USED)
) . EL. 73238
= 732.05 i ¥ .
=
H NOTE:
- .
% - _Z/ T T INV. EL. 72736 726.00 e o OUUSTAELE LM B INTERCEPTOR SEWER RELOCATION SENATE ENGINEERING COMPANY
z BASE UNIT 14'x8 7 = =t Oy 1 WEIR IS SET AT 3.75 : ENGINEERS — PLANNERS — SURVEYORS
@ W/BAFFLE WALL UP TO Al & : / v 4 ABOVE EFFLUENT ELEV. UPPER MILL ST REGULATOR CHAMBER UNIVERSITY OF PITTSBURGH
g 1/2 OF PIPE DIA. (UNIT = = = PLAN & SECTIONS APPLIED RESEARCH CENTER
< TO BE PLACED FIRST. 420 WILLIAM PI;-LOWEY'(ESS:ZUGRGSHJZSELA' 15238-1330
~ —
g 5Ep Plee SITUATE IN: ; FAX (412) B26—5458
2 B BOROUGH OF ELIZABETH - - -
* LRl 40 ALLEGHENY, COUNTY e e s
DATE: SEAE: SHEET
SECTION A—A PA. ONE CALL NO. 2120937 [ axrasum w e I T -
— = . ELIZABETH BOROUGH MUMICIPAL AUTHORITY 7o w16 o




Appendix A-20-e.2

Page 97 of 329

3,31/2015 10 52 21 AM

14'-0 TOP OF CONCRETE
BEHIND WEIR
CONC. GROUT
T0 SLOPE -0 12'-0" 1-0
(TYP 3 PLACES)—\ —‘—Q—_INFLUENT .IF
PRECAST PIPE g
BAFFLE m (‘Jl \ . 2" SLOTTED
o a
\ WALL—\ V" HOLE 10” LG,
] . VARES / WITH 47x4” SURE-LOK
\ \ - 4 _ COVER PLATE HDPE ADAPTER
By
. \() . o o] INTERCEPTO! 5 . = SN
& % H I_ N 1 o TEE
3-0 ; o { [ =
-
& 15" 15"
S ! i g ' a . \
o " f : ; : B 4 18" INFLUENT © :
9| e et | | | ""IM D ool o w-sx 12" x 178 o nen " "”" </ 1875 EFFLUENT
- ' i ! ] p = £
¥ } ' - y W
A | b I— Ll A | 6'~0" | j
& i : [ | 2'+ -
- e— =" 7
SECTION B-B
5 m (@)
i SR
J ROST RS 8% SURE-LOK
PLAN ;m F47% PIPE
_—— B
PLUG
CAST—IN 4'x4'x6" RISER HATCH 3'x3' HEAVY DUTY PAINTED =
KEYED TO THE ROOF H—20 W/IMPACT 30% STEEL DOOR ~
. CAST IN FLUSH S.S. HDWE. ——
GRADE EL. 75325 754.11 . N
A O™
LSS -
7 - - 20°-0
T 4 L A (APPROXIMATE LENGTH TO BE CUT FOR EXISTING SEWER TO INSERT ASSEMBLY)
1 X ELEV. 740.50 i
L " /—TOP C*-\
EE BAFFLE
| /17 REGULATOR EFFLUENT s P
WALL N PLAN FOR PIPE ASSEMBLY TO MAINTAIN CURRENT FLOW
L+ CHAMBER CHAMBER y i . ]
s DURING THE CONSTRUCTION OF THE REGULATOR STRUCTURE
by L 4
4
CONSTRUCTION JOINT i
WITH CONSEAL 102 R PLATFORM OF — 3-6" WEIR
BUTYL RESIN JOINT FIBERGLASS OR o OPENING
SEALS (DOUBLE ROW) el ALUMINUM GRTG. L1 < g
8] = 3 s g
il (I p | a
'l_ K s ly L ALUMINUM
s [E— BAFFLE s - BAFFLE 9
1 . WALL & b PLATE
STONE BACKFILL - 4 0° 1
AROUND smucmﬁv — o 4 d 4 ADJUSTABLE / .
- 4 S e ALUMINUM /A e
L [I— a ‘ . WEIR ' T |_—45" ELBOW
| TapusTABLE  ALUMINUM § ey | ) gl e PVC K><\) |1
| ALUMINUM BAFFLE  ————— . ¢ - B i A
[FYWEIR PLATE SEE DETAIL "1" . 5 - = k
THIS SHEET 4 . 4 . a =3 4
- e — I | \r’ .
’ = B il T L y
18"8 INFLUENT ' > Fo ™ _/ ¥ / l’[ 1 7
= [\ SECTION C—-C INV. EL. « 4
& " ; 738.75 o1 4
= o Ll 18" EFFLUENT A A M
' !\ 2 () mv. 73786 INV. EL. e
738.50 ) [
T 4 | 37.5 5 4
73701, L
4 - "
v [
INV. EL. 738.00 NOTE: \ D "
_ A a [ 4 THE ADJUSTABLE WERR IS SET ———ETAIL 1
INV. EL. 73566 738.86 @ q AT 3.5" ABOVE THE EFFLUENT

ELEVATION.

INTERIM PIPE _ASSEMBLY (NOT USED)

INV. EL. #3406 732,86

\DWG',_D348240 OWG,

N3443

"

H \5EN\P\0O

J'f
BASE UNIT 14'x8’

W/BAFFLE WALL UP TO

i 4 "

aa
// a4

1/2 OF PIPE DIA, (UNIT
TO BE PLACED FIRST
WITH THE TEMP

FIELD PLACED
LEAN CONCRETE

14°=0"

SECTION _A—A

PA. ONE CALL NO. 2120937

AS—BUILT ELEVATION

10/17
2002

AEVISONS

INTERCEPTOR SEWER RELOCATION
BAYARD ST REGULATOR CHAMBER
PLAN & SECTIONS

SITUATE IN:

SENATE ENGINEERING COMPANY
ENGINEERS — PLANNERS ~ SURVEYORS
UNIVERSITY OF PITTSBURGH
APPLIED RESEARCH CENTER
420 WILLIAM PITT WAY, PITTSBURGH, PA, 15238—1330
PHONE (412) B26-5454
FAX (412) '826-5458

BOROUGH OF ELIZABETH
ALLEGHENY, COUNTY

PREPARED FOR:

ELIZABETH BOROUGH MUNICIPAL AUTHORITY

DESGY BY: ORAWN BT GIECKED BY:
VYD FJP. WSi
o SCALE: SHEET
5/3/99 12 =10

JOF NUWBER DRAWING NUMHER 18 oF

3430108 0 3482 40




Appendix A-20-e.2
Page 98 of 329

Appendix C




Appendix A-20-e.2
Page 99 of 329

T
o ,a-"_ - /.*' I
MH#98 J HH8 ~ %
;f,)’;i%é TOP=740.60
o N INV=722.19 12" , P :
_ P 7 ] T y )i -
/‘}" MH#9 VAR A s : { p ;
MH#10 § mp=r3220 o\ A ann
TOP=732.68 / FLION=719.70  / L Wrig7 A A4-5.94F 48" RCP )
INV. N=719.19 15"} FL12'IN=722.04- (ASSUMED MIN. SLOPE) ~ \“s 10t A /} @892%
V. QUT=71765 15" f ALIO"0UT=719:56 VN v 12 (/ y ‘
L WIS/G0T fer ;o Mgz U
¢ \ T0P=737.27 RS
4 Y e i - " =
. OUTFALL 48°RCP W/NIPPLE o (N, o NV N=T2458 48
A INV=723.02 e T IV UT=724.57 48 |
rd @7 DIVERSION CHAMBETE #3. 2
s L TOP=739.56 _ -
B INV.=723.84 48" : i
DIVERSION CHAMBER #4 '
TOP=740.16 -
‘ NV, IN272362 48" 0
WP 411773 A \
» .l“ / ”
e ' \ " ABUTMENT / o
| MHES 2 N\ A P
e POLE / TOP=739.66 " $ I TEN \ \ ~ /
S WP f315074 FL48'IN=722.46 & ki NG
- FL48"0UT=722.29 \ = WD o
“ _W/ 5
MH#T (
TOP=735.33 ;
INV. IN=724.89 15" .
INV. 0UT=724.89 15" \ K
L |
W
TOP=737.26
V. 0UT=721.87 12"
SN X”rf 7 .
A\ l
LONG TERM CONTROL PLAN ENGINEERS — PLANNERS — SURVEYORS
| UNIVERSITY OF PITTSBURGH
GRAPHIC SCALE STUATE INe APPLIED RESEARCH CENTER
: ELIZABETH BOROUGH 420 WILLIAM PITT WAY, PITTSBURGH, PA. 15238
EE;;— R 1 ¥ ALLEGHENY COUNTY, PENNS PLRRE Aiic) Babeg o
, YLVANIA FAX (412) 826—5458
( IN FEET ) PREPARED FOR: RN e | semns 45, SHOWN
1 lnCh = 40 ft JOB NUMBER DRAWING NUMBER
ELIZABETH BOROUGH MUNICIPAL AUTHORITY - T — 1




Appendix A-20-e.2
Page 100 of 329

Appendix D




Appendix A-20-e.2
Page 101 of 329

Methods and Philosophy of Drnach Environmental’s
Approach to Open Channel Flow Monitoring

Accuracy of flow measurement or “the closeness of agreement between
measurement and the value of the measurand” is both a function of a flow meter’s
precision and the ability of the measurer to recognize, avoid, and correct for bias errors.
This process begins during the site investigation and monitor selection stages. Sites are
chosen based on their ability to provide a hydraulic environment that would introduce as
little bias error as possible. This is accomplished in part by avoiding highly turbulent
flows such as those immediately downstream of bends, weirs, drop-manholes, and
manholes with multiple feeds. Ideal velocities are preferred and are characterized by
those sites where velocities are high enough to prohibit grit and/or silt deposition, yet not
so high as to create irregular surface turbulence, which would prohibit accurate level
measurements. Once the proper site is agreed upon, it is critical that the diameter of the
meter installation site be measured as accurately as possible. This is a very important
part of the pre-installation procedure since this measurement will be used in the final flow
calculations and can be the source of a constant bias error if measured incorrectly or
assumed from sewer maps and prints. At this point it is necessary to prepare the flow
meter for installation.

At Drnach Environmental, we emphasize the need for attention to precision
during the pre-calibration and installation stages of every flow study. Prior to
installation, each flow meter is bench calibrated in a controlled flow channel to guarantee
that the calibrated depth and velocities are as accurate as possible. This includes
verifying meter flow readings with a 2” Parshall flume located on the controlled
calibration flow channel. Following initial depth calibration, submersible pressure
transducers are held in the calibration chamber for a minimum of three minutes to assure
that there is no sensor drift (sometimes observed in older sensors) prior to removal for
installation. Upon installation, a field measurement is taken and compared to actual
meter output. If the readings of the field measurement and actual output correspond, the
site is secured and left to be revisited within the week for service and a second field
measurement. Following the second site visit the first week’s head/velocity data is
applied to one of our computerized spreadsheets where total and free flow scattergraphs,
head/velocity hydrographs, and diurnal flow patterns are reviewed as part of our QA/QC
program.

Total and free flow scattergraphs are viewed as each has its own story to tell.
Tight and almost linear free flow head/velocity relationships are plotted and the R?value
is determined. Although we are aware that flow variations in open channel environments
are not truly linear, we have observed the tendency during free flow of many sites to
exhibit an apparent linear relationship between head and velocity readings prior to that
point where increasing friction, pipe capacity limitations, and downstream backwater
effects are observed. For this reason, free flow data is plotted along with the total flow
scattergraph. The total flow scattergraph is useful, as it will indicate not only sensor
stability (repeatability), but also hydraulic changes at different heads and velocities (i.e.,
low flow silting, surcharges, downstream obstacles, backwater effects, and temporary
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downstream bypasses). Diurnal flows are plotted in order to identify the norm and
provide for the identification of abnormal flows over the course of the study.

The review and analysis of data is dynamic and ongoing following weekly site
visits, measurements, and meter downloads. With the addition of precipitation data to the
previously mentioned practices and procedures, we believe that our QA/QC program
minimizes bias and precision errors and thus establishes the accuracy and quality of flow
measurement our clients have come to expect of us.
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Drnach Environmental, Inc.
Portable Flow Monitoring Protocol

A. Pre-Installation Investigation & Preparation:

Prior to installing any flow meter, Drnach Environmental (DE) staff will
visit the proposed meter site with the client and their engineer to determine
if the site’s hydraulic conditions are conducive for collecting accurate flow
data. What DE is looking for are sites that exhibit non-turbulent flows
(laminar flow) with adequate velocity to prohibit the deposition of grit or
silt. DE attempts to avoid sites where true head and velocity
measurements cannot be reproduced.

All information for the meter and sensor (i.e., serial number) is recorded
for tracking purposes on pre-calibration form Al.

The meter and sensor are cleaned and all desiccants are checked.

B. Bench Calibration:

Bench calibrations consist of entering information into the meter, such as:
all site and set-up information (i.e. study name, line size, meter interval
frequency, and real date and time). The sensor is zeroed and calibrated in
a controlled calibration line where flows are compared to those recorded
by a 2-inch Parshall flume located on that same line. The sensor is left in
the calibration line and the depth is checked a second time no sooner than
three minutes from the original calibration to confirm that there is no
sensor drift. All information is recorded on form Al.

The meter sensor is then connected to the appropriate size band and loaded
on the truck to be installed, typically within 24 hours.

C. Installation:

Upon identifying an “acceptable site”, DE installs the bench-calibrated
flow meter, preferably in the inlet line to the manhole. A site
measurement is then taken of the head at the meter sensor and compared
to the meter output in the field with a connected laptop computer. The
meter is mounted in the manhole, which is then closed until the next site
Visit.
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D. Site Visits:

DE field technicians conduct all first site visits within the first ten days of
installation. Data collected from these newly installed meters is reviewed
by DE staff and evaluated to determine if the site has the proper hydraulic
characteristics for obtaining good flow data. Of primary interest is the
initial scattergraph of head/velocity data and whether the site exhibits a
hydraulic “fingerprint” which can be used in conjunction with field
readings to access the meter’s ability to provide repeatable data throughout
the study period. Flow meters are inspected and interrogated at least once
per week and once every 14 days for meters in CSO’s. Site visit
information is recorded on DE field check sheets (field form A-2). Visits
may be required more often depending on storm events and site
characteristics (i.e., large amounts of grease, silting, or debris). After the
first week of installation, the meter is downloaded and the head, velocity,
and battery readings are recorded. An actual field measurement of the
flow is taken and compared to the meter output and recorded. This is a
critical Quality Control procedure and is conducted weekly as long as the
manhole is accessible. An acceptable reading is one that is + or — %" of
the actual flow depth. Weather conditions and site hydraulic conditions
will be noted if they are out of the ordinary. If no corrections,
calibrations, or replacements are required the site is secured and the raw
data is returned to the office. The data is then imported into one of DE’s
many report programs and evaluated for a number of parameters. First, is
the sensor getting adequate head and velocity readings to calculate flows
throughout the day? Secondly, is the scattergraph typical of a free flow
condition or some other condition that will lend itself to be measured? At
this point, the scattergraph is printed out and provided to the field
technician for use during subsequent field calibration checks. Assuming
the first week of data was adequate to produce a working scattergraph (no
surcharging) and the site can be metered (reproducible data was obtained),
the field technician will re-visit the site weekly to perform the following
tasks:

1. The meter is downloaded to the technician’s laptop computer.

2. The technician then takes a real time/current status reading and
records the head, velocity, and battery readings.

3. The sensor is cleaned and the actual flow depth is measured and
compared to the meter output. The real time head and velocity
readings are then plotted on the initial scatter graph in the field to
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determine if the flow meter’s sensor has experienced any drift
since its initial installation. If it has not, and the field measurement
matches the meter output (+ or — %”) then the meter is left to
collect data until the next site visit. This procedure will continue
on a weekly basis throughout the study period.

E. CSO Site Visits:

e In addition to the procedures described above, we realize CSO sites are
different from sanitary sewer sites and require special consideration when
attempting to monitor overflows. As part of our ongoing QA/QC program
for CSO’s, the following items are considered:

1. At each site visit chalking of the overflow is performed for the
purpose of identifying overflow events between visits. This is
required for the physical site inspection of the CSO.

2. Overflow data collected at each interrogation is appended to an
ongoing summary scattergraph report for the purpose of
identifying sensor drift over the course of the study.

The goal at Drnach Environmental is to install and manage the open channel flow meter
so as to provide flow data that is as accurate as the site conditions and meter permit. We
believe that we accomplish this goal through the diligent monitoring and review of data
collected at stated above.
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Elizabeth Site Summary

EB-94

EB-94 didn’t have much flow. Flow was intermittent, and the sensor would
regularly catch debris and need brushed. This meter was only in place for three months.

Grant @ Ivory 10 inch

This was the 10 inch inlet to the manhole at Grant @ Ivory. This was a low head
and high velocity site. This site and the 8 inch inlet were consolidated to one meter
installed in the outlet after May 2013.

Grant @ Ivory 8 inch

This was the 8 inch inlet to the manhole at Grant @ Ivory. This was a low flow
site. This site and the 10 inch inlet were consolidated to one meter installed in the outlet

after May 2013.

Grant @ Ivory Outlet

This is a low head and high velocity site. In June 2013, this meter replaced the
meters that had been installed in the inlets.

Center Ave

The flow at Center Ave typically did not have a very high velocity. The
submerged sensor would occasionally catch and hold debris and need to be brushed. This
site also had an ultrasonic level sensor. This line enters the manhole slightly higher than
the invert.

7% @ Kendle
7% @ Kendle typically had a low level. The line enters the manhole slightly

elevated, and flow dropped down into the invert. Velocity would pick up as flows
increased, helping this site to not often catch and hold debris.
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Ferry @ 9%

Ferry @ 9™ usually had a low level, sometimes being just a trickle of flow coming
through during the site visit. The submerged sensor would occasionally catch and hold
debris and need to be brushed. This site also had an ultrasonic level sensor.

Box 8

Box 8 was the overflow. This meter read well for the study.

12 inch into Box 8

12 inch to Box 8 was a site with low velocity. It would occasionally catch and
hold debris and need brushed.

42 inch into Box 8§

In November 2013, it was thought that this site was reading high. Upon closer
inspection and review of the field notes, we agreed that it was. We added a 10 foot
extension to the sensor and moved it further up the line to be sure that we were away
from any ponding. The data collected from the new sensor location confirmed that the
meter had been reading too high. Based on our measurements and field notes, we applied
a quarter inch level reduction to the previously collected data and recalculated the flows,
which seemed to bring everything back in line.

Boat Club

The meter at the boat club was impacted by line cleaning in September 2013. The
sensor had been pulled and reinstalled by the cleaning crew. There were also periods
where it caught and held debris. During this time, field measurements confirmed that it
was reading a half inch low. When cleaning in this area was completed on October 1
2013 we reinstalled and adjusted the meter to correct the low readings. A half inch
adjustment was made to the data collected during this period, and flows were
recalculated. This site was also subject to surcharging.

Cemetery @ Elks

The sensors at Cemetery @ Elks got blown out in the storm on July 10, 2013.
The sensor was reinstalled on July 19%, 2013. When flows really picked up at this site,
the water would spin around the manhole like a whirlpool before leaving the outlet.
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Cemetery Street

Cemetery Street had good flow conditions. It did surcharge a few times and
sometimes needed to be brushed.

Church Street

Church Street was a deep site. The inlet that was metered entered the manhole
higher than the invert, and the flow spilled in. The band was blown out in the storm on
July 10, 2013, and was reinstailed on July 19, 2013.

Chicago Ave

Chicago Ave was a low flow site with low velocity. Debris usually did not
accumulate, but would occasionally interfere with velocity readings.

Box 3

The Box 3 site was installed in the outfall line below the diversion chamber of
Box 3. Water would make its way into the line during wet weather, either from seeping
up through the bottom of the pipe or from the stream backing up. This condition
sometimes caused the meter to see more flow than what was overflowing the weir.

Flow into Box 3

The Box 3 Flow site was initially installed in the manhole just before a series of
turns in the line, and it was full of debris. We were unable to locate an upstream
manhole, so we installed the meter and attempted to clear the debris from the sensor area.
The debris kept filling in, so we stopped metering the location. The upstream manhole
was located and uncovered by Elizabeth, and the meter was moved there on July 19,
2013. During line cleaning in October 2013, the cleaning crew removed the sensor.
When they reinstalled it, they put it in the wrong line. During our next site visit, we
reinstalled it in the correct location.
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Long Term Control Plan

Alternative P1-A
Primary Treatment at CSO 8, WWTP Flow EQ

Summary
Primary Treatment Facility S 3,036,375
CSO 8, 7, 6, & 5 Electrical Building S 590,000
CSO 5 Pump Station S 436,810
CS0 6 Pump Station S 621,220
CSO 7 Pump Station S 463,110
Forcemain S 357,125
EBMA Pump Station S 5,680,195
Disinfection Tank S 2,192,990
Flow Equalization Tank S 1,485,000
Sub-Total S 14,862,825
15% Engineering, Legal, Property Acquisition S 2,229,424
Contingency |15% $ 2,563,837
Total |$ 19,660,000
Primary Treatment Facility
Item Quantity |Unit Unit Price Total Price
Reinforced Concrete 550 cY S 1,000 | $ 550,000
Stone 175 cYy S 50|S 8,750
Excavation 2900 cY S 5015$ 145,000
Sheet Pile 8075 SF S 851S 686,375
Storm King Unit 1 LS S 1,500,000 | $ 1,500,000
30" PVC Conduit 90 LF S 300 | S 27,000
36" PVC Conduit 20 LF S 350 | $ 7,000
42" PVC Conduit 65 LF S 400 | $ 26,000
16" DIP and Fittings 45 LF S 250 | $ 11,250
Property Acquisition 1 LS S 15,000 | § 15,000
Dewatering 1 LS S 10,000 | S 10,000
6' Manhole 2 EA S 15,000 | § 30,000
Electrical Connection 1 LS S 20,000 | $ 20,000
Total | $ 3,036,375
CSO 8, 7, 6, & 5 Electrical Building

Item Quantity |Unit ~ [unit Price Total Price
Generator (150 Kw) w/ Transfer Switch 1 LS S 200,000 | 200,000
Generator Building (25 ft X 25 ft) 1 LS S 250,000 | $ 250,000
Transformer 1 LS S 10,000 | § 10,000
RTU 1 LS S 30,000 | $ 30,000
Electrical Connection to Pump Stations 1 LS S 100,000 | § 100,000
Total | $ 590,000
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Alternative P1-A
Primary Treatment at CSO 8, WWTP Flow EQ

CSO 5 Pump Station
Item Quantity |Unit Unit:Price Total Price
Submersible Pump, 1451 gpm @ 63 ft. 2 EA S 42,600 | S 85,200
Reinforced Concrete 61 cY S 1,000 | S 61,000
Stone 100 (04 S 50| S 5,000
Excavation 205 cy S 30| 6,150
Sheet Pile 2076 SF S 85|55 176,460
Dewatering 1 LS S 10,000 | S 10,000
Access Hatch 1 LS S 3,000 | § 3,000
Ladder 1 LS S 5,000 | S 5,000
10" Discharge Piping and Fitfings 1 EA S 20,000 | § 20,000
Hoist 1 LS S 10,000 | $ 10,000
Valve Vault 1 LS S 15,000 | $ 15,000
Electrical Connection 1 LS S 10,000 | 10,000
RTU 1 LS S 30,000 | S 30,000
Total IE 436,810
CSO 6 Pump Station
ltem Quantity |Unit Unit Price: Total Price
Submersible Pump,3,625 gpm @ 50 ft. 2 EA S 63,000 | S 126,000
Reinforced Concrete 113 cY S 1,000 | $ 113,000
Stone 170 cY S 50| 8,500
Excavation 421 cY S 30|S 12,630
Sheet Pile 3154 SF S 85 (S 268,090
Dewatering 1 LS S 10,000 | § 10,000
Access Hatch 1 LS S 3,000 | S 3,000
Ladder 1 LS S 5,000 | $ 5,000
16" Discharge Piping and Fittings 1 LS S 30,000 | S 30,000
Hoist 1 LS S 10,000 | $ 10,000
Valve Vault 1 LS S 15,000 | § 15,000
Electrical Connection 1 LS S 10,000 | $ 10,000
RTU 1 LS S 10,000 | S 10,000
Total | $ 621,220
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Long Term Control Plan
Alternative P1-A

Primary Treatment at CSO 8, WWTP Flow EQ
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CSO 7 Pump Station

Item : Quantity |Unit Unit Price Total Price

Submersible Pump,1,917 gpm @ 29 ft. 2 EA S 38,000 | $ 76,000
Reinforced Concrete 71 cY S 1,000 | 71,000
Stone 118 CY S 50| S 5,900
Excavation 243 cY S 301|S 7,290
Sheet Pile 2352 SF S 8|S 199,920
Dewatering 1 LS S 10,000 | S 10,000
Access Hatch 1 LS S 3,000 | $ 3,000
Ladder 1 LS S 5,000 | S 5,000
12" Discharge Piping and Fittings 1 LS S 20,000 | $ 20,000
Valve Vault 1 LS S 15,000 | $ 15,000
Hoist 1 LS S 10,000 | S 10,000
Electrical Connection 1 LS S 10,000 | S 10,000
RTU 1 LS S 30,000 | § 30,000
Total | 463,110

Forcemain

Item Quantity |Unit Unit Price Total Price

8 Inch Forcemain 300 LF S 55(S 16,500
20 Inch Forcemain 500 LF S 150 | § 75,000
24 Inch Forcemain 775 LF S 175 | S 135,625
Valve Boxes 3 EA S 10,000 | S 30,000
Paving and Restoration 1 LS S 100,000 | S 100,000
Total | $ 357,125
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Long Term Control Plan Page 184 of 329

Alternative P1-A
Primary Treatment at CSO 8, WWTP Flow EQ

EBMA Pump Station

ftem Quantity Unit " Unit Price - Total Price:
Mechanical Bar Screen (1'-3") 1 EA S 286,000 | S 286,000
Mechanical Bar Screen (2') 1 EA S 288,000 | S 288,000
Bar Rack 1 EA S 5,000 | S 5,000
Grit Chamber (7' Dia) 1 EA S 195,000 | 195,000
Grit Chamber (10' Dia) 1 EA S 220,000 | § 220,000
Conveyor/Dumpster 1 EA S 20,000 | S 20,000
Slide and Sluice Gates 1 LS S 50,000 | $§ 50,000
Dry Weather Raw Sewage Pumps 2 EA S 16,000 | S 32,000
Piping 1 LS S 120,000 | $ 120,000
Sump Pumps 2 EA S 9,000 | S 18,000
HVAC 1 LS S 100,000 | $§ 100,000
Electrical 1 LS S 450,000 | $ 450,000
Controls/SCADA 1 LS S 115,000 | $ 115,000
Property Acquisition 1 LS S 50,000.00 | S 50,000
Excavation 21568 cy S 3018 647,040
Stone Fill 9183 cY S 25| S 229,575
Site Grading 8000 cYy S 10| S 80,000
Excess Excavation Disposal 9183 cY S 105 91,830
Pavement 1 LS S 50,000 | $ 50,000
Utilities 1 LS S 15,000 | § 15,000
Process Water 600 LF S 40| S 24,000
Plumbing 1 LS S 30,000 | § 30,000
Sheet Piling 9750 SF S 85| S 828,750
Top Level Structure 3000 SF S 120 | S 360,000
Concrete Below Grade 925 cY S 1,000 | S 925,000
Yard Piping (Gravity Sewer and Manholes) 1 LS S 185,000 | § 185,000
Stream Crossing 1 LS S 90,000 | $ 90,000
Rock Anchors 1 LS S 100,000 | $ 100,000
Dewatering 1 LS S 50,000 | § 50,000
Bypass Pumping 1 LS S 20,000 | $ 20,000
Forcemain Tie in 1 LS S 5,000 | $ 5,000
Total | $ 5,680,195
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Alternative P1-A
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Primary Treatment at CSO 8, WWTP Flow EQ

Disinfection Tank

Item Quantity Unit: |-+ Unit Price Total Price
Concrete 660 cy S 1,000 | 660,000
Stone 1,833 CcY S 305 54,990
Sheet Piling 9,600 SF S 85|S 816,000
Excavation 3,600 cY S 50|S 180,000
Sodium Hypochlorite Building (20' x 20') i LS S 100,000 | $ 100,000
Sodium Bisulfite Building (20' x 20") 1 LS S 100,000 | $ 100,000
Sodium Hypochlorite Pump Skid (48 gph) 1 LS S 12,000 | S 12,000
Sodium Bisulfite Pump Skid (13 gph) 1 LS S 10,000 | S 10,000
Effluent Pump (3,880 gpm @ 15 ft) 2 EA s 50,000 | $ 100,000
Discharge Piping/Outfall 1 LS S 100,000 | S 100,000
RTU 1 LS S 30,000 | S 30,000
Electrical Connection 1 LS S 30,000 | S 30,000
Total [$ 2,192,990
Flow Equalization Tank
Item Quantity Unit: Unit Price - Total Price °
Flow Equalization Tanks 1 LS S 1,000,000 | S 1,000,000
Aeration Diffusers 1 LS S 80,000 | $ 80,000
Blowers 1 LS S 100,000 | S 100,000
Blower Building 1 LS S 120,000 | S 120,000
Aeration Piping 1 LS S 20,000 | S 20,000
Valve Pit 1 EA S 15,000 | S 15,000
Electrical Connection 1 LS S 50,000 | S 50,000
Piping and Valves 1 LS S 100,000 | 100,000
Total [s 1,485,000
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Alternative P1-B
Primary Treatment at CSO 8, WWTP Expansion

_ Summary
Primary Treatment Facility S 2,943,375
CSO 8, 7, 6, & 5 Electrical Building S 590,000
CSO 5 Pump Station S 436,810
CSO 6 Pump Station S 621,220
CSO 7 Pump Station S 463,110
Forcemain S 357,125
EBMA Pump Station $ 5,676,195
Disinfection Tank S 2,191,640
WWTP Expansion S 3,594,900
Sub-Total S 16,874,375
15% Engineering, Legal, Property Acquisition $ 2,531,156
Contingency 15% S 2,910,830
Total | $ 22,320,000
Primary Treatment Facility
Item Quantity [Unit Unit Price Total Price
Reinforced Concrete 550 CY S 1,000 | $ 550,000
Stone 175 CcY S 50| S 8,750
Excavation 2900 cY S 30 (S 87,000
Sheet Pile 8075 SF S 85| S 686,375
Storm King Unit 1 LS $ 1,500,000 | $ 1,500,000
30" PVC Conduit 90 LF S 100 | S 9,000
36" PVC Conduit 20 LF S 150 | § 3,000
42" PVC Conduit 65 LF S 200 | S 13,000
16" DIP and Fittings 45 LF S 250 | S 11,250
Property Acquisition 1 LS S 15,000 | § 15,000
Dewatering 1 LS S 10,000 | § 10,000
6' Manhole 2 EA S 15,000 | $ 30,000
Electrical Connection 1 LS S 20,000 | S 20,000
Total | $ 2,943,375
CSO 8, 7, 6, & 5 Electrical Building
item Quantity |Unit Unit Price Total Price
Generator (150 Kw) w/ Transfer Switch 1 LS $ 200,000 |S 200,000
Generator Building (25 ft X 25 ft) 1 LS $ 250,000 |$ 250,000
Transformer 1 LS S 10,000 | S 10,000
Electrical Connection to Pump Stations 1 LS S 100,000 | S 100,000
RTU 1 LS S 30,000 | S 30,000
Total | s 590,000
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Alternative P1-B

Primary Treatment at CSO 8, WWTP Expansion
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CSO 5 Pump Station

ltem Quantity |Unit Unit Price Total Price
Submersible Pump, 1451 gpm @ 63 ft. 2 EA S 42,600 | § 85,200
Reinforced Concrete 61 cY S 1,000 | $ 61,000
Stone 100 (' S 50|$ 5,000
Excavation 205 cY S 30|S 6,150
Sheet Pile 2076 SF S 851§ 176,460
Dewatering 1 LS S 10,000 | § 10,000
Access Hatch 1 LS S 30005 3,000
Ladder 1 LS S 5,000 | S 5,000
10" Discharge Piping and Fittings 1 LS S 20,000 | § 20,000
Hoist 1 LS S 10,000 | § 10,000
Valve Vault 1 LS S 15,000 | S 15,000
Electrical Connection 1 LS S 10,000 | § 10,000
RTU 1 LS S 30,000 | S 30,000
Total | $ 436,810
CSO 6 Pump Station
Item. Quantity |Unit Unit.Price Total Price
Submersible Pump,3,625 gpm @ 50 ft. 2 EA S 63,000 | S 126,000
Reinforced Concrete 113 cY S 1,000 | S 113,000
Stone 170 cY S 50(8S 8,500
Excavation 421 cY S 308 12,630
Sheet Pile 3154 SF 5 85|$ 268,090
Dewatering 1 LS S 10,000 | $ 10,000
Access Hatch 1 LS S 3,0001S 3,000
Ladder 1 LS S 5,000 | S 5,000
16" Discharge Piping and Fittings 1 LS S 30,000 | $ 30,000
Hoist 1 LS S 10,000 | S 10,000
Valve Vault 1 LS S 15,000 | § 15,000
Electrical Connection 1 LS S 10,000 | S 10,000
RTU 1 LS S 10,000 | S 10,000
Total [$ 621,220
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CSO 7 Pump Station

ltem Quantity |Unit Unit Price Total Price

Submersible Pump,1,917 gpm @ 29 ft. 2 EA S 38,000 | $ 76,000
Reinforced Concrete 71 cY S 1,000 | S 71,000
Stone 118 Ccy S 508 5,900
Excavation 243 cY S 30|S 7,290
Sheet Pile 2352 SF S 85|5S 199,920
Dewatering 1 LS S 10,000 | S 10,000
Access Hatch 1 LS S 3,000 | S 3,000
Ladder 1 LS S 5,000 | S 5,000
12" Discharge Piping and Fittings 1 LS 5 20,000 | $ 20,000
Hoist 1 LS S 10,000 | S 10,000
Valve Vault 1 LS S 15,000 | S 15,000
Electrical Connection 1 LS S 10,000 | S 10,000
RTU 1 LS 5 30,000 | $ 30,000
Total | $ 463,110

Forcemain

item Quantity [Unit Unit Price-  |Total Price

8 Inch Forcemain 300 LF S 55|S 16,500
20 Inch Forcemain 500 LF S 150 | S 75,000
24 Inch Forcemain 775 LF S 175 (S 135,625
Valve Boxes 3 EA S 10,000 | S 30,000
Paving and Restoration 1 LS S 100,000 | S 100,000
Total [$ 357,125
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Long Term Control Plan
Alternative P1-B

Primary Treatment at CSO 8, WWTP Expansion

EBMA Pump Station

Item : Quanitity Unit Unit Price- | = Total Price.
Mechanical Bar Screen (1'-3") 1 EA S 286,000 S 286,000
Mechanical Bar Screen (2') 1 EA S 288,000 |S 288,000
Bar Rack 1 EA S 5,000 | $§ 5,000
Grit Chamber (7' Dia) 1 EA S 195,000 | $ 195,000
Grit Chamber (10' Dia) 1 EA $ 220,000 |$ 220,000
Conveyor/Dumpster 1 EA S 20,000 | S 20,000
Slide and Sluice Gates 1 LS S 50,000 | $ 50,000
Dry Weather Raw Sewage Pumps 2 EA S 16,000 | § 32,000
Piping 1 LS S 120,000 | S 120,000
Sump Pumps 2 EA S 9,000 | 18,000
HVAC 1 LS S 100,000 | $ 100,000
Electrical 1 LS S 450,000 | $ 450,000
Controls/SCADA 1 LS S 115,000 | S 115,000
Property Acquisition 1 LS S 50,000.00 | S 50,000
Excavation 21568 CcYy S 30|85 647,040
Stone Fill 9183 Ccy ) 25| S 229,575
Site Grading 8000 CcY S 101]S 80,000
Excess Excavation Disposal 9183 cY S 10]S 91,830
Pavement 1 LS S 50,000 | S 50,000
Utilities 1 LS S 15,000 | § 15,000
Process Water 600 LF S 40| S 24,000
Plumbing 1 LS S 30,000 | S 30,000
Sheet Piling 9750 SF S 855§ 828,750
Top Level Structure 3000 SF S 120 | S 360,000
Concrete Below Grade 921 cY S 1,000 | S 921,000
Yard Piping (Gravity Sewer and Manholes) 1 LS S 185,000 S 185,000
Stream Crossing 1 LS S 90,000 | $ 90,000
Rock Anchors 1 LS S 100,000 |$ 100,000
Dewatering 1 LS S 50,000 | § 50,000
Bypass Pumping 1 LS S 20,000 | S 20,000
Forcemain Tie in 1 LS S 5,000 | § 5,000

Total

[$ 5,676,195
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Long Term Control Plan
Alternative P1-B

Primary Treatment at CSO 8, WWTP Expansion

Disinfection Tank

ltem Quantity |  Unit Unit Price Total Price .
Concrete 659 cY S 1,000 | S 659,000
Stone 1,833 CcY S 30(S 54,990
Sheet Piling 9,600 SF S 85| 816,000
Excavation 3,593 CcY S 50| 179,650
Sodium Hypochlorite Building (20" x 20') 1 LS $ 100,000 |S$ 100,000
Sodium Bisulfite Building (20' x 20') 1 LS S 100,000 | S 100,000
Sodium Hypochlorite Pump Skid (48 gph) 1 LS S 12,000 | S 12,000
Sodium Bisulfite Pump Skid {13 gph) 1 LS S 10,000 | S 10,000
Effluent Pump (3,880 gpm @ 15 ft) 2 EA S 50,000 | S 100,000
Discharge Piping/Outfall 1 LS S 100,000 |S 100,000
Electrical Connection 1 LS S 30,000 | S 30,000
RTU 1 LS S 30,000 | 30,000
Total [ $ 2,191,640
WWTP Expansion
Item Quantity|  Unit Unit Price | Total Price
SBR Equipment 1 LS S 850,000 | § 850,000
Excavation 12380 CYy S 30|58 371,400
Stone 450 cY S 30| S 13,500
Reinforced Concrete 765 Cy S 1,000 | § 765,000
Chlorine Tank and Building Demo 1 LS S 100,000 | S 100,000
Overhead Electric Utility Relocation 1 LS $ 200,000 |S 200,000
Aeration Tank to Sludge Digestion Conversion 1 LS S 20,000 | S 20,000
Siudge Handling Building 1 LS S 200,000 S 200,000
UV Disinfection Facilities 1 EA S 350,000 | S 350,000
Electrical Work 1 LS S 100,000 | § 100,000
SCADA 1 LS S 100,000 | S 100,000
Yard Piping 1 LS S 200,000 | § 200,000
Pavement 1 LS S 75,000 | S 75,000
Garage 1 LS S 250,000 | § 250,000
Total [ $ 3,594,900
DRAFT
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Elizabeth Borough Municipal Authority Appendix A-20-e.2
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Long Term Control Plan

Alternative P2-A
Primary Treatment at EBMA Pump Station, WWTP Flow EQ

Summary
CSO 5 Pump Station S 729,540
CSO 8 Pump Station S 730,330
Gravity Sewer S 652,000
CSO 8 and 5 Electrical Building S 690,000
Forcemain S 478,750
EBMA Pump Station S 6,193,005
Disinfection Tank S 4,941,575
Flow Equlization Tank S 1,476,400
Sub-Total S 15,891,600
15% Engineering, Legal, Property Acquisition S 2,383,740
Contingency [15% $ 2,741,301.00
Total | s 21,020,000
CSO 5 Pump Station
item Quantity |Unit Unit Price Total Price. .
Submersible Pump (5,100 gpm @ 55 ft) 2 EA S 77,000 | S 154,000
Reinforced Concrete 126 cY S 1,000 | S 126,000
Stone 239 cY S 50|S 11,950
Excavation 545 cYy S 305 16,350
Sheet Pile 3744 SF S 8518 318,240
Dewatering 1 LS S 10,000 | S 10,000
Access Hatch 1 LS S 3,000 | $ 3,000
Ladder 1 LS S 5,000 | S 5,000
10" Discharge Pipe and Fittings 1 LS S 20,000 | $ 20,000
Hoist 1 LS S 10,000 | $ 10,000
Valve Vault 1 LS S 15,000 | S 15,000
Electrical Connection 1 LS S 10,000 | S 10,000
RTU 1 LS S 30,000 | S 30,000
Total | [ $ 729,540
DRAFT

l1of4



Elizabeth Borough Municipal Authority Appendix A-20-e.2

Long Term Control Plan Page 192 of 329
Alternative P2-A
Primary Treatment at EBMA Pump Station, WWTP Flow EQ

CSO 8 Pump Station

ltem Quantity |Unit . Unit Price Total Price

Submersible Pump (5,500 gpm @ 50 ft) 2 EA S 82,000 | S 164,000
Reinforced Concrete 121 cY S 1,000 | § 121,000
Stone 230 CY 5 50 | $ 11,500
Excavation 517 cy S 30(S 15,510
Sheet Pile 3592 SF S 85|6S 305,320
Dewatering 1 LS S 10,000 | $ 10,000
Access Hatch 1 LS S 3,000 S 3,000
Ladder 1 LS S 5,000 | § 5,000
16" DIP and Fittings 1 LS S 30,000 | S 30,000
Hoist 1 LS S 10,000 | § 10,000
Valve Vault 1 LS S 15,000 | § 15,000
Electrical Connection 1 LS S 10,000 | $ 10,000
RTU 1 LS S 30,000 | S 30,000
Total | IE 730,330

Gravity Sewer

Item Quantity |Unit: Unit Price . - _|Total Price

18 in. Gravity, 17 ft. Deep 270 LF S 200 | S 54,000
21 in. Gravity, 25. ft Deep 470 LF S 400 | S 188,000
Manholes 8 EA S 20,000 | § 160,000
Yard Restoration 1 LS S 100,000 | S 100,000
Street Restoration 1 LS S 150,000 | § 150,000
Total | | | | $ 652,000

CSO 8, 5 Electrical Building

item Quantity |Unit Unit Price Total Price’

Generator (250 Kw) w/ Transfer Switch 1 LS S 300,000 | S 300,000
Generator Building (25 ft X 25 ft) 1 LS S 250,000 | $ 250,000
Transformer 1 LS S 10,000 | $ 10,000
RTU 1 LS S 30,000 | S 30,000
Electrical Connection to Pump Stations 1 LS S 100,000 | S 100,000
Total | $ 690,000

Forcemain

Item. Quantity |Unit Unit Price ~. |Total Price

24 Inch Forcemain 700 LF S 175 | S 122,500
16 inch Forcemain 1890 LF S 125 ]S 236,250
Valve Boxes 2 EA S 10,000 | S 20,000
Paving and Restoration 1 LS S 100,000 | $ 100,000
Total [$ 478,750
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Primary Treatment at EBMA Pump Station, WWTP Flow EQ

EBMA Pump Station
Item Quantity Unit ~ Unit Price Total Price
Mechanical Bar Screen (1'-3") 1 EA S 286,000 | S 286,000
Mechanical Bar Screen (4') 1 EA S 335,000 | $ 335,000
Bar Rack 1 EA S 5,000 | § 5,000
Grit Chamber (7' Dia) 1 EA S 195,000 | $ 195,000
Grit Chamber (16' Dia) 1 EA S 250,000 | $ 250,000
Conveyor/Dumpster 1 EA S 20,000 | § 20,000
Slide and Sluice Gates 1 LS S 50,000 | $ 50,000
Dry Weather Raw Sewage Pumps 2 EA S 16,000 | § 32,000
Piping 1 LS S 120,000 | $ 120,000
Sump Pumps 2 EA S 9,000 | § 18,000
HVAC 1 LS S 100,000 | S 100,000
Electrical 1 LS S 450,000 | S 450,000
Controls/SCADA 1 LS S 115,000 | $ 115,000
Property Acquisition 1 LS S 50,000.00 | $ 50,000
Excavation 24485 cYy S 30| 734,550
Stone Fill 10324 cYy S 2515 258,100
Site Grading 8000 Ccy S 10|58 80,000
Excess Excavation Disposal 10324 cy S 10| 103,240
Pavement 1 LS S 50,000 | $ 50,000
Utilities 1 LS S 15,000 | S 15,000
Process Water 600 LF S 401 S 24,000
Plumbing 1 LS S 30,000 | $ 30,000
Sheet Piling 10719 SF S 851§ 911,115
Top Level Structure 4275 SF S 120 | § 513,000
Concrete Below Grade 998 cY S 1,000 | § 998,000
Yard Piping {Gravity Sewer and Manholes) 1 LS S 185,000 | $ 185,000
Stream Crossing 1 LS S 90,000 | § 90,000
Rock Anchors 1 LS S 100,000 | § 100,000
Dewatering 1 LS S 50,000 | § 50,000
Bypass Pumping 1 LS S 20,000 | § 20,000
Forcemain Tie in 1 LS S 5,000 | $ 5,000
Total [$ 6,193,005
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Disinfection Tank

Iltem Quiantity Unit Unit Price Total Price
Concrete 1551 CcY S 1,000 | S 1,551,000
Stone 5,753 cY S 25| S 143,825
Sheet Piling 24,400 SF S 85| S 2,074,000
Excavation 11,815 cY S 50 (s 590,750
Sodium Hypochlorite Building (20' x 20") 1 LS S 100,000 | $ 100,000
Sodium Bisulfite Building (20" x 20') 1 LS S 100,000 | 100,000
Sodium Hypochlorite Pump Skid (180 gph) 1 LS S 20,000 | S 20,000
Sodium Bisulfite Pump Skid (49 gph) 1 LS S 12,000 | $ 12,000
Effluent Pump (14,465 gpm @ 16 ft) 2 EA S 60,000 | $ 120,000
Discharge Piping/Outfall 1 LS S 100,000 | $ 100,000
Electrical Connection 1 LS S 100,000 | S 100,000
RTU 1 LS S 30,000 | $ 30,000
Total |$ 4,941,575
Flow Equalization Tank
Iitem Quantity Unit Unit Price TotalPrice
Flow Equalization Tank 1 LS S 1,000,000 | S 1,000,000
Aeration Diffusers 1 LS S 80,000 | S 80,000
Blowers 1 LS S 96,400 | $ 96,400
Blower Building 1 LS S 120,000 | $ 120,000
Aeration Piping 1 LS S 15,000 | § 15,000
Valve Pit 1 EA S 15,000 | S 15,000
Piping and Valves 1 LS S 80,000 | $ 80,000
Pumps (Tank Emptying) 1 LS S 20,000 | § 20,000
Electrical Connection 1 LS S 50,000 | $ 50,000
Total [$ 1,476,400
DRAFT
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Long Term Control Plan
Alternative P2-B

Primary Treatment at EBMA Pump Station, WWTP Expansion

Summary
CSO 5 Pump Station S 724,240
CSO 8 Pump Station S 730,330
Gravity Sewer S 652,000
CSO 8 and 5 Electrical Building S 690,000
Forcemain S 478,750
EBMA Pump Station S 6,193,005
Disinfection Tank S 4,871,575
WWTP Expansion S 3,594,900
Sub-Total S 17,934,800
15% Engineering, Legal, Property Acquisition S 2,690,220
Contingency [15% $ 3,093,753
Total | $ 23,720,000
CSO 5 Pump Station
item Quantity |Unit Unit Price Total Price
Submersible Pump {5,100 gpm @ 55 ft) 2 EA S 77,000 | S 154,000
Reinforced Concrete 126 cy S 1,000 | $ 126,000
Stone 239 cYy S 50|S 11,950
Excavation 545 cY S 30(S 16,350
Sheet Pile 3744 SF S 8515 318,240
Dewatering 1 LS S 10,000 | S 10,000
Access Hatch 1 LS S 1,500 | S 1,500
Ladder 1 LS S 1,200 | 1,200
10" Discharge Pipe and Fittings 1 LS S 20,000 | S 20,000
Hoist 1 LS S 10,000 | S 10,000
Valve Vault 1 LS S 15,000 | S 15,000
Electrical Connection 1 LS S 10,000 | S 10,000
RTU 1 LS S 30,000 | S 30,000
Total IE 724,240
DRAFT
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Long Term Control Plan Page 196 of 329

Alternative P2-B
Primary Treatment at EBMA Pump Station, WWTP Expansion

CSO 8 Pump Station
Item Quantity. |Unit Unit Price. Total Price:
Submersible Pump (5,500 gpm @ 50 ft) 2 EA S 82,000 | § 164,000
Reinforced Concrete 121 cy S 1,000 | 121,000
Stone 230 cY S 50|65 11,500
Excavation 517 cY S 301|S 15,510
Sheet Pile 3592 SF S 8515 305,320
Dewatering 1 LS S 10,000 | § 10,000
Access Hatch 1 LS S 3,000 | S 3,000
Ladder 1 LS S 5,000 | S 5,000
16" DIP and Fittings 1 LS S 30,000 | S 30,000
Hoist 1 LS S 10,000 | S 10,000
Valve Vault 1 LS S 15,000 | § 15,000
Electrical Connection 1 LS S 10,000 | § 10,000
SCADA Connection 1 LS S 30,000 | S 30,000
Total | $ 730,330
Gravity Sewer
ltem Quantity |Unit Unit Price Total Price
18 in. Gravity, 17 ft. Deep 270 LF S 200 | S 54,000
21 in. Gravity, 25. ft Deep 470 LF S 400 | S 188,000
Manholes 8 EA S 20,000 | $ 160,000
Yard Restoration 1 LS S 100,000 | 100,000
Street Restoration 1 LS S 150,000 | $ 150,000
Total | $ 652,000
CSO 8 & 5 Electrical Building
Item Quantity [Unit Unit Price Total Price
Generator (250 Kw) w/ Transfer Switch 1 LS S 300,000 | S 300,000
Generator Building (25 ft X 25 ft) 1 LS $ 250,000 | $ 250,000
Transformer 1 LS S 10,000 | $ 10,000
Electrical Connection to Pump Stations 1 LS S 100,000 | $ 100,000
RTU 1 LS S 30,000 | S 30,000
Total IE 690,000
Forcemain
Item Quantity [Unit - Unit Price Total Price -
24 Inch Forcemain 700 LF S 175 | $ 122,500
16 Inch Forcemain 1890 LF S 125 | S 236,250
Valve Boxes 2 EA S 10,000 | S 20,000
Paving and Restoration 1 LS S 100,000 | S 100,000
Total IE 478,750

DRAFT




Elizabeth Borough Municipal Authority Apnendix A-20-e.2
Long Term Control Plan

Alternative P2-B
Primary Treatment at EBMA Pump Station, WWTP Expansion

EBMA Pump Station
ttem Quantity Unit: Unit Price . Total Price
Mechanical Bar Screen (1'-3") 1 EA S 286,000 | § 286,000
Mechanical Bar Screen (4') 1 EA S 335,000 (S5 335,000
Bar Rack 1 EA S 5,000 | § 5,000
Grit Chamber (7' Dia) 1 EA $ 195,000 | S 195,000
Grit Chamber (16' Dia) 1 EA S 250,000 | S 250,000
Conveyor/Dumpster 1 EA S 20,000 | S 20,000
Slide and Sluice Gates 1 LS S 50,000 | S 50,000
Dry Weather Raw Sewage Pumps 2 EA S 16,000 | 5 32,000
Piping 1 LS S 120,000 | S 120,000
Sump Pumps 2 EA S 9,000 | § 18,000
HVAC 1 LS S 100,000 | § 100,000
Electrical 1 LS S 450,000 | $ 450,000
Controls 1 LS S 115,000 | § 115,000
Property Acquisition 1 LS $ 50,000.00 | S 50,000
Excavation 24485 cY S 30(S 734,550
Stone Fill 10324 CcYy S 25 (s 258,100
Site Grading 8000 CcY S 1015 80,000
Excess Excavation Disposal 10324 cYy S 10| S 103,240
Pavement 1 LS S 50,000 | S 50,000
Utilities 1 LS S 15,000 | $ 15,000
Process Water 600 LF S 20| S 24,000
Plumbing 1 LS S 30,000 | $ 30,000
Sheet Piling 10719 SF S 855 911,115
Top Level Structure 4275 SF S 120 | $ 513,000
Concrete Below Grade 998 cy S 1,000 | § 998,000
Yard Piping (Gravity Sewer and Manholes) 1 LS $ 185,000 | S 185,000
Stream Crossing 1 LS S 90,000 | S 90,000
Rock Anchors 1 LS $ 100,000 | S 100,000
Dewatering 1 LS S 50,000 | $ 50,000
Bypass Pumping 1 LS S 20,000 | § 20,000
Forcemain Tie in 1 LS S 5,000 | S 5,000
Total [$ 6,193,005
DRAFT
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Elizabeth Borough Municipal Authority Appendix A-20-e.2
Long Term Control Plan

Alternative P2-B

Primary Treatment at EBMA Pump Station, WWTP Expansion

Disinfection Tank
ltem: - Quantity’ Unit Unit Price Total Price
Concrete 1551 cY S 1,000 | S 1,551,000
Stone 5,753 Ccy S 251§ 143,825
Sheet Piling 24,400 SF S 85|5S 2,074,000
Excavation 11,815 cY S 501|S 590,750
Sodium Hypochlorite Building (20 x 20') 1 LS $ 100,000 | $ 100,000
Sodium Bisulfite Building (20' x 20) 1 LS S 100,000 | S 100,000
Sodium Hypochlorite Pump Skid (180 gph) 1 LS S 20,000 | S 20,000
Sodium Bisulfite Pump Skid (49 gph) 1 LS S 12,000 | S 12,000
Effluent Pump (14,465 gpm @ 16 ft) 2 EA S 60,000 | $ 120,000
Discharge Piping 1 LS $ 100,000 | S 100,000
Electrical Connection 1 LS S 30,000 | $ 30,000
RTU 1 LS S 30,000 | $ 30,000
Total |s 4,871,575
WWTP Expansion
Item Quantity Unit -~ Unit Price Total Price-
SBR Equipment 1 LS S 850,000 | $ 850,000
Excavation 12380 cY S 30| S 371,400
Stone 450 cYy S 30| S 13,500
Reinforced Concrete 765 cY S 1,000 | S 765,000
Chlorine Tank and Building Demo 1 LS S 100,000 | $ 100,000
Overhead Electric Utility Relocation 1 LS S 200,000 | $ 200,000
Aeration Tank to Sludge Digestion Conversion 1 LS S 20,000 | § 20,000
Sludge Handling Building 1 LS S 200,000 | S 200,000
UV Disinfection Facilities 1 EA S 350,000| S 350,000
Electrical Work 1 LS S 100,000 | S 100,000
SCADA 1 LS S 100,000 | S 100,000
Yard Piping 1 LS S 200,000 | $ 200,000
Pavement 1 LS S 75,000 | $ 75,000
Garage 1 LS S 250,000 | S 250,000
Total |$ 3,594,900
DRAFT
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Elizabeth Borough Municipal Authority
Long Term Control Plan

Alternative B1
WWTP Expansion, Flow EQ Tanks

Appendix A-20-e.2
Page 199 of 329

Summary
CSO 5 Pump Station S 729,540
CSO 8 Pump Station ) 730,330
Gravity Sewer S 652,000
CSO 8 and 5 Electrical Building S 690,000
Forcemain S 478,750
EBMA Pump Station $ 5,209,760
Flow Equlization Tank S 1,075,000
WWTP Expansion S 5,248,800
Sub-Total S 14,814,180
15% Engineering, Legal, Property Acquisition S 2,222,127
Contingency [15% $ 2,555,446
Total | $ 19,590,000
CSO 5 Pump Station
Item Quantity |Unit Unit Price Total Price: .
Submersible Pump (5,100 gpm @ 55 ft) 2 EA S 77,000 | S 154,000
Reinforced Concrete 126 cy S 1,000 [ S 126,000
Stone 239 CY S 50 | S 11,950
Excavation 545 cY S 30|S 16,350
Sheet Pile 3744 SF S 851|S 318,240
Dewatering 1 LS S 10,000 | § 10,000
Access Hatch 1 LS S 3,000 | $ 3,000
Ladder 1 LS S 5,000 | S 5,000
10" Discharge Pipe and Fittings 1 LS S 20,000 | S 20,000
Hoist 1 LS S 10,000 | § 10,000
Valve Vauit 1 LS S 15,000 | S 15,000
Electrical Connection 1 LS S 10,000 | § 10,000
SCADA Connection 1 LS S 30,000 | 30,000
Total | |s 729,540
DRAFT 1of4



Elizabeth Borough Municipal Authority Appendix A-20-e.2

Long Term Control Plan Page 200 of 329

Alternative B1
WWTP Expansion, Flow EQ Tanks

CSO 8 Pump Station
Item Quantity |Unit Unit Price Total Price
Submersible Pump {5,500 gpm @ 50 ft} 2 EA S 82,000 | 5 164,000
Reinforced Concrete 121 cY S 1,000 | $ 121,000
Stone 230 CcYy S 50 (S 11,500
Excavation 517 cY S 30|S 15,510
Sheet Pile 3592 SF S 85|S 305,320
Dewatering 1 LS S 10,000 | § 10,000
Access Hatch 1 LS S 3,0001% 3,000
Ladder 1 LS S 5,000 | § 5,000
16" DIP and Fittings 1 LS S 30,000 | S 30,000
Hoist 1 LS S 10,000 | S 10,000
Valve Vault 1 LS S 15,000 | § 15,000
Electrical Connection 1 LS S 10,000 | 10,000
SCADA Connection 1 LS S 30,000 | S 30,000
Total | s 730,330
Gravity Sewer
ltem Quantity |Unit Unit Price Total Price.
18 in. Gravity, 17 ft. Deep 270 LF S 200 (S 54,000
21 in. Gravity, 25. ft Deep 470 LF S 400 | § 188,000
Manholes 8 EA S 20,000 | S 160,000
Yard Restoration 1 LS S 100,000 |S 100,000
Street Restoration 1 LS S 150,000 |S 150,000
Total | S 652,000
CSO 8 & 5 Electrical Building
Item Quantity |Unit Unit Price. . |Total Price
Generator (250 Kw) w/ Transfer Switch 1 LS S 300,000 S 300,000
Generator Building (25 ft X 25 ft) 1 LS S 250,000 | § 250,000
Transformer 1 LS S 10,000 | $ 10,000
Electrical Connection to Pump Stations 1 LS S 100,000 | S 100,000
RTU 1 LS S 30,000 | $ 30,000
Total | $ 690,000
Forcemain
item Quantity [Unit Unit Price  |Total Price
24 Inch Forcemain 700 LF S 175|s 122,500
16 Inch Forcemain 1890 LF S 125 (S 236,250
Valve Boxes 2 EA S 10,000 | § 20,000
Pavement and Restoration 1 LS $ 100,000 |S 100,000
Total | $ 478,750

DRAFT
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EBMA Pump Station
Iltem Quantity Unit Unit Price © | Total Price
Mechanical Bar Screen (1'-3") 1 EA S 286,000 | S 286,000
Bar Rack 1 EA S 10,000 | § 10,000
Grit Chamber (7' Dia) 1 EA $ 195,000 |S 195,000
Conveyor/Dumpster 1 EA S 20,000 | S 20,000
Slide and Sluice Gates 1 LS S 50,000 | S 50,000
Dry Weather Raw Sewage Pumps 2 EA S 26,000 | S 52,000
Wet Weather Raw Sewage Pumps 3 EA S 85,000 | $ 255,000
Piping 1 LS S 200,000 | $ 200,000
Sump Pumps 2 EA S 9,000 | $ 18,000
HVAC 1 LS S 100,000 | S 100,000
Electrical 1 LS S 450,000 | 450,000
Controls 1 LS S 115,000 | $ 115,000
Property Acquisition 1 LS S 50,000.00|$ 50,000
Excavation 19380 cy S 30|$ 581,400
Stone Fill 3145 cY S 25 (S 78,625
Site Grading 8000 cYy S 10|S 80,000
Excess Excavation Disposal 3145 cY S 10| S 31,450
Pavement 1 LS S 50,000 | S 50,000
Utilities 1 LS S 15,000 | 15,000
Process Water 600 LF S 40| S 24,000
Plumbing 1 LS S 30,000 | $ 30,000
Sheet Piling 9021 SF S 85]S 766,785
Top Level Structure 2700 SF S 120 | S 324,000
Concrete Below Grade 852 Ccy S 1,000 | § 852,000
Yard Piping (Gravity Sewer and Manholes) 1 LS S 185000|$ 185,000
Stream Crossing 1 LS S 90,000 | § 90,000
Rock Anchors 1 LS S 100,000 |$ 100,000
Dewatering 1 LS S 50,000 | S 50,000
Bypass Pumping 1 LS S 20,000 | S 20,000
Dry Weather Forcemain 675 LF S 801|S 54,000
Wet Weather Forcemain 850 LF S Qs 76,500
Total | $ 5,209,760
Flow Equalization Tank
Item Quantity Unit Unit Price Total Price -
Flow Equalization Tanks 1 LS $ 700,000 | $ 700,000.00
Aeration Diffusers 1 LS S 60,000 | S 60,000.00
Blowers 1 LS S 75,000 | $ 75,000.00
Blower Building 1 LS S 100,000 | $ 100,000.00
Aeration Piping 1 LS S 15,000 | $ 15,000.00
Valve Pit 1 EA S 15,000 | $ 15,000.00
Piping and Valves 1 LS S 80,000 | S 80,000.00
Electrical Connection 1 LS S 30,000 | S 30,000.00
Total | $ 1,075,000
DRAFT
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WWTP Expansion
Item Quantity | Unit Unit Price Total Price -
SBR Equipment 1 LS S 1,275,000 | $§ 1,275,000
Excavation 15710 cY S 30(s 471,300
Stone 1050 cYy S 30(S 31,500
Reinforced Concrete 1876 cY S 1,000 | § 1,876,000
Chlorine Tank and Building Demo 1 LS S 100,000 | $ 100,000
Overhead Electric Utility Relocation 1 LS S 200,000 | S 200,000
Aeration Tank to Sludge Digestion Conversion 1 LS S 20,000 | $ 20,000
Sludge Handling Building 1 LS $ 200,000 | $ 200,000
UV Disinfection Facilities 1 EA S 350,000 | § 350,000
Electrical Work 1 LS S 100,000 | S 100,000
SCADA 1 LS S 100,000 | § 100,000
Yard Piping 1 LS S 200,000 S 200,000
Pavement 1 LS S 75,000 | S 75,000
Garage 1 LS S 250,000 | S 250,000
Total | § 5,248,800
DRAFT
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Long Term Control Plan

Operation and Maintenance Cost
Alternative P1-A

Primary Treatment Facility, CSO 8 | | CSO 7 Pump Station | | €SO 6 Pump Station | | EBMA Pump Station |
Line # Line # Line # Line #
Sodium Hypochlorite Pump Electrical Cost Pump Electrical Cost Pump Electrical Cost
1 |Cost per Gallon S 1.60 1 |Flow Rate (gpm) 1,920 1 |Flow Rate (gpm) 3,625 1 |Flow Rate (gpm) 520
Total Volume 1622 2 |Head (ft) 30 2 |Head (ft) 50 2 |Head (ft) 70
3 |Annual Cost S 2,595 3 |Efficiency 65% 3 |Efficiency 65%, 3 |Efficiency 65%
4 |Power (kW) 16.7 4  |Power (kW) 52.5 4 [Power (kW) 18.7
Sodium Bisulfite 5 |Total Flow 0.711 5 |Total Flow 7.045 5 |Total Flow 440.1
3 |Cost per Gallon S 3.50 6 |Electricity Cost (S$/kWhr) S 0.12 6 |Electricity Cost (S/kWhr) S 0.12 6 |Electricity Cost (S/kWhr) S 0.12
4 |Total Volume 515 7 |Estimated Electrical Cost S 12 7  |Estimated Electrical Cost S 204 7 |Estimated Electrical Cost S 17,850
5 |Annual Cost S 1,803
8 |General Maintenance S 500 8 |General Maintenance S 500 8 |General Maintenance S 2,000
6 |General Maintenance B 2,000
[Total{line 7+8)" = —- .- |siasssle [Total (Line 7 +13 +17) [$ 704 {Total (Line 7 +8) _ - | s 19,850
[Total{tine 3+5+6) - RS 6,398
CSO 5 Pump Station | | Primary Treatment Facility, CSO 3 | | WWTP | Summary
Primary Treatment Facility, CSO 8 S 6,398
Line # Line # Line # CSO 7 Pump Station S 512
Pump Electrical Cost Sodium Hypochlorite Biological Treatment CSO 6 Pump Station S 704
1 |Flow Rate (gpm) 1,450 1 |Cost per Gallon S 1.60 1 |Cost per 1000 Gallons S 0.43 CSO 5 Pump Station S 505
2 |Head (ft) 65 2 |Total Volume 1590 2 |Total Volume (Mgal) 423.9 Primary Treatment Facility, CSO 3 S 3,768
3 |efficiency 65% 3 |Annual Cost S 2,544 3 |Annual Cost S 182,277 EBMA Pump Station S 19,850
4 |Power (kW) 27.3 WWTP S 183,777
S |Total Flow 0.145 Sodium Bisulfite 4  Flow EQ Tank Maintenance $ 1,500.00 Administrative Cost S 130,000
6 |Electricity Cost (5/kWhr) S 0.12 3 |Cost per Gallon S 3.50 Laborator Cost S 10,000
7 |Estimated Electrical Cost S 5 4 |Total Volume 505 detal {Line3+4} |:$ 183,777 Payroll $ 280,000
5 |Annual Cost S 1,768 Professional Fees S 50,000
6 |General Maintenance S 500 System Maintenace S 10,000
6 |General Maintenance |$ 2,000
|Total (Line 3+ 5 +6) |'s 505
[Total {Line 3 + 5 +6) [§- 3,768




Primary Treatment Facility, CSO 8 |
Line #
Sodium Hypochlorite
1 |Cost per Gallon 1.60
2 |Total Volume 1622
3 |Annual Cost 2,595
Sodium Bisulfite
3 |Cost per Gallon 3.50
4 |Total Volume 515
5 |Annual Cost 1,803
6 |General Maintenance s 2,000
Total{Line 3#5+6) - 6,398
€S0 5 Pump Station |
Line #
Pump Electrical Cost
1 |Flow Rate (gpm) 1,450
2 |Head (ft) 65
3 |Efficiency 65%
4 |Power (kW) 27.3
5 |Total Flow 0.145
6 |Electricity Cost ($/kWhr) 0.12
7 |Estimated Electrical Cost 5
8 |General Maintenance 2,000
[Total (Line 7 + 8) |$ 2005

€SO 7 Pump Station |
Line #
Pump Electrical Cost
1 |Flow Rate (gpm) 1,920
2 |Head (ft) 30
3 |Efficiency 65%
4 |Power (kW) 16.7
5 |Total Flow 0.711
6 |Electricity Cost ($/kWhr) 0.12
7 |Estimated Electrical Cost 12
8 |General Maintenance 500
[Total {Line7 +8) - 3 B 512
Primary Treatment Facility, CSO 3 |
Line #
Sodium Hypochlorite
1 |Cost per Gallon 1.60
2 |Total Volume 1590
3 |Annual Cost 2,544
Sodium Bisulfite
3 |Cost per Gallon 3.50
4 |Total Volume 505
5 |Annual Cost 1,768
6 |General Maintenance [$ 2,000
|Total (Line 6+7) [$ 6312

Elizabeth Boro@&?ﬂ@lﬂqié T%giﬁtgity
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Opearation and Maintenance Cost
Alternative P1-B

CSO 6 Pump Station

Line #
Pump Electrical Cost
1 |Flow Rate (g_pm) 3,625
2 |Head (ft) 50
3 |Efficiency 65%
4 |Power (kw) 52.5
5 |Total Flow 7.048
6 |Electricity Cost ($/kWhr) S 0.12
7  |Estimated Electrical Cost S 204
8 |General Maintenance S 500
|Total (Line 7 +8) |'s 704
WWTP
Line #
Biological Treatment
1  |Cost per 1000 Gallons S 0.43
2 Total Volume (Mgal) 423.9
3 |Annual Cost S 182,277
[Total {Line3). .~ | $7 182,277

EBMA Pump Station |
Line #
Pump Electrical Cost
1 |Flow Rate {(gpm) 920
2 |Head (ft) 70
3 |Efficiency 65%
4 |Power (kW) 18.7
5 |Total Flow 423.4
6 |Electricity Cost (S/kWhr) S 0.12
7 |Estimated Electrical Cost S 17,173
8 |General Maintenance S 2,000
[Total{Line7+8) DS TR
Summary
Primary Treatment Facility, CSO 8 S 6,398
CSO 7 Pump Station S 512
CSO 6 Pump Station S 704
CSO 5 Pump Station s 2,005
Primary Treatment Facility, CSO 3 S 6,312
EBMA Pump Staion S 19,173
WWTP S 182,277
Administrative Cost S 130,000
Laborator Cost S 10,000
Payroll S 280,000
Professional Fees S 50,000
System Maintenace S 10,000
[Annual Operating Casty, ~ | $/11697,000.




Primary Treatment Facility

CSO 5 Pump Station
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Operation and Maintenace Cost
Alternative P2-A

Summary

Primary Treatment Facility, CS0 8

S 10,708

CSO 8 Pump Station

$ 856

CSO 7 Pump Station

S 729

EBMA Pump Station

$ 19,850

WWTP

$ 183,777

Administrative Cost

5 130,000

Laborator Cost

$ 10,000

Payroli

$ 280,000

Professional Fees

$ 50,000

System Maintenace

$ 10,000

Line #
Sodium Hypochlorite
1 |Cost per Gallon S 1.60
2 |Total Volume 3212
3 |Annual Cost S 5,139
Sodium Bisulfite
3 |Cost per Gallon S 3.50
4 |Total Volume 1020
5 |Annual Cost S 3,570
|General Maintenance B 2,000
[Total {Line3+5 +6) [$ 10,709

EBMA Pump Station

€SO 8 Pump Station |
Line #
Pump Electrical Cost
1 |Flow Rate (gpm) 5,500
2 |Head (ft) 50
3 |Efficiency 65%
4 |Power (kW) 79.7
5 |Total Flow 12.286
6 |Electricity Cost ($/kWhr) S 0.12
7 |Estimated Electrical Cost S 356
8 |General Maintenance S 500
[Total-{Line 7 + 8) |$ 856
WWTP |
Line #
Biological Treatment
1 |Cost per 1000 Gallons S 0.43
2 |Total Volume (Mgal) 4239
3 |Annual Cost S 182,277
4 Flow EQ Tank Maintenance S 1,500.00
[Total (Line 3 + 4) | s 183,777

Line #
Pump Electrical Cost

1 |Flow Rate (gpm) 920
2 |Head (ft) 70
3 |Efficiency 65%
4 |Power (kW) 18.7
5 |Total Flow 440.1
6 |Electricity Cost (S/kWhr) S 0.12
7 |Estimated Electrical Cost S 17,850
8 |General Maintenance S 2,000

[Total (Line 7 + 8) ['s 19,850

Line #
Pump Electrical Cost

1 [Flow Rate (gpm) 5,100
2 |Head (ft) 55
3 |Efficiency 65%
4 |Power (kw) 81.3
5 |Total Flow 7.194
6 |Electricity Cost (S/kWhr) S 0.12
7  |Estimated Electrical Cost S 229
8 |General Maintenance S 500

|Total (Line 7 + 8). |5 729

Total Estimated Annual Operating Cost.- | 696,000, .
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Summary
Primary Treatment Facility, CSO 8 S 10,709
CSO 8 Pump Station S 856
€SO 5 Pump Station S 729
EBMA Pump Station $ 19,173
WWTP S 182,277
Administrative Cost $ 130,000
Laborator Cost $ 10,000
Payroll $ 280,000
Professional Fees $ 50,000
System Maintenace S 10,000

€SO 5 Pump Station |
Line #
Pump Electrical Cost

1 |Flow Rate (g}ﬂ) 5,100
2 |Head (ft) 55
3 |Efficiency 65%
4  |Power (kW) 81.3
5 |Total Flow 7.194

6 |Electricity Cost (S/kWhr) S 0.12

7 |Estimated Electrical Cost S 229
8 |General Maintenance S 500
[Total {Line7 + 8) - [$ 729

Total Esfimated Annual Dperating Cost 11 |/5694,000

| CSO 8 Pumnp Station |
Line #
Pump Electrical Cost
1 |Flow Rate (gpm) 5,500
2 |Head (ft) 50
3 |Efficiency 65%
4  |Power (kW) 79.7
5 |Total Flow 12.286
6 |Electricity Cost (5/kWhr) S 0.12
7 |Estimated Electrical Cost S 356
8 |General Maintenance S 500
|Total (Line 7+:8) [s 856
WWTP |
Line #
Biological Treatment
1 |Cost per 1000 Gallons S 0.43
2 |Total Volume (Mgal) 423.9
3 |Annual Cost S 182,277
|Total (Line 6 + 9) [ s 182,277

| Primary Treatment Facility |
Line #
Sodium Hypochlorite
1 |Cost per Gallon S 1.60
2 |Total Volume 3212
3 |Annual Cost S 5,139
Sodium Bisulfite
3 |Cost per Gallon 5 3.50
4 |Total Volume 1020
5 |Annual Cost S 3,570
6 |General Maintenance [ $ 2,000
|Total (Line 3 + 5 +6) |$ 10709
| EBMA Pump Station |
Line #
Pump Electrical Cost
1 [Flow Rate (gpm) 920
2 |Head {ft) 70
3 |Efficiency 65%
4 |Power (kW) 18.7
5 |Total Flow 423.4
6 |Electricity Cost (S/kWhr) S 0.12
7 |Estimated Electrical Cost S 17,173
8 |General Maintenance S 2,000
|Total (Line 7 + 8) [$ 19173
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Operation and Maintenace Cost

Alternative P2-B
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Long Term Control Plan

Operation and Maintenace Cost
Alternative Bl

€SO 8 Pump Station | | €SO 5 Pump Station | | EBMA Pump Station |
Line # Line # Line # Summary
Pump Electrical Cost Pump Electrical Cost Pump Electrical Cost CSO 8 Pump Station $ 2,356
1 |Flow Rate (gpm) 5,500 1 |Flow Rate (gpm) 5,100 1 |Flow Rate (gpm) 920 €SO 5 Pump Station S 2,229
2 |Head (ft) 50 2 |Head (ft) 55 2 |Head (ft) 70 EBMA Pump Station S 20,638
3 |Efficiency 65% 3 |Efficiency 65% 3 |Efficiency 65% WWTP $ 183,777
4 |Power (kW) 79.7 4 |Power (kW) 81.3 4 |Power (kW) 18.7 Administrative Cost $ 130,000
5 |Total Flow 12.286 5 |Total Flow 7.194 5 |Total Flow 459.53 Laborator Cost $ 10,000
6 |Electricity Cost (S/kWhr) S 0.12 6 |Electricity Cost (S/kWhr) S 012 6 |Electricity Cost ($/kWhr) S 0.12 Payroll $ 280,000
7 |Estimated Electrical Cost S 356 7 |Estimated Electrical Cost S 229 7 |Estimated Electrical Cost S 18,638 Professional Fees S 50,000
System Maintenace $ 10,000
8 |General Maintenance S 2,000 8 |General Maintenance S 2,000 8 |General Maintenance S 2,000
Total Estimated Annual Operating £ost - | '$ 689,000
[ Total (Line 7 + 8) |$ 2356 [Total(Line 7 + 8) |$ 2229 |Total (Line 7+ 8). | $ 20638
WWTP |
Line #
Biological Treatment
1 |Cost per 1000 Gallons ) 0.43
2 |Total Volume {Mgal) 423.9
3 |Annual Cost S 182,277
4  Flow EQ Tank Maintenance S 1,500
[Total {Line 3 + 4) |$ 183,777
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SENATE ENGINEERING COMPANY
U-PARC
420 William Pitt Way
Pittsburgh PA 15238-1330
Tel: (412) 826-5454
Fax: (412) 826-5458

i
' Subject:

LTCP Alternative Design

Alternative P1-A, P1-B Page 1 0f46
Drawing No.
Calculated By:_MJE_ Checked By: Date: July 2016

The following summarizes the design flows for Alternative P1-A

Alternative P1-A
Peak Flow Peak Flow

Rate Rate Volume

(mgd) (gpm) (gallons)
Primary Treatment at CSO 8 15.240 10583 -
Pump Station CSO 5 2.090 1451 -
Pump Station CSO 6 5.220 3625 -
Pump Station CSO 7 2.760 1917 -
Pump Station CSO 8 5.170 3590 -
Primary Treatment at EBMA PS 5.590 3882
Flow Equalization 1.100 764 1,136,000
EBMA Pump Station Capacity 1.296 900 -
WWTP Capacity* 2.500 - -

* Assumes:d Wylie Capacity of 1.2 mgd

CSO 8 Primary Treatment

Locate the Primary Treatment Facility adjacent to CSO 8 and Boat Launch

Existing Grade = 738 ft.

Determine which is more cost effective:

e Allow CSO 8 to flow by g‘fr.a\'/irt'y to Primary Treatment Facility

e Pump CSO 8 to the Primary Treatment Facility

As per the design flows, the Primary Treatment Facility should be sized for = 15 mgd

Gravity Flow Alternative:

To direct flow from the CSO Structure to the Primary Treatment Facility, a second diversion

structure will be required to separate flows eligible for primary treatment from the allowable

discharge flows.

Set the Primary Treatment Facility maximum water surface elevation so that it does not impact

the flow of the weir in the secondary diversion structure.

Construct the secondary diversion structure on top of the existing CSO discharge line.
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SENATE ENGINEERING COMPANY Page 2Teed we Y0165
U-PARC Subject: LTCP Alternative Design
420 William Pitt Way Alternative P1-A, P1-B Page 2 of 46
Pittsburgh PA 15238-1330 Drawing No.
Tel: (412) 826-5454
Fax: (412) 826-5458 Calculated By:_MJE_ CheckedBy: __ Date: July 2016

According the elevations taken from Drawing Number D348237 and D348202 the CSO discharge
elevation is 731.05 and the next discharge manhole, 100 feet away, has an invert is 726.35.

Calculate the slope;

_ 73105 ft —726.35 ft
100 ft

$=0.047%

Calculate the existing capacity of the CSO discharge line:

*Note: The drawings list the CSO discharge as a 42 inch line. It appears that the line leaving the
existing CSO regulator was constructed with a 30-inch line leaving the structure with an increaser
to connect to the preexisting 42 inch line. To calculate the capacity of the CSO discharge line, it

will be assumed that the line has a 30 inch diameter. *

Q= nyRmx/‘ S(A)

Where:
n = Roughness
R = Hydraulic Radius, (ft.)
S = Slope, (ft./ft.)
A = Area, (ft?)
1.49

2/3,/0.047
= 0013 ——(0.625) 0.047(4.91)

Q =89.16 cfs
The secondary diversion structure will be designed so that it will direct up to the required primary
treatment peak flow rate to the Primary Treatment Facility. A side flow weir will direct the
remainder of the flow to the river to be discharged.
Figure 1 and 2 below show a plan and profile of the secondary diversion structure:
Place the secondary diversion structure 20 ft away from the existing CSO 8 structure.

Secondary diversion structure invert elevation (Zoan)

ZD—’N = 730. 50 ft
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Figure 1: Secondary Diversion Structure, Plan View, NTS
INFLUENT FROM
EXISTING CSO SIDEFLOW WEIR
) -y ( TO RIVER
N
TO PRIMARY
TREATMENT
Figure 2: Secondary Diversion Structure, Profile View, NT5
INFLUENT FROM SIDEFLOW WEIR
EXISTING CSO
(| | Hw
TO RIVER
Ho ;

Replace existing 42 inch line with 36 inch line from CSO 8 to the Secondary Diversion Structure.

Determine the capacity of new 36 inch line:
_ 731.05 ft —730.5 ft

Q

20 ft
$=0.0275

0.013

1.49
—~_(0.75)%/3v0.0275(7.07)
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i
i

Q=110.90 cfs > 89.16 cfs —OK

Determine the height of the side flow weir (Hw):

The allowable primary treatment peak flow rate (Qp-pri) from CSO 8 is 5.17 mgd, set the weir

elevation 5% higher than the calculated normal flow depth at Qp-pai.

Determine ratio of design flow to full flow:

Q _ 517 cfs et
/ Qpun /110.90 cfs = 007

Use the below graph to determine the ratio of design flow depth to full flow depth (y/D):

Flow in Partially Full Pipes

Calculate the normal depth (y)

Calculate Hw:

y=(/p)D =0.20+36in.
y=7.34in.=0.61 ft

11
1
0.9 ] 7
0.8 : /
g V/ Vi /
g 07 _ /
C s e
- /
5 05 /n
3 04 ~ 7
= / Q/Qpyy
2 03 >
yd
0.2
e = . S
T —~—T'
0 01 02 03 04 05 06 07 D8 098 1
yiD
y/D = 0.20
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Hy, =y *1.05=0.61ft » 1.05
Set Hw = 7 -5/8”
Set the effluent of the secondary diversion structure (Zp-out) 3.0 feet below the influent invert
Zp-out =727.50 ft
Determine the Slope of the new line from the Secondary Diversion Structure to the existing

manhole (Invert Elev. 726.36 ft) 70 ft away.
B 727.5ft —726.35 ft
B 70 ft
S=0.0164

Use a 42 inch line on the discharge. Determine the capacity:

1.49 ,
Q= -0—_6—1—3(0.875)2/3\/0.016469.62)

Q =129.19 cfs > 89.16 cfs —OK
Determine the normal flow depth at the existing pipe capacity as calculated above (89.16 cfs)

Determine ratio of design flow to full flow:

Q - _89.16¢cfsy _
./quu i) /12919 ¢fs — 0.69

Use the below graph to determine the ratio of design flow depth to full flow depth (y/D):
'y/D = 0.69, See next page
Calculate the normal depth (y).
y=(/p)D = 0.69 =42 in.

y=28.98in.=2.40 ft
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Flow in Partially Full Pipes
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At a flow depth of 2.40 ft, it is unlikely that the downstream water surface elevation will impact
the flow upstream of the weir to the primary treatment facility.

Ho=3.0ft
*Note: The above calculation assumes that the river level is not elevated to a point where it
develops a backwater, at which point the water surface elevation would exceed the above
calculated normal flow depth. The river level may reach a point whereas flows from CSO 8 in
excess of the Qp.prr would be directed to the primary treatment facility or, in extreme cases, river
water would be directed to the primary treatment facility. *
Flow eligible for primary treatment will be directed to MH-P1 (as shown in Figure 3 below) before
being set to the Primary Treatment Facility. The force main from CSO 5, 6, and 7 will also

discharge into MH-P1.
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Figure 3: Primary Treatmerit Facility, Plan View, NTS

o MH-P2 |
PPER MILL STREET HECULATOR x S===
15 & 16) - ) BREPOSED |

STATION 254

B

N - Facility
Forcémain -\~ -

e \
m A A s

Determine the elevation of MH-P1:

Set the maximum water sui’f‘aée_ elevation of the Primary Treatment Facility to 1 ft below the
influent invert of the Sécc’mdary Diversion Structure. Figure 4, below, is taken from the Hydro
International drawing number 14-3225-02 and list the critical dimensions.

Based on dimensions in Figure 4, set the Primary Treatment Facility influent (Zp.n) = 13 ft below
the maximum water level elevation

Zp_iy = 730.5ft — 1ft — 13ft
Zpan = 716.50 ft

Based on influent level, the maximum water surface elevation is 728.65 ft.
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Figure 4: Primary Treatment Facility, Profile View, Taken From Hydro International Drawing $14-3225-

02, NTS
WATER LEVEL UPSTREAM OF
il S 2 UNIT AT PEAK DESIGN FLOW*
WATER LEVEL IN A eSS
OUTLET CHAMBER WATER LEVEL IN UNIT AT
AT PEAK DESIGN FLOW BEAK DESIGN FLOW
MAX EL. 22.39' TESEL 22 07
EL: TBD - TOP OF CONCRETE ; e
EL:27.47' - TOP OF COMPONENTS 2 v LI
N = —
EL: 25.55' - SCREEN WEIR INVERT 3 0 E’i = 8 :
EL: 23.07' - SIPHON INVERT X—fH |
EL: TBD - OUTLET INVERT L o el
4 _““I 4
EL: 13.82 - INLET PIPE INVERT — -
SOLIDS REMOVAL PUMP—_[*
(SUPPLIED BY OTHERS) ||~
EL: 7.07' - TOP OF BENCHING B ——— —k
EL: 4.00' - UNDERFLOW INVERT a2 . i -
EL: 0.00' - SUMP AR s S 74 4, e

Based on Figure 4, the sump elevation (Zsump) is

Zsump = 716.50ft — 14 ft

ZSump = 702-50 ft

Assume a Primary Treatment Facility effluent elevation (Zp-our)

Determine the Invert of manhole P1:

Zp-out = 724.50 ft

Primary Treatment Facility influent is 30 influent as per Hydo International Drawings.

Set MH-P1 Invert (Zmu-p1)

Zvn-r1=716.65 ft

Check capacity of 30 inch influent, assume a conduit length of 30 ft

Calculate slope:

_ 716.65ft — 716.50ft

30ft
$ = 0.005
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Check the capacity:

1.49
Q = m(0.625)2/3\/0.005(4.91)

Q=34.37 cfs=22.21 mgd > 15 mgd req. — OK
Determine the size and slope of the line from Secondary Diversion Structure to MH-P1. Peak flow
rate of 5.17 mgd.
Use a 16 inch conduit at a 0.015 ft/ft slope. Assume a 20 ft conduit length.
Determine the influent elevation of the 16 inch line at MH-P1 (Zp1.16)

Zp1-16 = 730.50 ft — (0.015 = 20f¢t) -
Zo116=730.20 ft

Check the capacity of the 16 inch line:

1.49
= —{ . 2/3 :
Q=755 13(0.3:3) 1/0.015(1.40)

Q =11.14 cfs = 7.20 mgd > 5.17 mgd req. — OK

The influent elevation of the 16 inch line is 13.55 ft above the invert and will therefore require a
drop connection. The height and size of the dr’op';‘fcdnnection will required ductile iron pipe with
mechanical joints.

Determine the Invert-elevation of MH-P2. Use, 30 inch pipe at 0.005 ft/ft slope, same as influent.
Assume 30 feet from Primary Treatment Facility to MH-P2. The invert of MH-P2 (Zp2) is

Zpy = 724.50ft — (0.005 * 30ft)
Zpy = 724.35 ft

Calculate the quantity take-off for the gravity flow alternative

Outline the Materials and Quantities for the Secondary Diversion Structure:
Reinforced Concrete —

e Assume 5 ft by 5 ft internal dimensions

¢ Assume 18" thick walls

e Assume 2 ft thick foundation.
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e Determine the height of the structure. Structure will be below 100 year flood plain, use a

watertight lid. Set top of structure to existing grade, 738 ft.
H = 738.00 ft — (727.50ft — 2ft)

H=12.50 ft

Calculate the volume of concrete required:

Foundation:

Walls

= 8ft * 8ft x2ft

V =128 ft? = 5 yd?

V = [(8ft * 8ft) = (5ft » 5ft)] * 12.50ft

Total Concrete Volume, Secondary Diversion Structure = 23 yd®

V =488 ft3 =18 yd?

Determine the amount of backfill under and around the structure, assume 2 ft under, and 2 feet

around.

e Volume under structure:

e Volume around structure:

V = 12ft * 12ft = 2ft
T v=288ft3=11yd®

V = [(12ft+12ft) — (8ft = 8ft)] = 12.5 ft
V = 1000 ft3 = 37 yd?

Total Stone Volume, Secondary Diversion Structure = 48 yd®

Estimate the excavation volume:

e Excavate to a depth of 725.50 ft, existing grade is approx. 738 ft. Total excavation depth

is 13 ft. Excavate 5 feet on either side structure.
V=18 ft = 18ft » 13ft
V = 4,212 ft3 = 156 yd3

e Assume the top 9 feet is cut back at a 1:1 slope. Estimate the total cut back volume:
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V = 108ft = (9ft * 9ft x 0.5)
V = 4,374 ft3 = 162 yd?
Total Excavation Volume, Secondary Diversion Structure = 318 yd?
Determine the Length of Conduit required for the influent and effluent of the structure;
e 36 inch Influent -
o 20 ft of Sch 35 gasketed PVC
e 42 inch Effluent to River
o 65 ft of Sch 35 gsketed PVC
e 16 inch Effluent to Primary Treatment Structure
o 35 ft mechanical joint ductile iron pipe
o 2,90deg elbows
Estimate the volume of reinforced concrete
e Use general dimensions as shown on the Hydo International drawing. See Figure 5;

taken from Hydo International Drawing Number 14-3225-02

Figure 5: Primary Treatment Facility, Plan View, _Take'h From Hydro International Drawing #14-3225-

02, NTS
240" |
120" /— \ . _.—32 DIA. CONCRETE
i S T ==/ 1L | ) CHAMBER FOR THE
=971l \\ STORM KING WITH
I N/ \ ; | SWIRL CLEANSE
I | ¥ A / I
o I B 7 \
h I l;
E._-, AY [T _ ! . | O, o A
b I‘:—: _ 1 -I‘f" .
11 - "/ "\/ ?/A !
|l \ Vivant@W R
] \ b /" LS ¢ 4
S— g

! S|
|
I
[

| “~30" INLET PIPE
192" |

e Assume a wall thickness of 18 inches, foundation thickness of 2 feet
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e Estimate the volume of concrete in the foundation. Assume the foundation extends 2

feet.
39ft\”
v=n(=-) <2t

V = 2,389 ft = 88 yd®

Estimate the volume of concrete in circular section. The:primary treatment structure

needs to be above the 100 year flood plain, set the top to 751.50 ft so that the total

height to the top of the foundation is 49 ft

v =[x (igfi)z)_ (n (?EZE)Z)] 4ot

V = 7,742 ft® = 287 yd?

Estimate the volume of concretein the dischallge channel. Estimate as a three sided box
with internal dimensions of 26 ft by 14 ft by 27 ft tall:
o Estimate the channel foundation volume:
V = 29ft*17ft * 2ft
- V=986 ft3 =37 yd®
o Estimate the channel wall volume:
| | V = 66ft * L5ft * 27ft
V =2673 ft> = 99 yd*
- Total Concrete Volume, Primary Treatment Structure = 511 yd?

Estimate the volume of stone under the structure, assume an area of 38 ft by 42 ft by 2

ft thick:
V = 38ftx42ft + 2ft
V =3,192 ft? = 118 yd?
Total Stone Volume, Primary Treatment Structure = 118 yd3

Estimate Length of influent and effluent conduit -

o 60 feet of PVC
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e Based on the location adjacent to the river and the required depth, the excavation will

require sheet piling and dewatering. Assume area, 40 ft by 45 ft by 47.5 ft (738 ft-700.5

ft = 37.5 ft + 10 ft below excavation). The total surface area is as follows:
SA = (40ft + 40ft + 45ft + 45ft) = 47.5ft
SA = 8075 ft?

Total Sheet Piling, Primary Treatment Structure = 8075 ft?

e FEstimate excavation:

V = 40ft » 45ft * 38ft
V = 68,400 ft3 = 2,533 yd?

Total Excavation Volume Primary Treatment Structure = 2,533 yd?

Item | Quantity I Unit | Unit Price ! Total Price
Primary Treatment Facility - CSO 8 Gravity

Reinforced Concrete 550 cY S 800 | S 440,000
Stone 175 CY S 15 | $ 2,625
Excavation 2900 CcY S 30 | $ 87,000
Sheet Pile 8075 SF S 8 | § 686,375
30" PVC Conduit 90 LF S 100 | $ 9,000
36" PVC Conduit 20 LF S 150 | S 3,000
42" PVC Conduit 65 LF S 200 | S 13,000
16" DIP and Fittings 45 LF S 250 | S 11,250
Dewatering LS S 10,000 | S 10,000
6' Manhole EA S 15,000 | S 30,000
Total | $ 1,292,250

Pump Station Alternative

Determine the critical elevations for the Primary Treatment Alternative based on site conditions.

Set the maximum water surface elevation 1 ft below existing grade (=738 ft). Based on the

dimensions in Figure 4, the Primary Treatment Facility influent (Zp.), sump elevation (Zsump), and

effluent elevation (Zp-our) are as follows
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Zpn = 724.00 ft

Zsump = 710.00 ft
Zp.our = 728.00 ft
Based on the elevation of the primary treatment structure, the flows from CSO 8 will be required
to be pumped into MH-P1.
The pump design flow (Qp) is:
Qr =5.2 mgd =3,610: gpm
Set the operating volume of the wet well so that the pump doesn’t start more than 10 times per
hour.
V =15Q, =1.5%* 3610 gpm
V = 5,415 gallons = 724 ft3
e Assume the wet well low level is 3 feet above the pump station floor
e Assume 12 ft by 12 ft internal dimensions
e Set the maximum wet well high level 1 ft below the existing CSO outfall elevation
(=731.00 ft) so that when the influent flow rate exceeds Qp flow will be directed to
Monongahela River.
e Based ontheinternal dimensibns and the required wet well volume, the wet well

operating height is as follows:

h_V_724ft3
T A 144 ft?
h=5ft

e Based on the above, the following are the critical levels:
o Pump Station floor = 722 ft
o Low Level =725 ft
o High Level =730 ft
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Figure 5: Primary Treatment Facility, Plan View, NTS
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Calculate the quantity take-off for the pump station alternative

Estimated Quantities for the €SO 8 pump station:
Reinforced Concrete -
e Assume 18” thick walls
e Assume 2 ft thick foundation.
e Determine the height of the structure. The pump station will be constructed adjacent to
the existing CSO structure which has a rim elevation of 748.45 ft.
H = 74845 ft - 722 ft
H=26.45ft
Calculate the volume of concrete required:
Foundation:
V =15ft = 15ft = 2ft
V =450 ft3 = 17 yd3
Walls:
V = [(15ft* 15ft) — (12ft = 12ft)] » 26.45ft
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V = 2145 ft3 = 79 yd?
Roof:
*Assume 10” thick, two 3 ft by 3 ft hatches

V = [(15ft = 15£t) — 2« Bft +370)] * (107/15)
V=173 ft2 =6 yd®
Total Concrete Volume, CSO 8 Pump Station = 102 yd®
Determine the amount of backfill under and around the structure, assume 2 ft under, and 2 feet
around. |
e Volume under structure:
V=19 ft«19:ft*2 ft
V=722ft3=27yd®
e Volume around structure:
V =[(19ft *» 19ft) — (15ft = 15ft)] * 26.45 ft
V = 3,597 ft3 = 133 yd?
Total Stone Volume, CSO 8 Pump Station = 160 yd®
Estimate the excavation volume:
e Excavate to a depth of 718 ft, existing grade is approx. 748 ft. Note that the ground
adjacent to the CSO structure drops off quickly to an elevation of approximately 740.

Assume the first 8 feet of excavation is a triangle as roughly depicted below:

8ft

22 ft
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v = [/, (8ft x 22f1)] » 22ft
V = 1936 ft3 = 72 yd®
e Assume an area of 22 ft by 22 ft of excavation is required to install the pump station.
Based on location near the river, assume that sheet piling is used on three sides. Start
sheet piling at an elevation at 740 ft and goes to an elevation of 717 ft.
V =22ft«22ft x 23ft
V=11,132 ft3 = 412 yd®
Total Excavation Volume, CSO 8 Pump Station = 484 yd®
Estimate the required quantity of sheet piling:
SA = 23ft = (3 * 22ft) -
SA =1,518 ft?
Total Sheet Piling Surface for CSO 8 Pump Station Area = 1,518 ft?
Estimated Quantities for the Primary Treatment Structure:
Estimate the volume of reinforced concrete
e Use general dimensions as shown on the Hydo International drawing. See Figure 5,
taken from Hydo International Drawing Number 14-3225-02
e Assume awall thickness of 18 inches, foundation thickness of 2 feet
e Estimate the volume of concrete in the foundation. Assume the foundation extends 2

feet.

. n(392ft>2 V2ft

V = 2,389 ft® = 88 yd3
e Estimate the volume of concrete in circular section. The primary treatment structure
needs to be above the 100 year flood plain, set the top to 751.50 ft so that the total

height to the top of the foundation is 41.50 ft

V= Kn (%f—tf) - (n (3—222)2>] « 41.50ft
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V = 6,557 ft3 = 243 yd?
e Estimate the volume of concrete in the discharge channel. Estimate as a three sided box
with internal dimensions of 26 ft by 14 ft by 23.5 ft tall.
o Estimate the channel foundation volume:
V= 29ft*17ft* 2ft
V =986 ft3 =37 yd®
o Estimate the channel wall volume:
V = 66ft* 1.5ft* 23.5ft
V = 2,327 ft® = 86 yd®
Total Concrete Volume, Primary Treatment Structure = 454 yd?
e Estimate the volume of stone under the structure, assume an area of 38 ft by 42 ft by 2
ft thick:
V = 38ft x 42ft * 2ft
V =3,192 ft3 = 118 yd®
Total Stone Volume, Primary Treatment Structure = 118 yd3
e Based on the location adjacent to the river and the required depth, the excavation will
require sheet piling and dewatering. Assume area, 40 ft by 45 ft by 42 ft (738 ft-706 ft =
32 ft + 10 ft below excavation). The total surface area is as follows:
SA = (40ft + 40ft + 45ft + 45ft) = 42ft
SA = 7140 ft2
e Estimate excavation:
V = 40ft x 45ft * 32ft
V = 57,600 ft3 = 2,133 yd®
Total Excavation Volume Primary Treatment Structure = 2,133 yd?
Determine the elevation of the MH-P1. Assume that the manhole is 25 ft upstream of the primary
treatment structure. The 30 inch influent pipe is at a 0.005 ft/ft slope as calculated previously.
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Znvn-p1=724.13 ft
Determine the elevation of MH-P2, assuming the manhole is 25 ft downstream of the primary
treatment structure mileage.
Zyy-p2 = 728.00 ft + (0.005 = 25 ft)
Zwvn-p1 = 727.87 ft
Determine the size of the forcemain from CSO 8 so that the velocity at peak flow is around 10

ft/sec.

Q=3,610gpm =8.0cfs

_Q _80cfs
A_v—l{]fps—o'gft
A |08 fez
r= |—=
T s
r=0.50

Use a 12 inch forcemain
Calculate the design point for the pump in CSO 8. Determine the friction head (Hs) losses,
assume a forcemain length of 40 ft:

1.85 gt /L
Hy = 0.2083 ( C ) (48655 (100)

Where:

f = Friction Head per 100 feet of pipe, ft.
d = Inside Diameter, in.
q = Pipe Flow, gpm
C = Pipe Roughness
L = Force Main Length

100,18 (3160)85 / 40
H; = 0.2083( ) ( )

110/  (12)*86%5 \100




Appendix A-20-e.2

SENATE ENGINEERING COMPANY | " Page 228e0b 8290165
.UTPAR(? Subject:  LTCP Alternative Design
420 William Pitt Way Alternative P1-A, P1-B Page 20 of 46

Pittshurgh PA 15238-1330
Tel: (412) 826-5454
Fax: (412) 826-5458 ; Calculated By: MJE_ CheckedBy: _____ Date: July 2016

Drawing No.

Hr=1ft
Pump intake is at an approximate elevation of 723 ft., Set high point of the forcemain 0.5 ft above
the high water elevation in the primary treatment facility (elevation 737.50 ft). Determine the
static head Hs:
H, = 737.50ft — 723.00ft
Hs=14.5 ft
Assume the minor losses are negligible. The total dynamic head (THD) is:

TDH = H, + Hy = 145ft + 1ft

TDH =15.5ft
Primary Treatment Facility - CSO 8 Pump Station

Item Quantity | Unit | Unit Price Total Price

Reinforced Concrete 556 cY | S 800 S 444,800
Stone 278 cYy | § 15 S 4,170
Excavation 2620 cy | § 30 S 78,600
Sheet Pile 8660 1. SF S 85 S 736,100
30" PVC Conduit 75 LF S 100 S 7,500
12" DIP and Fittings 40 LF S 200 S 8,000
Pumps 1 LS S 40,000 S 40,000
Dewatering 1 1S | ¢ 10,000 $ 10,000
6' Manhole 2 EA ) 15,000 S 30,000
Total S 1,359,170

Based on the cost estimate above, it would be more cost effective in the long term to divert

flow from CSO 8 by way of gravity,

CS0 5, 6, and 7 Pump Station Design
Design pump stations for CSOs 5, 6, and 7 similar to the pump station design at C50 8 above.

Table 1 list the design flows for each of the pump stations:
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Table 1: Design Flows
Q(mgd) | Q(gpm) | Q(cfs)
Pump Station CSO 5 2.090 1451 3.23
Pump Station CSO 6 5.220 3625 8.08
Pump Station CSO 7 2.760 1917 4.27

Each of the pump stations will pump into the same forcemain.

Calculate the size of the wetwell for each of the pump stations. As previously stated, the wet

well should be sized so that the pump does not cyele more than 10 times per hour:

e (CSO5:
V =15Qp = 1.5 * 1451 gpm
V =2177 gallons = 291 ft3
e CSO6:
V =15Qp =1.5% 3625 gpm
V = 5438 gallons = 727 ft3
e CSO7:

V =15Qp, = 1.5% 1917 gpm
V = 2875 gallons = 384 ft3

Determine the elevation of each of the pump station floors. Set the floor elevation based on

the following assumptions;

e Set the low water level 3 feet above the floor

e Set the high water level 1 foot below the outfall so that when the influent flow rate

exceeds the pump capacity, flow will be directed to the river.

Determine the operating height based on the previously calculated above.

e (SO, assume internal dimensions of 8 ft by 8 ft:
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; v o 291 ft3
1 = — = —
A~ (8ft=8ft)
h=45ft
e (SO 6, assume internal dimensions of 12 ft by 12 ft:
v ft3
T A (12 ft*12 ft)
h=5.0ft
e (SO 7, assume internal dimensions of 8 ft by 8 ft:
V. 384 ft3
T A (8ft*8ft)
h=6.0ft

Based on calculated operated height, determine the elevation of the pump station floor:
e (SO 5, effluent elevation = 733.95 ft
Zs_p=73395ft—1ft—-45ft-3ft
Zsr = 7254 ft
e CSO 6, effluent elevation =.729.42 ft
Zep =72942 ft —1ft—50ft—-3ft
" Zsr=720.40 ft
e (SO 7, effluent elevation = 737.86 ft
” 7, 5 =73786ft—1ft—60ft—3ft
Z7.£=727.90 ft
Set the forcemain 4 ft below grade:
e (SO 5, Structure Rim elevation = 747.00 ft
o Forcemain Elevation = 743 ft
e (SO 6, Structure Rim elevation = 748.90 ft

o Forcemain Elevation = 744.90 ft

e (SO 7, Structure Rim elevation = 754.11 ft
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o Forcemain Elevation = 750.11 ft
Based on the above forcemain elevations above, the static head for each forcemain will be
calculated using an elevation of 750.11 ft.
Calculate the static head for each of the pump stations.
e (SO 5, low water level =728.40 ft
Hy = 750.11 ft — 728.40 ft
Hs=21.71ft"
e (SO 6, low water level =723.40 ft
Hg = 750.11 ft — 723.40 ft
Hs = 26.71 ft
e (SO 8, low water level = 730.90 ft
H; = 750.11 ft — 730.90 ft
Hs = 19.21 ft
Calculate the friction head for each segment.
e Segment 1: CSO 7 to the Primary Treatment Facility
o Total Length - 500 ft .
o Forcemain Diameter — 20 inches

o Total Flow —6,993 gpm

492 07063 (100)1-85 (6993)*85 (500)
AL 110/  (20)*8655 \100

He=5 ft
e Segment 2: CSO 6to CSO 7
o Total Length-775 ft
o Forcemain Diameter — 16 inches

o Total Flow —5,076 gpm

100)1-85 (5076)185 (775)

- 02083
a7 A0S 110 (16)*8655 \ 100
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e Segment 3:CSO51toCSO6
o Total Length - 300 ft

He= 13 ft

o Forcemain Diameter — 8 inches

o Total Flow -1,451 gpm

H; = 0.2083 (

1oo>1-85 (1451)*85 (300>
110 (8)*8655 \100
Hf = 15 ft

For the concept level design assume that minor losses (Hm) are 5 ft.

Calculate the total dynamic head (TDH) for each of the CSO structures

H; = Seg.1+ Seg.2 + Seg.3. = 5ft+13ft+15ft

TDH, = 22 ft + 33 ft + 5ft

Hf =Seg.1+Seg.2=5ft+13ft

TDH, = 27 ft + 18 ft + 5ft

e (SOG:
TDHs = Hs + Hy + Hyy
Hi=33 ft
TDHs =63 ft
e (SOG6:
Hi= 18 ft
TDHe =50 ft
e (CSO7:

TDH, = Hs + Hf + Hy,
Hy =Seg.1=5ft

Hf=5 ft
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TDH, = 19 ft + 5 ft + 5ft

TDH; = 29 ft
Table 2 summarizes the design point for each of the pumps as calculated above
Q (gpm) | TDH (ft)
Pump Station CSO 5 1451 63
Pump Station CSO 6 3625 50
Pump Station CSO 7 1917 29

Calculate the discharge piping size for each of the pump stations. Set flow velocity to
approximately 6 fps.
e (SO5 —Design flow = 1,451 gpm =3.23cfs

A 3.23
gsp £=2 3:23¢fs
: VI 6fps *m

d =0.83 ft =9.9 inches
Use a 10 in¢h pipe and fittings
e (SO 6 —Design flow = 3,625.gpm = 8.08 -

.. |Q@ _ (808cfs
d‘z./m‘z Iﬁfps*n

d =1.31 ft=15.7 inches
Use 15 inch pipe and fittings
e (SO 7-Design flow=1,917 gpm =4.27 cfs

4,27
d=?2 _Q_=2 A27efs
VI 6fps*m

d =0.95ft =11.4 inches

Use 12 inch pipe and fittings



Appendix A-20-e.2

SENATE ENGINEERING COMPANY Pes
U-PARC Subject:  LTCP Alternative Design
420 William Pitt Way Alternative P1-A, P1-B Page 26 of 46
Pittsburgh PA 15238-1330 Drawing No.
Tel: (412) 826-5454
_ Fax: (412) 826-5458 Calculated By: MJE_ Checked By: _____ Date:luly 2016

Figure 7: Pump Station Forcemain Schematic

Estimate the materials and quantity for each of the €SO Pump Stations
cso5
Concrete:

e Internal Dimensions — 8 ft by 8 ft

e Height—747ft—725.4ft=216ft

e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond

wall and is 2 ft thick.
V = 13ft » 13ft » 2ft
V =338 ft3
e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
V = [(11ft = 11ft) — (Bft » 8 ft)] x 21.6ft
V=1,2311ft
e Calculate the roof volume. Assume a 10 inch thick roof with a 4 ft by 4 ft hatch

opening

V = [(11ft * 11ft) — (4ft x4 ft)] (10"/12)
V = 88 ft3

Total Concrete Volume = 1,657 ft* = 61 yd®
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Stone:

e Assume 2 ft of stone under and around the structure
e Calculate the volume under the structure:
V = 15ft = 15ft * 2ft
V=450 ft3
e Calculate the volume around the structure:
V = [(15ft * 15ft) — (11ft * 11 ft)]  21.6ft
V= 2246 ft3 "
Total Stone Volume = 2,696 ft* = 100 yd®
cso6
Concrete:

e Internal Dimensions — 12 ft by 12 ft

Height —748.9 ft — 720.4 ft = 28.5 ft
e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond
wall and is 2 ft thick. /
V=17ft=17ft x 2ft
V=578 ft3
e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
vV =[(15ft * 15ft) — (12ft = 12 ft)] » 28.5ft
V =12,309 ft?
e Calculate the roof volume. Assume a 10 inch thick roof with a 5 ft by 5 ft hatch
opening
v = [(157t + 157t) — (5fe = 5701+ (107/15)
V =167 ft3
Total Concrete Volume = 3,054 ft* = 113 yd®

Stone:
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e Assume 2 ft of stone under and around the structure
e Calculate the volume under the structure:
V =19ft =« 19ft = 2ft
V=722 ft3
e Calculate the volume around the structure:
V = [(19ft » 19ft) — (15ft = 15 ft)] » 28.5ft
V=3,876 ft?
Total Stone Volume = 4,598 ft3 = 170 yd®
Ccs07
Concrete:
e Internal Dimensions — 8 ft by 8 ft
e Height—754.1ft—727.9 ft=2622ft
e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond
wall and is 2 ft thick. A
V =13ft* 13ft = 2ft
V=338 ft3
e Calcuiate the volume of the walls. Assume-a wall thickness of 1.5 ft
V = [(11ft = 11ft) — (8ft = 8 ft)] » 26.2f¢
V = 1,493 ft3
e Calculate the roof volume. Assume a 10 inch thick roof with a 4 ft by 4 ft hatch
opening :
V = [(11ft * 11ft) — (4ft * 4 ft)] * (10"/12)
Vv = 88 ft?
Total Concrete Volume = 1,919 ft3 =71 yd?
Stone:

e Assume 2 ft of stone under and around the structure
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e C(Calculate the volume under the structure:
V =15ft = 15ft = 2ft
V=450 ft3
e Calculate the volume around the structure:
V = [(15ft = 15ft) — (11ft * 11 ft)] = 26.2ft
V= 2725 ft?
Total Stone Volume = 3,175 ft3 =118 yd®

Primary Treatment, CSO 3

Due to space requirements a storm king will not be used for flow from CSO 3. Instead, flows from
CSO 3 will receive primary treatment from a secondary headworks train in the pump station.
Similar to CSO 8, a secondary diversion structure will be constructed for CSO 3. During dry
weather, flow from CSO will be directed to a primary headworks train in the pump station rated
for a flow of 1.3 mgd. During wet weather, flow will be directed to a secondary headworks train
in the pump station which will provide primary":treatment. Disinfection will be provided for in a

structure adjacent to the pump station.

Figure 8 — Pump Station Layout, Alternative P1

N Primary Treatment to River

Primary Treatment Train

4
\ \ Fallen Timber )~
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Headworks Train Design

Provide a concept level design of the Normal Flow Channel and Primary Treatment Channel
Design Flows:
e Normal Flow Channel = 2.402 mgd = 1,668 gpm = 3.71 cfs
e Primary Treatment Channel =5.590 mgd = 3,882 gpm = 8.65 cfs
Design the Normal Flow Channel with the following equipment:
e 54” Long by 6” Wide Cutthroat Flume
e 7 Diameter Grit Chamber rated for 2.5 mgd

e 1’ 3” Wide Mechanical Bar Screen

Figure 9 — Conceptual Headworks Layout — Normal Flow Train

Cutthroat

Pt.1 /Pt.1

®  Grit Chamber

El. 10'
Mechanical Screen \
s E|. 10’ e E|.9.95' '
® pt, 3 ® Pt, 2 ® EI.9.75

Figure 9 is a conceptual layout of the Normal Flow Channel. Not shown are slide gates and the
manual bar screen channel. Determine the approximate water surface profile, ignore friction

losses.

e Flow depth at Pt. 1 — Use equation for 54” X 6” cutthroat flume

Y1 E (1%—6)1/1'72 _ (_3%?5)1/1.72
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y1 = 1.45 ft

o Determine the total Head at Pt. 1

v =

H, = LA5ft + 10ft +

H1=

Q

vi

Y1 +Zl+zg

29

H1 = 1150 ft

e Flow depth at Pt. 2 ~ Assume that Hi1 = Ha

o Guessy,=1.49ft

Vy =

Hy = 1.49ft + 9.95ft +

Hy =y, +2z,+

Q/A=

v}
29

3.71cfs

3.71

[a= Cfs/ (1.45ft * 1.5ft)
v=1.71fps ’

(1.71fps)*

(1.49ft * 1.5ft)

vz =199 fps

29

H; =11.50 ft =11.50 ft — OK

vz =1.49 ft

(1.99fps)*

e Flow depth at Pt. 3 — Determine headloss through mechanical bar screen, assume 0.25

inch bar thickness, 0.25 inch clear space, 25% blockage.

S 2

2
= 2gK? [(we(yll + hi)) - (W(J’z1+

Q: Flow rate (cfs)

K: Frictional coefficient — 0.84

We: Effective width (ft)

W: Channel width (ft)

o
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Y;: Downstream flow depth (ft)
hi: Headloss

W, =W =9)(;75) @B
S Side fabrication thickness (ft) — Assume 0.25 ft
c: Clear opening between Ab’a:rs‘(‘fin.)
b: Bar thickness (in.)

B: Degree of blinding (fraction)

0.25 in.
0.25 in. +0.25 in.

We‘v = 0375 ft

W, = (125 ft - 0.25 ft)( )(1 _025) "

o Guess h =0.49 ft

_ (371cfs)? 1 2 1 2
L7 29(0.842) (0.375fr(1.49 ft+ 0.49ft)) B (‘1’.__25 ft(1.49ft + 0.49 ft)) ]
h = 0.49 ft =0.49 ft - OK
- ya=y2+hi=1.49ft+0.49 ft

ys =1.98 ft

Design the Primary Treatment Channel with the following equipment:

54” Long by 12” Wide Cutthroat Flume

10’ Diameter Grit Chamber rated for 7 mgd

e 2’ Wide Mechanical Bar Screen

Flow depth at Pt. 1 — Use equation for 54" X 12” cutthroat flume

b= (-1-_%8>1/1.72 _ (§-61.i92f£>1/1.72

y1=2.37 ft
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Figure 10 — Conceptual Headworks Layout — Primary Treatment Train

Cutthroat

Pt.1 /Pt.1

®  Grit Chamber
1. 10

Mechanical Screen ~\
e El. 9.75' e El 9.70' .
s pt.3 I & Bt 3 * EL9.50

o Determine the total Head at Pt. 1
i & y + + i
1=V1 T4 "2

8.65 cf.
P1= Q/A = 4/ (2 ft * 2.37ft)

v=1.82 fps

e : 1.82fps)?
H, = 2.37ft + 10ft +(—2f’i)—

Hy=12.42 ft

e Flow depth at-Pt. 2— Assume that Hi = H;

H +2; + vz

= VA —_—
1= Y2 2 29

o Guessyz=2.68ft

8.65
V2 = Q/A = 2k (2.68 ft * 2 ft)

vz =1.61 fps
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(1.61fps)?
H, = 8.65ft +9.70ft + ————2’;p

H,=12.42 ft =12.42 ft - OK

y2 = 2.68 ft

e Flow depth at Pt. 3 — Determine headloss through mechanical bar screen, assume 0.25

inch bar thickness, 0.25 inch clear space, 25% blockage.

2 2
o= ngz [(We(y;l + hl)) 3 (W(yllﬁr

W, =W =) (55) - B)

ol

)(1 —~0.25)

W, = (2 ft — 0.25 t)( 0.25 in.
e =2 ft=025O\Goe i o025 m.
W, =0.656 ft
o Guess h=0.37ft
(865 cfs)? ( 1 )2 (
Ch 29(0.842) |\0.656ft(2.68ft + 0.37f1) 2.00

hi=0.37 ft =0.37 ft - OK

ya=y2+hl=2.68 ft + 0.37 ft

Pump Station Wet Well

ys = 3.05 ft

1
Ft(2.68ft + O.37ft)) ]

The pump station will be fitted with two dry weather pumps on VFDs operating in a primary back

up system and two wet weather pumps also operating in a primary backup configuration. The

depth of the wet well is determined based on the following assumptions:

e The dry weather pump off level is 5 feet above the floor

e The dry weather pumps required 2.5 feet of operating level

e The wet weather pumps required 2.5 feet of operating level

e 1 foot off freeboard is provided
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e The top of the wet well is positioned at the headworks channel floor elevation so that
during normal operation, the wet well level does not impact the water surface profile of
the headworks.

CSO 3 Secondary Diversion Structure

The following are the design flows for CSO 3 for alternatives involving primary treatment:
e Allocated Capacity — 0.240 mgd
e Additional Capacity — 1.102 mgd
e Primary Treatment Capacity —5.590 mgd
Therefore, the total flow entering the secondary diversion structure is 6.932 mgd = 4,813 gpm =
10.73 cfs.
Use a 21 inch conduit at a slope of 0.005 ft/ft between the existing CSO structure and the

secondary diversion structure. Check the capacity:

1.49 i SO =
Q= O—O—ﬁ(0.4375‘ft)2/3\/0.005(2.41ft)

- Q=13.28cfs> 10.73 cfs — OK
Design the secondary diversion structure similar to the structure designed for CSO in previous
sections.
Figure 11 shows a profile view of the secondary diversion structure for CSO 3

Figure 11 — CSO 3 Secondary Diversion Structure

INFLUENT FROM
EXISTING C50
SIDEFLOW WEIR

TO PRI. TREATMENT

Ho _%
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Set Ho to 4 ft based on the calculated water surface profile in the Primary Treatment Train. This
will ensure that the backwater effect of the headworks will not impact the weir in the
Secondary Diversion Structure.
Determine the influent elevation of the Secondary Diversion Structure (Zsp-3-in)
CSO 3 Influent Elevation (Za.n) = 723.82 ft
The length of the conduit from CSO 3 to the Secondary Diversion Structure is approximately 30
ft at a slope of 0.005 ft/ft.

Zsp—s—iv = Zz_iv — (S * L) = 723.82 ft — (0.005 = 30 ft)

Zsp-3-in = 723.67 ft
Based on the elevation of the influent to the Secondary Diversion Structure, the effluent
elevation (Zsp-3-out) is:
- Zsp-3-out = 719.67 ft

Set the weir height in the Secondary Diversion structure so that the allocated and required
additional capacity is directed to the Normal Flow headworks train
The total flow rate (Qr) that is must be directed to the Normal Flow channel from CSO 3 is 1.342
mgd = 2.08 cfs, set the weir elevation 5% higher than the calculated normal flow depth at Qx.
Both the influent and effluent pipe are a 21 inch pipe at a slope of 0.005 ft/ft and have a
capacity of 13.28 cfs as calculated above.

Determine ratio of design flow to full flow:

0 2,08 cfs _
Qrun — /13.28 cfs ~ 0.16

Use the below graph to determi‘ne' the ratio of design flow depth to full flow depth (y/D):
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Flow in Partially Full Pipes
1.1
1
0.9 "/ /,r
0.8 | - :
3 Vi Ve /
o 07
@ . /
' v
2 /)
5 o0s /,
3
E'c- 0.4 QfQﬁﬂl
0.3 //
0.2
13
o1+ 1 A — 12 O
/ H-."'*"-- -1.1 nﬂ]u
0 1.0
0 01 02 03 04 05 06 07 08 08 1
y/iD
y/D = 0.30

Calculate the normal depth (y)
y=(/p)D=030+21in
y=6.31in.=0.525ft
Calculate Hw:
Hy =y =1.05=0.525 ft » 1.05

Set Hw =6~-5/8"
Set the Pump Station influent elevation (Zps-in)

Zpsn = 719.50 ft

Pump Station Cost Estimate

Reference Figures 12 and 13 for a plan and profile view of the pump station. Note that the figures

are general, not to scale and for concept level design only.
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Figure 12: Pump Station Layout, NTS
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Reinforced Concrete Volume

Assume foundation is 2 ft thick and walls are 1.5 ft thick.

Headworks Floor:

V = 35ft = 40ft » 2ft = 2,800 ft3

Channel Walls (excluding grit chambers):

e Assume channel height of 4.5 ft. Assume total wall length of 140 ft
V =45ft*140ft » 1.5ft = 945ft3

Channel Walls (grit chamber): Reference Figure 14 below

e 7 mgd grit chamber:

v={=(" t/z)z) ~(=(" t/z)z)] <367ft+ |(n (6f?/2)2) - (n(?’f .t/z)z)] «5ft

e 10 mgd chamber:

V=253ft

v =[(+(h) )~ (= (1) )] <a7sse+ [(m (Bft_/z)?) ~(x(5%,) )] - 55t

o V=426

e Figure 13: Grit Chamber Profile View, NTS
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Wet Well/Dry Well Floor:

V = 40 ft * 40 ft * 2 ft = 3,200 ft3

Headworks Wall: Total Length

V = [2(35 ft) + 2(40 f£)](1.5 ft)(27.5 ft) = 6,187.5 ft>

Wet Well/Dry Well Wall:

V = [(3(40 ft) * 1.5 ft » 42.5 ft)] + [40 ft 1.5 ft « 15 ft] = 8,550 ft*

Final Grade Floor, Assume 10 Inches thick:

v = (75 f£) (40 fO)(10 i1/ ) = 2,500 ft?
Total Reinforced Concrete Volume = 24,862 ft* = 921 yd*

Excavation Volume

Existing Grade is approximately 742 ft..The geotechnical report indicates that the top 20 feet of

material is waste.

Outside dimensions of pump station is 78 ft by 43.ft, excavate a minimum area of 118 ft by 83

ft.

Excavate 5 feet below bottom of wet well floor, elevation 703.50 ft.

Sheet Pile two sides (along the railroad tracks, 83 ft and along Fallen Timber creek, 118 ft)

Cut back the remaining two sides at a 1:1 slope

Total Excavation depth: -

742 ft — 703.5 ft = 38.5ft

Excavation (Not including cutback)

V =118 ft = 83 ft  38.5 ft = 377,069 ft3

Cut Back Volume:

v =[(1/,)(38.5 f£)(38.5 f£) (156 ft)] + [(1/5)(38.5 F£)(38.5 ft) (121 f)] = 205,291f¢°

Total Excavation Volume = 582,360 ft> = 21,568 yd?
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Sheet Piling Surface Area

Assume sheet piling extends 10 feet below excavation depth.
SA = (118 ft + 83 ft) »48.5 ft = 9,750 ft3
Stone Volume
Assume that stone is used to backfill the excavation volume excluding the cutback area and the
pump station volume (129,129 ft?)
Total Stone Backfill Volume = 247,940t3 = 9,183 yd?
Assume the excess material disposal volume is equal to the stone volume.

Assume a site grading volume of 8,000 yd?*

Primary Treatment Disinfection

According to the Disinfection/Treatment of Combinéa‘ Sewer Overflows, Syracuse, New York
(EPA-600/2-79-134) “Bench-scale test indicate that target fevels of bacteria and viruses could be
accomplished within two minutes in simulated CSO with a Cl, dosage of 25 mg/|.” Large scale
testing described in the same document indicate that a contact time of 1 minute and a dosage of
8 mg/! will satisfy most regulatory requireme’ntéi The system would have to have adequate
capacity so that adjustments could be made to accommodate site conditions. Design the system
for a contact time of 10 minutes at peak flow and dosage of 25 mg/|
V = Q * T = 3,882 gpm * 10 min.= 38,820 gallons = 5,200 ft3

Design a tank as follows:
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Figure 14: Contact Chamber, Profile View, NTS

69’

19/'\ = 4 4I =
L1 _
T
10'|| 10’

Based on the elevation of the primary treatment headworks effluent (719.50 ft) flow from the
contact tank will have to be pumped out. The 10’ by 10’ chamber at the end of the contact tank
will hold two submersible pumps.:
Determine the volume of concreteiin the contact tank, assume exterior walls have a thickness of
1.5 feet. Set influent elevation 5 feet below headW'Orks effluent so that backwater effect does
not imbaét'headwofk;s water pfdﬁle. The contact-.chamber will be placed 20° downstream of the
pump station. Assume an influent elevation (Zcc) is 714 feet. Set top of structure to elevation
751 feet. Total height is 37 feet..
Calculate foundation volume: Assume 2 ft thickness

V=22 ftx72 ft*x2ft= 3,168 ft3
Calculate exterior wall volume:

V=1[(22 ft*72ft) — (19 ft 69 ft)]*37 ft = 10,101 ft3

Calculate internal wall volume: Assume 6 ft height, total length of 195 ft

V=195 ft*1ft*6ft=1170 ft

Total contact tank concrete volume = 14,439 ft® = 535 yd®
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Assume pump wet well is 6 feet deep, total height of the structure is 43 feet
Calculate foundation volume: Assume 2 ft thickness
V=13ft*13ft*2ft=338ft3
Calculate exterior wall volume:
V =[(13 ft =13 ft) — (10 ft = 10 ft )] = 43 ft = 2,967 ft3

Total wet well concrete volume = 3,355 ft° = 124 yd?
Sheet Pile: Based on the location next to the stream and an adjacent property not owned by the
Authority, sheet pile on all sides the entire depth. Sheet pile and area, 40 ft by 80 ft to
accommodate the wet well. Sheet pile to elevation of 700 ft, 40 feet deep.

SA = [2(40) + 2(80 ft)] * 40 ft = 9,600 ft?
Calculate the excavation volume
Disinfection Tank: Excavate to an elevation.of 710 feet, assume existing grade at 740 feet
Excavate an area 28 ft by 78 ft.
V' =40 ft «80 ft » 30 ft = 96,000 ft3
Wet Well: Excavate an additional 13 ft by 13 ft by 6:ft for the wet well
V=13 ft*13 ft*6 ft = 1,014 ft>
._ Total Excavation Volume = 97,014 ft3 = 3,593 yd®

Assume stone backfill the entire excavation minus the contract tank volume.

ApprOxi'mate S"tdheVVolume = 49,494 ft3 = 1,833 yd®

Design pump and forcemain

Set velocity to 6 fps. Design flow is 5.59 mgd = 8.65 cfs

. 1Q _ . |865¢cfs
—Zj:_n_z ‘ﬁfps*n

d =1.35 ft = 16.2 inches
Use 16 inch pipe and fittings
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Pump invert is approximately 710 feet and discharges into CSO 3 at an elevation of 724 feet.
Static head is 14 feet. Calculate friction head:

o Total Length - 50 ft

o Forcemain Diameter — 16 inches

o Total Flow — 3,882 gpm

100)1'85 (3,882 gpm)l'es'( 50 )
110 (16 in)*8655 \100

Hi=0.5 ft

H = 0.2083<

Provide a pump with a design point of 3,882 gpm at 15 ft TDH

Provide chemical feed pumps capable of providing 25 mg/l dosage for both chlorination and
dechlorination. This will provide a conservative design and allow for flexibility when calibrating
the dosage to suite site conditions
Determine dosage rate in Ib/min
Design Flow Rate = 5.59 mgd = 14,693 L/min
Design Concentration = 25 mg/I

Dosage = 25™9/, +14,693 L/, = 367,352 ™9/ = 0367 "9/
Assumie a 12% strength solution of sodium hypochlorite solution

12 9% = 120,000 ™9/, =120 *9/ .

Sodium Hypochlorite feed rate:

kg
0367 9/ .
Q = = N — 0.003 m3/mm = 0.808 gpm = 48 gal/hr
g.
120 2/ s

Assume a 44% strength sodium bisulfite solution
44 % = 440,000 ™9/, = 440 ¥/,

Sodium Bisulfite feed rate:
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kg
_ 0.367 /i

in _ 90008 M’/ . =0.220 gpm = 13 gal/hr

min

440 K9 /13

Flow Equalization Tank (Alternative P1-A Only)

Design the Flow EQ tank at the WWTP to accommodate excess flows from CSO 3.
Flow will enter into the pump station flows exceeds the dry weather capacity (=900 gpm) wet
weather pumps will turn on directing flow to the Flow EQ tanks. The following are the Flow EQ
tank design parameters for Alternative P-1:

e Peak Flow Rate Qp = 1.10 mgd = 761 gpm = 1.70 cfs

e Storage Volume = 1.14 million gallons
The largest diameter tank that can fit onto the site is 80 feet:
Use a 78-foot diameter, 33-foot-tall flow equalization tank
The tank floor will sit at an approximate elevation of 748 feet.
Operating Narrative: During periods of wet weather, flows in excess of the dry weather pumping
capacity (900 gpm) willbe pumped using wet weather pumps to the Flow EQ tanks at the WWTP.
After the event is over, flow will be pumped from the Flow EQ tanks into the normal process
tanks.
Assume the pump intake is.an elevation of 712 feet.
Determine the Static Head when tank is full:

Hy = (748 ft +32 ft) — 712 ft = 68 ft

Set the forcemain velocity to 5 fps

_y 1.70 cfs
~Clvm Sfps * T
d =8 inches

Determine the friction head:

100\ (761 185 85() ft
) (761 gpm) ( f>=13ﬁ

H =02 3(
s 0831110 (8 in.)*8655 \ 100
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Add 5% extra to account for minor headlosses:
H =1.05(68 ft +13 ft) =85 ft
The Wet Weather pump design point is 761 gpm @ 85 ft TDH
Aeration must be provided so that the stored volume does not go septic. Domestic Wastewater

Facilities Manual requires 1.25 cfm/1,000 gallons

1,140,000 gallons cfm
air = * 1,25 ———
1000 1000 gallons

= 1,425 cfm

Determine the blower motor size:
e Tank depth when full of 32 feet. Assume a diffuser submergence of 30 feet
e Assume an additional 5 feet of headloss through pipes, fittings and diffusers.

e The peak operating pressure is then 15 psi add 1 psi asa safety factor

5 QP1 (&)0.283 .
Y 66.4e,e5 | \Py

Blower Horsepower {(hp)
Q = Air flow rate'in (CFM)
'. P1 = Inlet Pressure (psia)
Py = Outlet Pressure (psia)
em = Blower Motor Efficiency (Assume 70%)

- eg = Blower Efficiency (Assume 90%)

(1,425 CFM)(14.7 psia) (30.7 psia)o‘283 Ae116n
W= T 66.4(0.7)(0.9) 14.7 psia B 4

Provide two 150 hp blowers in a primary backup configuration

House the blowers in a 25 ft by 20 ft building



Appendix A-20-e.2
Page 255 of 329

Collection System Upgrades

Concept Level Design Calculations

Collection System Upgrades Alternative Analysis for Alternatives P2-A, P2-B, and

Bl



Appendix A-20-e.2

SENATE ENGINEERING COMPANY ! Page%% ﬁo!.5101651
U-PARC ' Subject:  LTCP Alternative Design
420 William Pitt Way Collection System Upgrades Page 1 of 23
Pittsburgh PA 15238-1330 Alternative Analysis Drawing No.
Tel: (412) 826-5454
Fax: (412) 826-5458 Calculated By: _MIE Checked By: ____ Date: July 2016

Primary Alterative 3 involves conveying all primary treatment flows to the proposed EBMA pump
station to receive primary treatment in a dedicated headworks train. Excess flows from CSO 3

will be pumped to the WWTP to a flow equalization tank. Table 1 list the design flows for this

alternative.
Table 1
Alternative P2-A
Peak Flow Rate | Peak Flow Rate | Volume
(mgd) (gpm) (gallons)
Primary Treatment at EBMA PS 20.830 14465 -
Collection/Conveyance Upgrades CSO 5 2.090 1451 -
Collection/Conveyance Upgrades CSO 6 - 5220 3625 -
Collection/Conveyance Upgrades CSO 7 2.760 1917 -
Collection/Conveyance Upgrades C50-8 5.170 3590 -
Flow Equalization 1.100 764 1,136,000
EBMA Pump Station Capacity - 1.296 900 -
WWTP Capacity* 2.500 1736 -
* Assumes a Wylie Capacity of 1.2 mgd

Determine if it is more economical for flows from CSO 8, 7, 6, and 5 to be pumped or flow by
gravity to the EBMA pump station.

Gravity Flow Alternative

Table 2 below list the approximately minimum existing pipe slope between the each of the CSO

structures and the total cumulative flow required to convey.

Table 2
Minimum Maximum Conduit Size Manning’s Capacity
Segment Slope | Flow (mgd) (in.) “n" (mgd)
CSO 8to CSO 7 0.0008 5.17 27 0.012 6.149
CSO 7to CSO 6 0.0011 7.93 30 0.012 9.550
CSO6t0 CSO5 0.0017 13.15 36 0.012 19.306
CSO 5 to Pump Station 0.0012 15.24 36 0.012 16.220
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To ensure that the interceptor operates properly during normal conditions, the wet weather
flows will be routed through a parallel interceptor. Table 3 list the depths, lengths, conduit size,

and if the conduit will be installed by open cut or horizontal drilling.

Table 3
Manhole Depth (ft) ggzd(:ln'; Length (ft) In:ﬂt:[[ls:gn
MH L 19.50 27 78 ocC
MH K 5.71 27 195 0oC
MHO 20.36 27 255 HD
MH | 20.98 27 210 HD
MHH 21.75 30 275 HD
MH G 22.45 30 317 HD
MH F 21.32 36 269 HD
MH E 19.39 36 290 HD
MH D 19.84 36 350 HD
MHC 25.33 36 191 HD
MH B 23.77 36 160 HD
OC - Open Cun; HD- Horizontal Drilling

Pump Station Alternative

CSO 5, 6, 7, and 8 Pump Station Design

Design pump stations for CSOs 5, 6, 7, and 8 similar to the pump station design at CSO 8 above.

Table 1 lists the design flows for each of the pump stations:

Table 1: Design Flows

Q(megd) | Q(gpm) | Q(cfs)
Pump Station CSO 5 2.090 1451 3.23
Pump Station CSO 6 5.220 3625 8.08
Pump Station CSO 7 2.760 1917 4.27
Pump Station CSO 8 5.170 3590 8.00
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Each of the pump stations will pump into the same forcemain. Calculate the size of the wetwell
for each of the pump stations. As previously stated, the wet well should be sized so that the

pump does not cycle more than 10 times per hour:

e (CSO5:
V =1.50Qp = 1.5 %1451 gpm
V = 2177 gallons = 291 ft®
e (SO6:
V =1.5Qp = 1.5 * 3625 gpm
V = 5438 galloris = 727 ft3
e (CSO7:
V =15Qp = 1.5 %1917 gpm
V = 2875 gallons = 384 ft*
e (CSO8:

V = 1.5Q, = 1.5+ 3590 gpm
V = 5382 gallons = 720 ft?

Determine the elevation of each of the pump station floors. Set the floor elevation based on
the following assumptions;
o Setthe ibw water level 3 feet above the floor
e Setthe high water level 1 foot below the outfall so that when the influent flow rate
exceeds the pump capacity, flow will be directed to the river.
Determine the operating height based on the previously calculated above.
e (SO 5, assume internal dimensions of 8 ft by 8 ft:

v o 291ft3

“A4 (8ft+8f0)
h=4.5 ft
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e (SO 6, assume internal dimensions of 12 ft by 12 ft:
v 727 it
T A (12 ft =12 ft)
h=5.0ft

e (SO 7, assume internal dimensions of 8 ft by 8 ft:
B vV _ 384 ft3
T A (8ft=8ft)
h=6.0ft

e (SO 8, assume internal dimensions of 8 ft by 8 ft:

vV 7201t
T AT (12 ft =12 ft)
h=5.0ft

Based on calculated operated height, determine the elevation ofthe pump station floor:
e (SO 5, effluent elevation = 733.95 ft
Zs_p=73395ft—1ft—45ft—-3ft
Zsr=725.4 ft
e (SO 6, effluent elevation = 729.42 ft -
Zop=72942ft—1ft—50ft—3 ft
Ze-r =720.40 ft
e (SO 7, effluent elevation = 737.86 ft
Z,_p=73786ft—1ft—6.0ft—3ft
77, =727.90 ft

e CSO 8, effluent elevation = 731.05 ft
Z,_p=731.05ft—1ft—50ft— 3ft
Zar = 722.05 ft
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The forcemain would follow the same path as the existing interceptor. Table 4 list the rim

elevation of each of manholes along the interceptor. Set the forcemain 4 ft below grade:

Table 4

Manhole Rim Elevation CSO Discharge
MH L 751 Cso 8
MH K 737
MH O 751.5
MH | 751.5
MH H 752.07 CSO 7
MH G 752.31

MH F-1 750.36
MH F 750.63 CSO 6
MH E 748.25
MH D 748.25 CSO 5
MH C 753.31
MH B 751.5

Based on the above existing manhole rim elevations and assuming that the forcemain is installed
4 feet deep, the static head for each forcemain will be calculated using an elevation of 753.31 ft.
Calculate the static head for each of the- pump stations.
e (SOS5, .Vlow water level = 728.40 ft
H; = 753.31 ft — 728.40 ft
Hs = 24.91 ft
e CSO 6, low water level = 723.40 ft
Hg = 753.31 ft — 723.40 ft
Hs=29.91 ft
e (SO 7, low water level = 730.90 ft
Hs; = 753.31 ft — 730.90 ft
Hs = 22.41 ft

e (SO 8, low water level = 725.00 ft
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Hg = 753.31 ft — 725.05 ft
Hs = 28.26 ft
Calculate the friction head for each segment.
e Segment 1: CSO 5 to Manhole A’ (Discharges to proposed gravity line adjacent to Boat
Club)
o Total Length - 700 ft
o Forcemain Diameter — 24 inches

o Total Flow — 10,583 gpm

100)1-35‘ (10,583)185 (700) ;
110/ = (24)*#8655 \100

He= 7 ft:

Hy = 0.2083(

e Segment2:CSO61toCSO5
o Total Length — 560 ft
o Forcemain Diameter — 24 inches

o Total Flow —9,132 gpm

100)1-?5 (9,132)185 (560)
110 (24)+8655 \100

Hf =4 ft

H; = 0.2083 (

e Segment 3:CSO7toCSO6
o *Total Length - 590-ft
o Forcemain Diameter — 18 inches

o Total Flow —5,507 gpm

100)1-85 (5,507)185 <590)
110 (18)48655 \100

Hr = 7 ft

H; = 0.2083(

e Segment 4:CSO 8to CSO 7
o Total Length - 740 ft
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o Forcemain Diameter — 16 inches

o Total Flow —3,590 gpm

100)1-85 (3,590)85 <740>
110 (16)*8655 \100

He=7 ft

H; = 0.2083(

For the concept level design assume that minor losses (Hm) are 5 ft.
Calculate the total dynamic head (TDH) for each of the CSO:structures
e (CSO8:
TDHg = Hg + Hf + Hp,
H; = Seg.1+ Seg.2 + Seg.3 +Seg.4a=7ft+4ft+7ft+7ft

He = 24 ft
TDHg = 28 ft + 24 ft + 5ft
TDHg =57 ft
e CSO7:
'TDH, = Hg + Hy + Hp,
H; = Seg.1+Seg.2+Seg:3=7ft+4ft+7ft
Hi = 17ft-
TDH, = 22 ft 17 ft + 5ft
TDH; =44 ft
e (CSO6:

Hy=Seg.1+Seg.2=7ft+4ft
He=11ft
TDH, = 30 ft + 11 ft + 5ft
TDHe = 46 ft

e (SO5:
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TDHs = Hs + Hf + Hp
Hf =Seg.1=7f
He=7 ft
TDHs = 25 ft +7 ft + 5ft
TDHe = 37 ft

Table 2 summarizes the design point for each of the pumps as calculated above

Q (gpm) | TDH (ft).
Pump Station CSO 5 1451 37
Pump Station CSO 6 3625 46
Pump Station CSO 7 1917 44
Pump Station CSO 8 3580 | 57

Calculate the discharge piping size for each of the pump stations. Set flow velocity to
approximately 6 fps.
e CSO5 - Design flow = 1,451 gpm = 3.23 cfs

_ Q ’3.23(:)“5
d_zg_z 6fps *m

d =0.83 ft =9.9 inches
Use a 10 inch pipe and fittings
e (SO 6—Design flow = 3,625 gpm = 8.08 cfs

.08
i=2 | L oq [B08CS
1% 6fps*m

d =1.31ft = 15.7 inches
Use 16 inch pipe and fittings

e (SO 7 - Design flow = 1,917 gpm = 4.27 cfs
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4.27 cfs
d=?2 ._Q_=2 ____C'f—
VI 6fps*m

d =0.95 ft = 11.4 inches
Use 12 inch pipe and fittings

e (SO 8 — Design flow = 3,590 gpm = 8.0 cfs ]

e ’S‘Dcfs
d—zj;—z 6fps «m

d = 1.3 ft = 15.6 inches
Use 16 inch pipe and fittings
Estimate the materials and quantity for each of the .CSO Pump:Stations
CSO05
Concrete:
e Internal Dimensions — 8 ft by 8 ft
e Height— 747 ft—725.4 ft=21.6ft
e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond
wall and is 2 ft thick.
| V = 13ft = 13ft * 2ft
V =338 ft3
e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
V = [(11ft * 11ft) — (8ft = 8 ft)] » 21.6ft
V=1,231ft
e Calculate the roofvolume. Assume a 10 inch thick roof with a 4 ft by 4 ft hatch
opening
v = [(A1ft < 11f8) — (aft = 4 f01  (10/1)
V =88 ft3
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Total Concrete Volume = 1,657 ft* = 61 yd®

Stone:

e Assume 2 ft of stone under and 2.5 ft around the outside of the structure
e Calculate the volume under the structure:
V = 18ft = 18ft * 2ft
V=648 ft> - -
e Calculate the volume around the structure: |
V = [(18ft « 18ft) — (11ft * 11 ft)] » 21.6f1
V= 4,385 ft3
Total Stone Volume = 5,033 ft3 = 186 yd?
Excavation:
e Total Depth {assumes 2 ftrf‘c'ﬁiii:(:i("'fcjundation and stone) = 25.6 ft
o Excavation Area = 18 ft by 18 ft
e Calculate v_c¢>,1IUmé'fof ex_cavation: ,
V=256 ft+18ft « 18ft
V = 8,294 ft® = 307 yd?
e Sheet pile area, assume 10 feet below bottom of excavation:
SA = 4(18ft) * 35.6ft
SA = 2,563 ft2
Cso 6
Concrete:
e Internal Dimensions.— 12 ft by 12 ft
e Height—748.9 ft — 720.4 ft = 28.5 ft
e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond

wall and is 2 ft thick.
V=17ft*17ft = 2ft
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V =578 f3

e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
V =[(15ft = 15ft) — (12ft = 12 ft)] » 28.5ft
vV =2,309 ft3
e Calculate the roof volume. Assume a 10 inch thick roof with a 5 ft by 5 ft hatch
opening
v = [(A5ft * 15f1) — 5ft* 5701 = (10/,)
V=167 ft3
Total Concrete Volume = 3,054 ft3 = 113 yd?
Stone:
e Assume 2 ft of stone under and 2.5 ft around the outside of the structure
e Calculate the volume under the structure:
V =20ft*20ft > 2ft
. V=1800ft?

e Calculate the volume around the structure:

V = [(20ft % 20ft) — (15ft = 15 ft)] » 28.5ft

V= 4,987 ft?
“Total Stone Volume = 5,787ft3 = 214 yd?
Excavation:
e Total Depth (assumes 2 ft thick foundation and stone) = 32.5 ft
e Excavation Area = 20 ft by 20 ft
e (Calculate volume of excavation:
V=325 ft*20 ft+20ft
V =13,00 ft3 = 481 yd3

¢ Sheet pile area, assume 10 feet below bottom of excavation:

SA = 4(20ft) = 42.5 ft




Appendix A-20-e.2

SENATE ENGINEERING COMPANY C gEEE |§§ §5165
U-PARC Subject:  LTCP Alternative Design
420 William Pitt Way Collection System Upgrades Page 12 of 23
Pittsburgh PA 15238-1330 Alternative Analysis Drawing No.
Tel: (412) 826-5454
Fax: (412) 826-5458 Calculated By: _MJE CheckedBy: ____  Date: July 2016

SA =3,400 ft?
cso7
Concrete:
e Internal Dimensions — 8 ft by 8 ft
o Height—754.1ft—727.9ft=26.2ft
e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond
wall and is 2 ft thick.
V = 13ft = 13ft * 2ft

V=338 ft®

e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
V = [(11ft * 11ft) — (8ft *8 ft)] * 26.2ft
V. =1,493 ft3

e Calculate the roof volume. Assume a 10'inch thick roof with a 4 ft by 4 ft hatch

opening

V = [(11ft = 11ft) — (4ft * 4 f£)] * (10"/12)
V=88 ft3
Total Concrete Volume = 1,919 ft* = 71 yd?
Stone:
e Assume 2 ft of stone under and 2.5 ft around the outside of the structure
e Calculate the volume under the structure:
V = 18ft « 18ft * 2ft
V= 648 ft3
e Calculate the volume around the structure:
v = [(18ft * 18ft) — (11ft » 11 ft)] » 26.2f1
v=15,319 fi?
Total Stone Volume = 5,967 ft3 = 221 yd?
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Excavation:

o Total Depth (assumes 2 ft thick foundation and stone) = 30.2 ft
e Excavation Area =15 ft by 15 ft
¢ Calculate volume of excavation:
V =30.2 ft « 15ft * 15ft
V = 6,795 ft3 = 252 yd3
o Sheet pile area, assume 10 feet below bottom of excavation:
SA = 4(15ft) = 30.2 ft
SA =1,812 ft?
cso8
Concrete:

o Internal Dimensions — 12 ft by 12 ft

Height — 748.45 ft — 722.05 ft = 26.4 ft

e Calculate the volume of the foundation. Assume-the foundation extends 1 ft beyond
wall and is 2 ft thick. |
V=17ft*=17ft* 2ft
-V =578 ft3
e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
V=[(15ft *15ft) — (12ft * 12 ft)] » 26.4ft
vV =2,138 ft3
e Calculate the roof volume. Assume a 10 inch thick roof with a 5 ft by 5 ft hatch
opening
v = [(15ft * 157t) — (57t 5 f0)] = (10°/)
V=167 ft?
Total Concrete Volume = 2,883 ft* = 107 yd?

Stone:
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e Assume 2 ft of stone under and 2.5 ft around the outside of the structure

e Calculate the volume under the structure:

= 20 ft » 20ft * 2ft
V=800 ft3

e Calculate the volume around the structure:

Vv = [(20ft * 20ft) — (15ft * 15 ft)] * 26.5ft

V=4,638 ft*

Total Stone Volume = 5,438 ft* = 201 yd?

Excavation:

e Total Depth (assumes 2 ft thick foundation and stone) = 30.4 ft

e Excavation Area =19 ft by 19 ft

e Calculate volume of excavation:

V =30.4 ft* 20ft = 20ft
V = 12,160 ft3 = 450 yd?

e Sheet pile area, assume 10 feet below bottom of excavation:

SA = 4(20ft) » 40.4 ft

Estimate Generator size:

SA =3,232 ft?

e Determine pump horsepower for each pump station (assume 50% efficiency)

o (€SO 8:
Q+H 3,590 gpm = 57 ft
= ] =1
Fro-8 = 3960+ n 3960 * 0.5 03 Hp
o CSO7:
Q*H 1,917 gpm * 44 ft
P = E = H
ho-7 = 3960 xn 3960 = 0.5 43 fip
o CSO6:
H 3,625 46 ft
Q+H _ gpm 461t _ o)y

b .= =
hp=6 ™ 3960 * n 3960 = 0.5
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o CSO5:
Q+H 1,451 gpm * 37 ft
P,_c= = = 7 Il
h=5 = 3960 x n 3960 * 0.5 P

e Total power is 180 hp = 134 kW, use a 150 kW generator.

Gravity/Pump Station Alternative

The following alternative involves the construction of a pump station at CSO 8 to handle flows
from CSO 8 and 7 and a pump station at CSO 5 to handle flows from CSO 6 and 5. Excess flows
from CSO 7 would gravity flow to CSO 8 to be p.u,mb'ed and excess flows from CSO 6 would
gravity flow to CSO 5 to be pumped.

Gravity Flow Design

CSO 7 to CSO 8: (design flow of 2.76 mgd)

e Use an orifice plate on the effluent of the line Ieavihg CSO 7 so that when the water
surface elevation in.the exiting diversion structure is equal to the overflow invert
elevation the flow through the orifice is equation to the design flow.

o Overflow invert,.CSO 7 = 737 ft
e Use a 12-inch orifice with a centerline 2 feet below the overflow invert. Orifice flow

rate at design conditions:

Q = CAJZgh = (0:61)(0.78ft2) \E (32.2 iy s CZ) (2 ft)

Q = 5.4 cfs =3.51 mgd >2.76 - OK

e Set the outflow invert elevation to the CSO 8 pump station to 734.5 ft.

e Add the following manholes: (listed in order from CSO 7 to CSO 8)

Rim Invert Depth Conduit
Manhole | glevation | Elevation (ff-) size (n) | teneth (U
MH 7-A 751.5 734.5 17 18 20
MH 7-B 751.5 730.63 21 18 255
MH 7-C 738.00 730.24 8 18 195
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CSOPump | 75100 | 730.00 21 18 100
Station

e Approximate total length — 570 ft
e Based on elevations above, the pump station floor elevation of 722.05 can be kept.
CSO 7 would connect to the pump station with a drop connection.

CSO 6 to CSO 5: (design flow of 5.22 mgd)

e Use an orifice plate on the effluent of the line leaving CSO 6 so that when the water
surface elevation in the exiting diverfsion structure is equal to the overflow invert
elevation the flow through the orifice is vequation to the de's}gn flow.

o Overflowinvert, CSO7 =729 ft
e Use a 16-inch orifice with a centerline 2 feet below the overflow invert. Orifice flow

rate at design conditions:

Q = CA\2gh = (0.61)(1.40ft?) Jz (322 ft Secz) 2 f)

Q = 9.67 cfs = 6:25 mgd 5.22 - OK

e Set the outflow invert elevation to the CSO 5 pump station to 726.30 ft.

e CSO'5 is located approximately 270 feet downstream of CSO 6. Use a 21 inch conduit
at a slope of 0.2%. The flow from CSO 6 will enter the CSO 5 pump station at an
elevation approx. 725.70 ft.

Pump Station Design

Table XX: Design Flows

Q(mgd) | Q(gpm) | Q(cfs)
Pump Station CSO 8 7.93 5,507 12.3
Pump Station CSO 5 7.31 5,076 11.3

Determine the wet well size so that the pump does not cycle more than 10 times per hour:

e (SO8:
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V =1.5Qp = 1.5 5,507 gpm
V = 8,260 gallons = 1,104 ft3
e (CSO5:
V =1.5Q, = 1.5 * 5,076 gpm
V = 7,614 gallons = 1,018 ft3
Determine the elevation of the pump station floor. Set the elevation based on the following
assumptions;
e Setthe low water level 3 feet above the floor
e Set the high water level 0.5 foot below the overflow outlet so that when the influent flow
rate exceeds the pump capacity flow will be directed to the river
e Set the lowest influent pipe 1 foot above the overflow outlet

Determine the operating heights, assume 12 ft by 12 ft internal dimensions

e (SO8:
B V. 1,104 ft?
T AT (A2 ft=12 ft)
h=7.7ft
e (SOS5:
b vV 1,018 ft3
T A (A2 ft*12 ft)
h=7.0ft

Determine floor elevation based on above:
e (SO 8, lowest influent elevation is 729.80,
73 =72980—-1ft—-0.5ft—77ft—3ft
Z3=717.60 ft
e (SO 8, lowest influent elevation is 725.70
Zg=72570—1ft—05ft—7ft—3ft
23 =714.20 ft
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Based on the existing manhole rim elevations (as shown in Table 4) and assuming that the

forcemain is installed 4 feet deep, the static head for each forcemain will be calculated using an

elevation of 753.31 ft.
Calculate the static head for each of the pump stations.
e (SO 8, low water level = 720.60 ft
Hg = 753.31 ft — 720.60 ft
Hs=32.71 ft
e (SO 5, low water level =717.20 ft
Hs = 753.31 ft — 717.20 ft
Hs = 36.11 ft
Calculate the friction head for each segment.
e Segment 1: CSO 5 to Manhole A’ (Discharges to proposed gravity line adjacent to Boat
Club)
o Total Length - 700 ft
o Forcemain Diameter — 24 inches

o Total Flow—10,583.gpm

100)1.-85 (10,583)185 <7oo>
110/ (24)48655 \100

Hf=7 ft

Hy = 0.2083 (

e Segment 2: CSO 8 to CSO 5
o Total Length — 1,890ft
o Forcemain Diameter —21 inches

o Total Flow —5,507 gpm

e D308 <100)1-35 (5,507)"9° (1,890)
r 110/ (21)#8655 \ 100
Hf =10 ft

For the concept level design assume that minor losses (Hm) are 5 ft.
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Calculate the total dynamic head (TDH) for each of the CSO structures

e (CSO8:

e (CSO5:

TDHg = Hs + Hy + Hy,
Hf=Seg.1+Seg.2=7ft+10ft

He= 17 ft

TDHg = 33 ft + 17 ft + 5ft
TDHs = 55 ft

TDH, = Hs + H; + Hp,

TDH, =

He=7 ft
36 ft+ 7 ft +5ft

Table 2 summarizes the design point for each of the pumps as calculated above

Q (gpm) | TDH (ft)
Pump Station CSO-8 5,507 55
Pump Station CSO5 | 5,076 48

Calculate the discharge piping size for each of the pump stations. Set flow velocity to

approximately 6 fps.

e (SO 8 - Design flow = 5,507 gpm = 12.3 cfs

19 12.3cfs
che 2\/;;_2 ‘Gfps*n

d = 1.6 ft =19 inches

Use a 21 inch pipe and fittings

e (SO 5 - Design flow = 5,076 gpm = 11.3 cfs
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11.3
v 6fps *m

d = 1.5 ft = 18 inches
Use 21 inch pipe and fittings
Estimate the materials and quantity for each of the CSO Pump Stations
Cs0 8
Concrete:

e Internal Dimensions — 12 ft by 12 ft

Height — 748.45 ft - 717.6 ft =30.9 ft
e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond
wall and is 2 ft thick.
V = 17ft « 17ft « 2ft
V=578 ft?
e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
V = [(15ft = 15f) = (12ft * 12ft)] * 30.9ft
V =2,503 ft3
o Calculate the roof volume. Assume a 10 inch thick roof with a 5 ft by 5 ft hatch
. opening 1
v = [(15f¢ = 15f8) = (5ft =570« (10'/5)
V=167 ft3
Total Concrete Volume = 3,275 ft3 = 121 yd?
Stone:
e Assume 2 ft of stone under and around the structure
e Calculate the volume under the structure:
V =20ft*20ft=*2ft
V=800 ft?
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e Calculate the volume around the structure:
V = [(20ft = 20ft) — (15ft = 15 ft)] x 30.9ft
V= 5,408 ft*
Total Stone Volume = 6,208 ft* = 230yd?®
Excavation:
o Total Depth (assumes 2 ft thick foundation and stone) = 34.9 ft
e Excavation Area =20 ft by 20 ft
e Calculate volume of excavation:
V =349 ft = 20ft = 20ft
V = 13,960 ft® = 517 yd®
e Sheet pile area, assume 10 feet below bottom of excavation:
S4 = 4(20ft) » 44.9ft
SA =3,592 ft2
CSO5
Concrete:
e Internal Dimensions — 12 ft by 12 ft
e Height —747.00 ft = 714.20 ft =32.8 ft
e Calculate the volume of the foundation. Assume the foundation extends 1 ft beyond
wall and is 2 ft thick.
V=17ft*17ft = 2ft
V=578 ft?
e Calculate the volume of the walls. Assume a wall thickness of 1.5 ft
V = [(15ft * 15ft) — (12ft = 12 ft)] » 32.8ft
V =2,657 ft?
e Calculate the roof volume. Assume a 10 inch thick roof with a 5 ft by 5 ft hatch

opening
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V = [(15ft = 15ft) = (5ft * 5ft)] + (10"/ 12)
V =167 ft3

Total Concrete Volume = 3,402 ft® = 126 yd®

Stone:

e Assume 2 ft of stone under and around the structure
e Calculate the volume under the structure:
V =20 ft x 20 ft » 2ft
V=800 ft®
e Calculate the volume around the 's‘t'r-_gcture:
V = [(20ft * 20ft) — (15ft * 15 ft)] = 32.8ft
V=5,642 ft3
Total Stone Volume = 6,442ft3 = 239 yd?
Excavation:
o Total Depth (assumes 2 ft thick foundation and stone) = 36.8 ft
e Excavation Area = 20 ft by 20 ft
e Calculate volume of excavation:
V =36.8ft*20ft x 20ft
V = 14,720 ft® = 545 yd®
e Sheet pile area, assume 10 feet below bottom of excavation:
SA = 4(20ft) * 46.8 ft
SA =3,744 ft?

Estimate Generator size:

e Determine pump horsepower for each pump station (assume 50% efficiency)

o CSOS8:
p _ Q=+H _ 5507 gpm =55 ft
h=8 T 3960 +n 3960 % 0.5

o CSO5:

= 164 Hp
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p _ Q+H _5,076gpm*48ft
hp=7 7 3960 xn 3960 * 0.5

o Total power is 287 hp = 212 kW, use a 250 kW generator.

=123 Hp
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Primary Treatment, CSO 3

-

Due to space requirements a storm king will not be used at the EBMA pump station location.

Instead, flows from CSO 8, 7, 6, 5, and 3 will receive primary treatment from a secondary

headworks train in the pump station. During dry weather, flow from CSO 8, 7, 6, 5, and 3 will be

directed to a Normal Flow headworks train in the pump station rated for a flow of 20.83 mgd

(14,465 gpm). During wet weather, flow will be directed to a secondary headworks train in the

pump station which will provide primary treatment. Disinfection will be provided for in a

structure adjacent to the pump station.

Figure 1 — Pump Station Layout, Alternative P2

~'Sec. Diversion

EBMA Intercep_lér v
S

Headworks Train Design

Primary Treatmenl to River

Fallen Timber \

"Normal Flow Tr:a}ip;,i' 4

Primary Treatment Train

Sewershed 3 -

Provide a concept level design of the Normal Flow Channel and Primary Treatment Channel

Design Flows:

e Normal Flow Channel = 2.402 mgd = 1,668 gpm = 3.71 cfs

e Primary Treatment Channel = 20.830 mgd = 14,465 gpm = 32.23 cfs

Design the Normal Flow Channel with the following equipment:

e 54” Long by 6” Wide Cutthroat Flume

e 7 Diameter Grit Chamber rated for 2.5 mgd

e 1’ 3” Wide Mechanical Bar Screen
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Figure 2 ~ Conceptual Headworks Layout — Normal Flow Train

Pt.1 /Pt.1

Cutthroat

®  Grit Chamber
El. 10’

Mechanical Screen \
:Elt'.%oi iHII :E!E.gz'gsl e EIL9.75'

Figure 2 is a conceptual layout of the Normal Flow Channel. Not shown are slide gates and the

manual bar screen channel. Determine thie approximate water surface profile, ignore friction

losses.

e Flow depth at Pt. 1 — Use equation for 54” X 6” cutthroat flume

n=() "= B

y1=1.45 ft

o Determine the total Head at Pt. 1
2

Uy
H1 =WV + Z1 +2_§
. Q/ _3.71cfs
1= JA™T (1.45ft = 1.5ft)
v=171fps
1.71fps)?
H, = 1.45ft + 10ft +£_%p)_

Hi=11.50ft




Appendix A-20-e.2

Page 282 of 329
SECO No. 10165

SENATE ENGINEERING COMPANY

U-PARC Subject:  LTCP Alternative Design
420 William Pitt Way Alternative P2-A, P2-B page30f15 |
Pittsburgh PA 15238-1330 Drawing No. |
Tel: (412) 826-5454
Fax: (412) 826-5458 Calculated By: =M£ Checked By: _ Date: July 2016

Flow depth at Pt. 2 — Assume that Hy = H;

2
H=y,+z +l]—2-
1=V 2 29

o Guessy;=1.49ft
- Q/ _ 3.71cfs
A (1.49ft = 1.5ft)
vz = 1.67 fps

1.67 fps)?
H, = 1.49ft + 9.95ft,+£—2£}3l

H, = 11.50 ft = 11.50 ft — OK
y2 = 1.49 ft
Flow depth at Pt. 3 — Determine headloss through mre:chanical bar screen, assume 0.25

inch bar thickness, 0.25 inch clear space, 25% blockage.

2 ¢ ?
b = 2;2!{2 [(W;(;Vzl * h:)) 5 (W(y*1+ h‘)) ]

Q: Flow rate (cfs)
K: Frictional coefficient - 0.84
We: Effective width (ft)
W: Channel width (ft)
Y;: Downstream flow depth (ft)

h;: Headloss

Wy =W =5) (=) 0 -B)
S: Side fabrication thickness (ft) — Assume 0.25 ft
c: Clear opening between bars (in.)
b: Bar thickness {(in.)

B: Degree of blinding (fraction)
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W, = (1.25 ft — 025 ft)(

We = 0375 ft

o Guess hy=0.49 ft
(B cfs)?

1

0.25in.
0.25 in.+0.25 in.

2

)(1 —0.25)

fu = 29(0.842)

1 2
[(0.375 FE(149ft + 0.49ft)> B (1.25 Ft(L.49ft + 0.49 ft)) ]

hi = 0.49 ft = 0.49 ft - OK
y3=yz + hl =1.49 ft + 0.49 ft
Yy3= 1-98ft

Design the Primary Treatment Channel with the following equipment:

e 108" Long by 24” Wide Cutthroat Flume

e 16 Diameter Grit Chamber rated for 20 mgd

e 4 Wide Mechanical Bar Screen -

e Flow depth at Pt. 1 - Use equation for 108” X 24” ;utthrbat_‘ flume

& AL Yis6 (32.26 cfs _1/_-,1.56
v =(555) =z )

y1= 2.63 ﬂ;

Figure 3 = Conceptual Headworks Layout — Primary Treatment Train

Pt. 1

Cutthroat

®  Grit Chamber
El. 10'

Mechanical Screen =X
o El. 9.05' e El. 9.00 )
e Pt 3 ||“ e Pt.2 e E|. 8.8




Appendix A-20-e.2_

SENATE ENGINEERING COMPANY
U-PARC
420 William Pitt Way
Pittsburgh PA 15238-1330
Tel: (412) 826-5454
Fax: (412) 826-5458

Subject:

Page 284E6f 890165
LTCP Alternative Design
Alternative P2-A, P2-B Page 5 of 15
Drawing No.
Checked By: Date: July 2016

Calculated By: _MIJE

o Determine the total Head at Pt. 1

V1
Hi=y,+z;+5—

2

29

32.23
1= Q/A - Cfs/ (4 ft * 2.63ft)

H, = 2.63ft + 10ft +

v =3.06 fps
(3.06 fps)?
29

H1=12.78 ft

e Flow depth at Pt. 2 — Assume that H1 = Hy.

o Guessy,=3.71ft

H, = 3.71ft + 9.00ft +

H]_ =Y '|‘Zz"'_i

, =0y, = 32.23¢fs

v2

29

29

H2=12.78 =12.78 ft — OK

y2=3.71ft

(3.71 ft * 4 ft)
v2=2.17 fps
(2.17fps)?

e Flow depth at Pt. 3 — Determine headloss through mechanical bar screen, assume 0.25

inch bar thickness, 0.25inch clear space, 25% blockage.

2

hy

W, =W -5)(;5) A —B)

0.25in. )

W, = (4 ft — 0.25 ft) (0_25 in.+0.25 in.

We=141ft

2 2
o zgxz [(W (yll T hl)) - (W(yll+ hl)) ]

(1-0.25)
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o Guess hj=0.56 ft

2

_(32.23 cfs)? 1
b7 29(0.842) [(

hi=0.56 ft = 0.56 ft - OK
y3=y2+hl=3.71ft +0.56 ft

Pump Station Wet Well

vz =4.27 ft

1 2
1.41ft(3.71ft + 0.56 ft)) B (4.00ft(3.71ft + 0.56ft)) ]

The pump station will be fitted with two dry weather pumps on VFDs operating in a primary back

up system and two wet weather pumps also operating in a primary backup configuration. The

depth of the wet well is determined based on the following assumptions:

e The dry weather pump off level is 5 feet above-the-floor

e The dry weather pumps required 2.5 feet of operating level

e The wet weather pumps required 2.5 feet of operating level

e 1 foot of freeboard is provided

e The top of the wet well is positioned at the headworks channel floor elevation so that

during normal operation, the wet well level does not impact the water surface profile of

the headworks.

Pump Station Cost Estimate

Reference Figures 4 and 5 for-a plan and profile view of the pump station. Note that the figures

are general, not to scale and for concept level design only.
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Figure 4 — Pump Station Layout, NTS

HEADWORKS ) / 15
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A
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/
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20'
40!
WET WELL
20' DRY WELL
N

Figure 5 — Pump‘Station Profile View, NTS
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Reinforced Concrete Volume

Assume foundation is 2 ft thick and walls are 1.5 ft thick.
Headworks Floor:
V = 55ft * 40ft * 2ft = 4,400 ft3
Channel Walls (excluding grit chambers):
e Assume channel height of 5.5 ft. Assume total wall length of 140 ft
V = 5.5ft » 140ft * 1.5ft = 1,196 ft3
Channel Walls (grit chamber): Reference Figure 6 below

e 7 mgd grit chamber:

= [ () )~ (=) )]s [(w (1) )= (L) )] 51

e 20 mgd chamber:

= ) ) = (e e (7)) - (7))

V =662 ft3
Figure 6 — Grit Chamber Profile View, NTS
7' 16’
i '+
C I
5 \w. \ / 1
3g | % Yan
5| 6" L .-. \ ;/ \\
3 s ——J
4
5' . S
6' 10" 3 ;
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Wet Well/Dry Well Floor:

V =40 ft «40 ft =2 ft = 3,200 ft>

Headworks Wall: Total Length

V = [2(35 ft) + 2(40 FO}(L5 f)(27.5 ft) = 6,187.5 ft*

Wet Well/Dry Well Wall:

V = [(3(40 ft) * 1.5 ft = 42.5 ft)] + [40 ft * 1.5 ft = 15 ft] = 8,550 ft*

Final Grade Floor, Assume 10 Inches thick:

v = (75 foyo (10, ,) = 2,500 f¢°
Total Reinforced Concrete Volume = 36,950 ft* = 998 yd?

Excavation Volume

Existing Grade is approximately 742 ft. The geotechnical report indicates that the top 20 feet of

material is waste.

Outside dimensions of pump station is 98 ft by 43 ft, excavate a minimum area of 138 ft by 83 ft.

Excavate 5 feet below bottom of wet well floor, elevation 703.50 ft.

Sheet Pile two sides (along the railfdad tracks, 83 ft and along Fallen Timber creek, 138 ft)

Cut back the remaining two sides at a 1:1 slope

Total Excavation depth:

742 ft —703.5 ft = 38.5ft

Excavation (Not including cutback)

V =138 ft = 83 ft  38.5 ft = 440,979 ft>

Cut Back Volume:

v = [(Y/,)(385 £)(385 ) (176 )] + [(1/5)(38.5 f£)(38.5 f) (121 fO)] = 220,114f¢3

Total Excavation Volume = 661,093 ft* = 24,485 yd3

Sheet Piling Surface Area

Assume sheet piling extends 10 feet below excavation depth.
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SA = (138 ft + 83 ft) = 48.5 ft = 10,719 ftd
Stone Volume
Assume that stone is used to backfill the excavation volume excluding the cutback area and the
pump station volume (162,239 ft?)
Total Stone Backfill Volume = 278,740 ft3 = 10,324 yd?
Assume the excess material disposal volume is equal to the stone volume.

Assume a site grading volume of 8,000 yd3

Primary Treatment Disinfection

According to the Disinfection/Treatment of Combined Sewer Overflows, Syracuse, New York
(EPA-600/2-79-134) “Bench-scale test indicate that target levels of bacteria/éf:nd viruses could be
accomplished within two minutes in: simulated CSO with a Cl; dosage of 25 ﬁig]l." Large scale
testing described in the same document indicates that a contact time of 1 minute and a dosage
of 8 mg/I will satisfy most regulatory requiremehfs. The sys;cém would have to have adequate
capacity so that adjustments could be made to accommodate site conditions. Design the system
for a contact time of 10 minutes at peak flow and dosage of 25 mg/!
V =Q *T = 14,465 gpm * 10 min. = 144,650 gallons = 19,340 fit®

Design a tank as follows:

Figure 7 — Disinfection Chamber, NTS

" 245' .
19/'\ 1 4!
L1 _
/Ti
N7 —

AN

101 10"




Appendix A-20-e.2

s e T T T

SENATE ENGINEERING COMPANY
U-PARC
420 William Pitt Way
Pittsburgh PA 15238-1330
Tel: (412) 826-5454

Fax: (412) 826-5458

Subject:

—Page29 @E?&‘) N5 do16s

LTCP Alternative Design

Alternative P2-A, P2-B

Page 11 of 15

Drawing No.

Calculated By: _MIE

Checked By: Date: July 2016

Based on the elevation of the primary treatment headworks effluent (719.50 ft) flow from the

contact tank will have to be pumped out. The 10’ by 10’ chamber at the end of the contact tank

will hold two submersible pumps.

Determine the volume of concrete in the contact tank, assume exterior walls have a thickness of

1.5 feet. Set influent elevation 5 feet below headworks effluent so that backwater effect does

not impact headworks water profile. The contact chamber will be placed 20’ downstream of the

pump station. Assume an influent elevation (Zccn) is 714 feet. Set top of structure to elevation

751 feet. Total height is 37 feet.

Calculate foundation volume: Assume 2 ft thickness

V =22 ft*248 ft* 2 ft = 10,912 ft3

Calculate exterior wall volume:

V = [(22 ft * 248 ft) — (19 ft » 245ft )] » 37 ft = 23,310 ft3
Calculate internal wall volume: Assume 6 ft height, total length of 720 ft
V=720 ft*1ft*6ft=4320ft>
Total contact tank concrete volume = 38,542 ft* =1,427 yd®

Assume pump wet well is 6 feet deep, total height of the structure is 43 feet

Calculate foundation volume: Assume 2 ft thickness

V =13 ft+13 ft*2 ft = 338 ft3

Calculate exterior wall volume:

V = [(13 ft *13 ft) — (10 ft » 10 ft )] » 43 ft = 2,967 ft*

Total wet well concrete volume = 3,355 ft3 = 124 yd3

Sheet Pile: Based on the location next to the stream and an adjacent property not owned by the

Authority, sheet pile on all sides the entire depth. Sheet pile and area, 40 ft by 265 ft to

accommodate the wet well. Sheet pile to elevation of 700 ft, 40 feet deep.

SA = [2(40) + 2(265 ft)] * 40 ft = 24,400 ft?

Calculate the excavation volume
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Disinfection Tank: Excavate to an elevation of 710 feet, assume existing grade at 740 feet
Excavate an area 40 ft by 265 ft.

V =40 ft =265 ft * 30 ft = 318,000 ft3
Wet Well: Excavate an additional 13 ft by 13 ft by 6 ft for the wet well

V= 13f1:=|=13ft=v=6f1:=1,014ft3
Total Excavation Volume = 319014 ft3 = 11,815 yd®
Assume stone backfill the entire excavation minus the contract tank volume.
Approximate Stone Volume = 155,334 ft* = 5,753 yd®

Design pump and forcemain

Set velocity to 6 fps. Design flow is 5.59 mgd = 8.65 cfs

8.65
_g |9 _, (B85S
VI 6fps*m

d = 1.35 ft = 16.2 inches
Use 16 inch pipe-and fittings
Pump invert is approximately 710 feet and discharges into CSO 3 at an elevation of 724 feet.
Static head is 14 feet. Calculate friction head:
:o Total Length - 50 fr
o Forcemain Diameter— 24 inches
o Total Flow — 14,465 gpm

100)1-85 (14,465 gpm)*8° ( 50 )
110 (24 in)*8655  \100

He=1ft

Hp = 0.2083(

Provide a pump with a design point of 14,465 gpm at 16 ft TDH
Provide chemical feed pumps capable of providing 25 mg/| dosage for both chlorination and

dechlorination. This will provide a conservative design and allow for flexibility when calibrating

the dosage to satisfy site conditions
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Determine dosage rate in lb/min

Design Flow Rate = 20.83 mgd = 54,677 L/min

Design Concentration = 25 mg/!

Dosage = 25™9/, x54,677 L/ = 1366952 ™9/, = 1367 X9/

Assume a 12% strength solution of sodium hypochlorite solution

12 % = 120,000 ™9/, =120 ¥9/ ,

Sodium Hypochlorite feed rate:

1367 9/

Q =
120 %9/,

Assume a 44% strength sodium bisulfite solution

44 % = 440,000 ™9/, = 440 *9/ .

Sodium Bisulfite feed rate:

1367 kg,

min _ 003 m*/

440 ¥9/

min

Flow Equalization Tank (Alternative P2-A Only)

in _gp11 M/ . =3.0gpm =180 gal/hr
“min ¢

= 0.818 gpm = 49 gal/hr

Design the Flow EQ tank at the WWTP to accommodate excess flows from CSO 3.

Flow will enter into the pump station flows exceed the dry weather capacity (=900 gpm) wet

weather pumps will turn on directing flow to the Flow EQ tanks. The following are the Flow EQ

tank design parameters for Alternative P-1:

e Peak Flow Rate Qp = 1.10 mgd = 761 gpm = 1.70 cfs

e Storage Volume = 1.14 million gallons

The largest diameter tank that can fit onto the site is 80 feet.

Use a 78-foot diameter, 33-foot-tall flow equalization tank

The tank floor will sit at an approximate elevation of 748 feet.
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Operating Narrative: During periods of wet weather, flows in excess of the dry weather pumping

capacity (900 gpm) will be pumped using wet weather pumps to the Flow EQ tanks at the WWTP.

After the event is over, flow will be pumped from the Flow EQ tanks into the normal process

tanks.

Assume the pump intake is an elevation of 712 feet.

Determine the Static Head when tank is full:

H, = (748 ft + 32 ft) — 712 ft = 68 ft

Set the forcemain velocity to 5 fps

d = 8 inches
Determine the friction head:
100\*®% (761 gpm) ™85 (850 ft
Hf_=0.2083( ) (761 ggr) ( f
“T7\110 (8 in.)+8655 \ 100

’ 1.70
d=2 g‘: 2 _cfs
v S5fps*m

Add 5% extra to account for minor headlosses:
H =1.05(68 ft+13 ft) =85ft
The Wet Weather pump design point is 761 gpm @ 85 ft TDH

)=13ft

Aeration must be provided so that the stored volume does not go septic. Domestic Wastewater

Facilities Manual requires 1.25 cfm/1,000 gallons

1,140,000 gallons
= *

o cfm

Qﬁi’:?’ - 10

Determine the blower motor size:

00

71000 gallons

= 1,425 cfm

e Tank depth when full of 32 feet. Assume a diffuser submergence of 30 feet

e Assume an additional 5 feet of headloss through pipes, fittings and diffusers.

e The peak operating pressure is then 15 psi add 1 psi as a safety factor

QP

Pz 0.283
I (——) -1
66.4e,,ep | \Py
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Blower Horsepower (hp)
Q.= Air flow rate in (CFM)
P, = Inlet Pressure (psia)
P, = Qutlet Pressure (psia)
em = Blower Motor Efficiency (Assume 70%)
ep = Blower Efficiency (Assume 90%)
. (1,425 CFM)(14.7 psia) [(30.7 psia)°-233
" 66.4(0.7)(0.9) 14.7 psia

Provide two 150 hp blowers in a primary backup configuration

—1] =116 hp

House the blowers in a 25 ft by 20 ft building
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The following are the design flows for Alternative Bl

Aiternative B1
Peak Flow Peak Flow

Rate Rate Volume

(mgd) (gpm) (gallons)
Collection/Conveyance Upgrades CS0 5 2.090 1451 -
Collection/Conveyance Upgrades CSO 6 5.220 3625 -
Collection/Conveyance Upgrades CSO 7 2.760 1917 -
Collection/Conveyance Upgrades CSO 8 5.170 3590 =
EBMA Pump Station Capacity 23.230 16132 -
WWTP Capacity* 10.000 6944
Flow EQ Tank 14.430 9710 660,000

* Assumes a Wylie Capacity of 1.2 mgd

Pump Station Design

Design the pump station so that normal dry weather flow will receive screening and grit removal
and that wet weather flows would be directed to a separate train that provides screening through
amanual bar screen and is discharged to a common wet well through a separate cutthroat flume.

Headworks Train Design

Provide a concept level design of:the Normal Flow Channel and Primary Treatment Channel
Design Flows:
e Normal Flow Channel = 2.402 mgd = 1,668 gpm =3.71 cfs
e Wet Weather Bypass Channel =20.830 mgd = 14,465 gpm = 32.23 cfs
Design the Normal Flow Channel with the following equipment:
e 54” Long by 6” Wide Cutthroat Flume
¢ 7 Diameter Grit Chamber rated for 2.5 mgd

e 1’ 3” Wide Mechanical Bar Screen
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Figure 1 - Conceptual Headworks Layout — Normal Flow Train

Cutthroat

Pt.1 /PL. 1

®  Grit Chamber

El. 10'
Viechanical Screen \
e El. 10' e El. 9.95' '
*Pt.3 ® Pt.2 ® £l.9.75

Figure 2 is a conceptual layout of the Normal Flow Channel. Not shown are slide gates and the

manual bar screen channél. Determine the approximate water surface profile, ignore friction

losses.

o Flow depth at Pt. 1 — Use equation for 54" X 6” cutthroat flume

3 =(I%é>1/1.72 _ (3_'7]%2[_5)1/1'72

y1=1.45ft

o Determine the total Head at Pt. 1

vi

H1=y1+21+2g

3.71
v = A~ Cfs/ (1.45ft * 1.5ft)
v=1.71fps

(1.71fps)?
29

H, = 1.45ft + 10ft +

Hy=11.50ft
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e Flow depth at Pt. 2 — Assume that Hi1 = H>

Hy=y; T2 422
29
o Guessy,=149ft
_ Q/A _ 3. 71cfs /
(1.49ft * 1.5ft)
vz = 1.67 fps

1.67 fps)?
H, = 1.49ft + 9.95ft +£—-2§3—)—

H, =11.50 ft = 11.50 ft — OK
y2 = 1.49.ft
Flow depth at Pt. 3 — Determine headloss through:mechanical bar screen, assume 0.25

inch bar thickness, 0.25 inch clear space, 25% blockage.

e ) - |
2gK? |\W,(y, + ) Wy + hy)
Q: Flow rate (cfs)

K: Frictional coefficient — 0.84

We: Effective width (ft)

W: Channel width (ft)
" Y;: Downstream flow depth (ft)

hi: Headloss

W, =W -9 (;5) A= B)
S: Side fabrication thickness (ft) — Assume 0.25 ft
c: Clear opening between bars (in.)

b: Bar thickness (in.)

B: Degree of blinding (fraction)
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W, = (1.25 ft — 0.25 t)( 0.2on )(1 0.25)
e =25t =025 fO\gos i o025 in. '
W, = 0.375 ft
o Guess h;=0.49 ft
_ (371 ¢fs)? ( 1 )2 ( 1 )
L™ 29(0.842) [\0.375ft(1.49ft + 0.49ft) 1.25ft(1.49ft + 0.49f¢)

h =0.49 ft = 0.49 ft - OK

ya=y2+hl=1.49 ft+0.49 ft

ys =1.98 ft

Design the bypass channel with the following:

e 108" Long by 24” Wide Cutthroat Flume

e 4’-6” Wide Manual Bar Screen

e Use equation for 108” X 24” cutthroat flume to determine the flow depth

e (L e (iBetey

7.11

71

y1=2.63 ft

e Flow depth at Pt. 3 — Determine headloss through manual bar screen, assume 0.375 inch

bar thickness, 0.25 inch clear space, 25% blockage.

2 2 :
= 251{ 2 [(We (J’zl + hz)) - (W(yl1+ hl)) ]

W, =w-5)(;5=) =B

W, = (4ft—0.25ft)(

We =1.275 ft

o Guess hj=0.99 ft

0.25in.
0.375 in.+0.25 in.

)(1 ~0.25)
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_ (32.23 ¢fs)? 1 ? 1 2
L™ 7249(0.842) [(1.275 ft(2.63ft + 0.99ft)> B (4.5 ft(2.63ft +0.99 ft)) ]

h =0.99 ft =0.99 ft - OK
ya3=y2+hl=2.63ft+0.99 ft

ya=3.62 ft

Pump Station Wet Well

The pump station will be fitted with two dry weather pumps on VFDs operating in a primary back
up system and two wet weather pumps also ope[g’;inigz iﬁ a primary backup configuration. The
depth of the wet well is determined based on;jghe following assump't’i"o,ns:

The dry weather pump off level is 5 feet-above the floor

The dry weather pumps required 2.5 feet of operating level

e The wet weather pumps required 2.5 feet of opé'r:at;ing level

e 1 foot of freeboard is provided

e The top of the wet well is positionéd at the h'béadworks channel floor elevation so that
during normal operation, the wet well IZEVEQI'!dbes not im‘pact the water surface profile of
the headworks.

Pump Station Cost Estimate

Referénce Figures 2 and 3fora plan and profile view of the pump station. Note that the figures

are general, not to scale and for concept level design only.
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Figure 2 - Pump Station Layout, NTS
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Figure 3 — Pump Station Profile View, NTS
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Reinforced Concrete Volume

Assume foundation is 2 ft thick and walls are 1.5 ft thick.

Headworks Floor:
V = 20ft * 40ft * 2ft = 1,600 ft3

Channel Walls {excluding grit chambers):

e Assume channel height of 5.5 ft. Assume total wall length of 150 ft

V = 5.5ft * 150ft = 1.5t = 1,238 ft3
Channel Walls (grit chamber): Reference Figure 4 below

e 7 mgd grit chamber:

. [(n (10ft/2)2) _ (,T (7ft/2)2)] «3.67ft +»[(7r (6_]‘5»'?/2)2) - (n (3ft/2)2)] « 5ft

V 253 ft?
Figure 4 — Grit Chamber Profile View, NTS
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Wet Well/Dry Well Floor:

V = 40 ft * 40 ft = 2 ft = 3,200 ft*

Headworks Wall: Total Length

v =[2(35 ft) + 2(40 ft)](1.5 ft)(27.5 ft) = 6,188 ft3

Wet Well/Dry Well Wall:

V = [(3(40 ft) * 1.5 ft » 42.5 ft)] + [40 ft * 1.5 ft = 15 ft] = 8,550 ft3

Final Grade Floor, Assume 10 Inches thick:

v = (60 ft) (40 f)(10 1/, ) = 1,992 ft3

Total Reinforced Concrete. Volume = 23,021 ft3 = 852 yd?

Excavation Volume

Existing Grade is approximately 742 ft. The geotechnical report indicates that the top 20 feet of

material is waste.

Outside dimensions of pump station is 63 ft by 43 ft, excavate a:minimum area of 103 fi by 83 ft.

Excavate 5 feet below bo.tvtom of wet well floor, elevation 703.50 ft.

Sheet Pile two sides (along the railroad tracks; 83 ft and along Fallen Timber creek, 103 ft)

Cut back the remaining two sides at a 1:1 slope

Total Excavation depth:

742 ft — 703.5 ft = 38.5ft

Excavation (Not including cutback)

V = 103 ft = 83 ft » 38.5 ft = 329,137 ft3

Cut Back Volume:

v =[(1/,)(385 f1)(38.5 FO (141 O] + [(1/,)(38.5 f£)(385 fe) (121 f1)] = 194,174 ft3

Total Excavation Volume = 523,284 ft3 = 19,380 yd*

Sheet Piling Surface Area
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Assume sheet piling extends 10 feet below excavation depth.
SA = (103 ft+ 83 ft) »48.5 ft = 9,021 ft3
Stone Volume
Assume that stone is used to backfill the excavation volume excluding the cutback area and the
pump station volume (104,297 ft3)
Total Stone Backfill Volume = 84,917 ft® = 3,145 yd®
Assume the excess material disposal volume is equal to the stone volume.

Assume a site grading volume of 8,000 yd?

Pump Station Pump Design

For dry weather pumps, use 3 pumpsin a lead-lag-standby configuration each with a design
flow of 4.4 mgd (when both pumps are in operation, the total output will be 8.8 mgd, which, in
addition to 1.2 mgd from the Wylie pump station would be the capacity of the WWTP).

For the wet weather pumps, also use 3 in'a.lead-lag-standby configuration each with a design
point of 7.22 mgd.

Dry Weather Pumps

For the dry weather pumps, the static head is estimated as follows:
o Di-sciff;é.iir;gé EiéVation =758 ft
e |Intake Elevation =713 ft
H, =758 ft — 713 ft
H, =45 ft
Determine the dry weather pump friction head
o Total Length - 675 ft
o Forcemain Diameter — 16 inches

o Total Flow—-6,111 gpm

100)1-85 (6,111)185 (675)

H. =02 83(
U L 110 (16)%8655 \100
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Hi =16 ft

Add 5% of the static and friction head for minor losses, the design point for the dry weather

pumps are:

3,055 gpm @ 64 ft TDH

Wet Weather Pumps

Static head is estimated as follows:

e Discharge Elevation = 785 ft (assumes a flow equalization tank with a 64 ft diameter, 28

feet tall)

e Intake Elevation = 715 ft

H, = 785 ft — 715 ft

H, =70 ft

Determine the dry weather pump friction head

o Total Length - 850 ft

o Forcemain Diameter — 24 inches

o Total Flow — 10,021 gpm

T N (100)1-85' (10,021)*8° (850)
fi =7 SEESSIAAN (24)%8655 \100
He=7 ft

Add 5% of the static and friction head for minor losses, the design point for the dry weather

pumps are:

5,015 gpm @ 81 ft TDH

Flow Equalization Tank

Design the Flow EQ tank at the WWTP

Use a 64-foot diameter, 28-foot-tall flow equalization tank

The tank floor will sit at an approximate elevation of 752 feet.
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Operating Narrative: During periods of wet weather, flows in excess of the dry weather pumping
capacity (6,110 gpm) will be pumped using wet weather pumps to the Flow EQ tanks at the
WWTP. After the event is over, flow will drain back to the pump station through the forcemain
to be pumped into the normal process tanks.

Assume the pump intake is an elevation of 712 feet.

Aeration must be provided so that the stored volume does not go septic. Domestic Wastewater

Facilities Manual requires 1.25 cfm/1,000 gallons

660,000 gallons 138 cfm — 825 cf
I * 12— =28
Cair 1000 ° 7000 gallons > ™

Determine the blower motor size:
s Tank depth when full of 27 feet. Assume a d:iffuser;Submergence of 25 feet
e Assume an additional 5 feet of headloss through pipes, fittings and diffusers.

e The peak operating pressure is then 13 psi add 1 psi as a safety factor

L (ﬁ)ms -
¥ 66.4eme5 | \Py ]

Blower Horsepower (hp)
Q= Air flow rate in (CFM)
P, = Inlet Pressure (psia)
P, = Outlet Pressure (psia)
em = Blower Motor Efficiency (Assume 70%)

ep = Blower Efficiency (Assume 90%)

(825 CFM)(14.7 psia) [ 128.7 psiay"*®
P, = ( _ ) —1|=60hp
66.4(0.7)(0.9) 14.7 psia

Provide two 75 hp blowers in a primary backup configuration

House the blowers in a 25 ft by 20 ft building
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Cost Per Household

Worksheet 1
Alternative P1-A

Current WWTP Cost
Annual Operations and Maintenance
Expenses (Excluding Depreciation) S

642,000

Annual Debt Service (Principal and
Interest) $

1,172,000

Subtotal S

1,814,000

Projected WWTP and CSO Cost (Current
Dollars)

Estimated Annual Operations and
Maintenance Expenses (Excluding
Depreciation) S

54,000

Annual Debt service (Principal and
Interest) S

1,172,000

Subtotal S

1,226,000

Total Current and Projected WWTP and
CSO Control Cost S

3,040,000

Residential Share of Total WWT and CSO
Control Cost S

3,040,000

Total number of Households in Service
Area

2,204

Cost Per Household S

1,379

Support Data

Consumer Price index (Five Year
Average)

XXX

Total Wastewater Flow (Five Year
Average)

Nonresidential Wastewater Flow (Five
Year Average)

Line Number

100

101
102

103

104

105

106

107

108
109
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Cost Per Household
Worksheet 1
Alternative P1-B

Current WWTP Cost

Annual Operations and Maintenance

Expenses (Excluding Depreciation) S 642,000
Annual Debt Service (Principal and

Interest) S 413,000
Subtotal S 1,055,000
Projected WWTP and CSO Cost (Current

Dollars)

Estimated Annual Operations and

Maintenance Expenses (Excluding

Depreciation) S 55,000
Annual Debt service (Principal and

Interest) S 1,330,200
Subtotal S 1,385,200
Total Current and Projected WWTP and

CSO Control Cost S 2,440,200
Residential Share of Total WWT and CSO

Control Cost S 2,440,200
Total number of Households in Service

Area 2,204
Cost Per Household S 1,107
Support Data

Consumer Price index (Five Year Average) XXX
Total Wastewater Flow (Five Year

Average) 1
Nonresidential Wastewater Flow (Five

Year Average) 0

Line Number

100

101
102

103

104

105

106

107

108
109
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Cost Per Household
Worksheet 1
Alternative P2-A

Line Number
Current WWTP Cost
Annual Operations and Maintenance
Expenses (Excluding Depreciation) $ 642,000 100
Annual Debt Service (Principal and
Interest)
Subtotal

v

413,000 101
1,055,000 102

W

Projected WWTP and CSO Cost (Current
Dollars)

Estimated Annual Operations and
Maintenance Expenses (Excluding
Depreciation) S 54,000 103
Annual Debt service (Principal and
Interest)

Subtotal

72

1,252,800 104
1,306,800 105

wr

Total Current and Projected WWTP and

CSO Control Cost S 2,361,800 106
Residential Share of Total WWT and CSO

Control Cost S 2,361,800 107
Total number of Households in Service

Area 2,204 108
Cost Per Household S 1,072 109

Support Data

Consumer Price index (Five Year Average) XXX
Total Wastewater Flow (Five Year

Average) 1
Nonresidential Wastewater Flow (Five

Year Average) 0




Cost Per Household
Worksheet 1
Alternative P2-B

Current WWTP Cost
Annual Operations and Maintenance
Expenses (Excluding Depreciation) S

642,000

Annual Debt Service (Principal and
Interest) $

413,000

Subtotal S

1,055,000

Projected WWTP and CSO Cost (Current
Dollars)

Estimated Annual Operations and
Maintenance Expenses (Excluding
Depreciation) )

52,000

Annual Debt service (Principal and
Interest) S

1,413,700

Subtotal : S

1,465,700

Total Current and Projected WWTP and
CSO Control Cost S

2,520,700

Residential Share of Total WWT and CSO
Control Cost S

2,520,700

Total number of Households in Service
Area

2,204

Cost Per Household S

1,144

Support Data

Consumer Price index (Five Year Average)

XXX

Total Wastewater Flow (Five Year
Average)

Nonresidential Wastewater Flow (Five
Year Average)

Line Number

100

101
102

103

104

105

106

107

108
109
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Cost Per Household
Worksheet 1
Alternative B1

Current WWTP Cost
Annual Operations and Maintenance
Expenses (Excluding Depreciation) S

642,000

Annual Debt Service (Principal and
Interest) $

413,000

Subtotal S

1,055,000

Projected WWTP and CSO Cost (Current
Dollars)

Estimated Annual Operations and
Maintenance Expenses (Excluding
Depreciation) S

47,000

Annual Debt service (Principal and
Interest) $

1,167,500

Subtotal S

1,214,500

Total Current and Projected WWTP and
CSO Control Cost $

2,269,500

Residential Share of Total WWT and CSO
Control Cost S

2,269,500

Total number of Households in Service
Area

2,204

Cost Per Household

1030

Support Data

Consumer Price index (Five Year Average)

XXX

Total Wastewater Flow (Five Year
Average)

Nonresidential Wastewater Flow (Five
Year Average)

Line Number

100

101
102

103

104

105

106

107

108
109
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Residential Indicator
Worksheet 2
Alternative P1-A

Median Household Income (MHI)

Census Year MHI $ 49,620.00
MHI Adjustment Factor M 1.00
Adjusted MHI S 49,621.00

Annual WWT and CSO Control Cost Per
Household (Line 109) S 1,379

Residential Indicator

Annual Wastewater and CSO Control

Cost per Household as a Percent of

Adjusted MHI 2.8%

Support Data

Consumer Price index (Five Year

Average) W XXX
Census Year XXX
Current Year XXX

(1) Data for the median household income was obtained from
Pennsylvania Commission and is reported fro August 2016

Line Number

201

202
203

204

the Southwest
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Residential Indicator
Worksheet 2
Alternative P1-B

Median Household income (MHI)

Census Year MHI $ 49,620.00
MHI Adjustment Factor & 1.00
Adjusted MHI $ 49,621.00
Annual WWT and €SO Control Cost Per

Household (Line 109) S 1,107
Residential Indicator

Annual Wastewater and CSO Control

Cost per Household as a Percent of

Adjusted MHI 2.2%

Support Data

Consumer Price index (Five Year

Average) £ XXX
Census Year XXX
Current Year XXX

Line Number

201

202
203

204

(1) Data for the median household income was obtained from the Southwest

Pennsylvania Commission and is reported fro August 2016
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Residential Indicator
Worksheet 2
Alternative P2-A

Line Number
Median Household Income (MHI)
Census Year MHI $ 49,620.00 201
MHI Adjustment Factor @ 1.00 202
Adjusted MHI S 49,621.00 203
Annual WWT and CSO Control Cost Per
Household (Line 109) S 1,072 204
Residential Indicator
Annual Wastewater and CSO Control Cost per
Household as a Percent of Adjusted MHI 2.2%
Support Data
Consumer Price index (Five Year Average) @ XXX
Census Year XXX
Current Year XXX

(1) Data for the median household income was obtained from the Southwest
Pennsylvania Commission and is reported fro August 2016
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Residential Indicator
Worksheet 2
Alternative P2-B

Line Number
Median Household Income (MHI1)
Census Year MHI S 49,620.00 201
MH! Adjustment Factor o 1.00 202
Adjusted MHI $ 49,621.00 203
Annual WWT and CSO Control Cost Per
Household (Line 109) S 1,144 204
Residential Indicator
Annual Wastewater and CSO Control Cost
per Household as a Percent of Adjusted
MHI 2.3%
Support Data_
Consumer Price index (Five Year Average) @ XXX
Census Year XXX
Current Year XXX

(1) Data for the median household income was obtained from the Southwest
Pennsylvania Commission and is reported fro August 2016
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Residential Indicator
Worksheet 2
Alternative B1

Line Number
Median Household income (MHI)
Census Year MHI $ 49,620.00 201
MHI Adjustment Factor e 1.00 202
Adjusted MHI $ 49,621.00 203
Annual WWT and CSO Control Cost Per
Household (Line 109) S 1,030 204
Residential Indicator
Annual Wastewater and CSO Control Cost
per Household as a Percent of Adjusted
MHI 2.1%

Support Data

Consumer Price index (Five Year Average)

a2l XXX
Census Year XXX
Current Year XXX

(1) Data for the median household income was obtained from the Southwest
Pennsylvania Commission and is reported fro August 2016



Bond Rating

Worksheet 3

Most Recent General Obligation Bond
Rating

Date

Rating Agency

Rating

Most Recent Revenue (Water/Sewer or
Sewer) Bond

Date

Rating Agency

Bond Insurance (Yes/No)

Rating

Summary Bond Rating

Score

1/30/2015
S&P

BBB+

BBB+

Mid-Range

Line Number

301

302

303
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Overall Net Debt as a Percent of Full Market Property Value

Worksheet 4
Direct Net Debt (G.O Bonds Excluding
Double-Barreled Bonds)
Debt of Overlapping Entities (Proportionate
Share of Multijurisdictional Debt) S 11,001,189
Overall Net Debt S 11,001,189
Market Value of Property S 246,381,361
Overall Net Debt as a Percent of Full
Market Property Value 4.5%
Score Mid-Range
Benchmarks:

Weak: Above 5%
Mid-Range: 2-5%
Strong: Below 2%

Line Number

401

402

403

404

405
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Unemployment Rate

Worksheet 5

Unemployment Rate - Permittee
Source

Unemployment Rate - County
Source

Benchmark
Average National Unemployment Rate
Source

Score

Benchmarks:

Weak: More Than 1% Above National
Mid-Range: + 1% National

Strong: More Than 1% Below National

10.8%

SPC

7.6%

SPC

9.2%

SPC

Weak

Line Number
501

502

503
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Median Household Income

Worksheet 6

Median Household Income (Line 203)
Source

Benchmark

Census Year National MHI

MHHI Adjustment Factor (Line 202)
Adjusted National MHI

Source

Score

Benchmarks:

Weak: More Than 25% Below National
Mid-Range: £ 25% National

Strong: More Than 25% Above National

49,621
SPC
$ 53,046
1.00
$ 53,046
SPC
Mid-Range

Line Number
601

602
603
604
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Property Tax Revenues as a Percent of Full Market Property

Value
Worksheet 7

Full Market Value of Real Property (Line
404) S

246,381,361

Property Tax Revenues S

1,637,258.62

Property Tax Revenues as a Percent of Full
Market Property Value

1%

Score

Strong

Benchmarks:

Weak: Above 4%
Mid-Range: 2-4%
Strong: Below 2%

Line Number

701
702

703
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Property Tax Revenue Collection Rate

Worksheet 8
Line Number
Property Tax Revenue Collection (702) S 246,381,361 801
Property Taxes Levied $ 523,699,391 802
Property Tax Revenue Rate 47% 803
Score Weak

Benchmarks:
Weak: Below 94%
Mid-Range: 94-98%
Strong: Above 98%
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Summary of Permittee Financial Capability Indicators

Worksheet 9

Column A: Column B:

Actual Value Score
Bond Rating (Line 303) BBB+ 2
Overall Net Debt as a Percent of Full Market
Property Value (Line 405) 4.5% 2
Unemployment Rate (Line 501) 10.8% 1
Median Household Income (Line 601) S 49,621 2
Property Tax Revenues as a Percent of Full
Market Property Value (Line 703) 0.7% 3
Property Tax Revenue Collection Rate (Line
803) 47% 2
Permittee Indicator Score 2.0

Line Number
901

902
903
904
905

906
907
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Financial Capability Matrix Score
Worksheet 10

Line Number

Residential Indicator Score (Line 205) 1001

Alternatvie P1-A 2.78% High

Alternatvie P1-B 2.23% High

Alternatvie P2-A 2.16% High

Alternatvie P2-B 2.30% High

Alternatvie B1 2.08% High
Permittee Financial Capability Indicator
Score (Line 907) 2.0 1002
Financial Capability Matrix Category 1003

Alternatvie P1-A High Burden

Alternatvie P1-B High Burden

Alternatvie P2-A High Burden

Alternatvie P2-B High Burden

Alternatvie B1 High Burden

. . . Residential Indicator
Premittee Financial

Capability Indication Low Mid-Range High
Score (Below 1.0%) (Between 1.0 and (Above 2.0%)
2.0%)
Weak (Below 1.5) . . :
Medium Burden High Burden High Burden
Mid-Range
(Between 1.5and 2.5) Low Burden Medium Burden High Burden

Strong (Above 2.5)

Low Burden Low Burden Medium Burden
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Public Comment

The LTCP was advertised for a 30 day public comment period starting May 10, 2017 with two information
meetings held May 11, and June 8, 2017. A public hearing was held on June 9, 2017.

No public comments were received during this period.



AFFP
Long Term Control Plan

Affidavit of Publication

STATE OF PENNSYLVANIA} g
COUNTY OF
WESTMORELAND }

Jeffrey T. Oliver. being duly sworn, says:

That he is General Manager of the Mon Valley
independent, a daily newspaper of general circulation,
printed and pubiished in Monessen, Westmoreland
County, Pennsylvania: that the publication. a copy of
which is attached hereto, was published in the said
newspaper on the following dates:

April 28. 2017

That said newspaper was regularly issued and circulated
on those dales.

\,

Genp?b’zanager
5 rifed to and sworn to me this 28th day of April 2017.

uld

Joseph A Dalfonéa.’f'dmary Public, Westmoreland County,
Pennsyivania

My commission expires: Janugry U218 -
Magister.-1 = o

Magisteas; . 1~ludg(5
Westrr v o, ot 103
My Coooy ool Gty P4
180 My, . . j ' Apires
000G1778 00009020 412-384-3Ta7— —-- 1520 2013

Andrea Zober

Elizabeth Boro Municipal Authority
1 Locust St

ELIZABETH, PA 15037
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PUBLIC NOT(CE

Long Term Contral Plan laf
Elizabeth Barough
Munweipal Authonty

By this notice. all public and inlerested agencies are hereby notfied ihat the
Elizabeth Borough Municipal Authorily's Long Term Coridrol Plan for combined
sewage facilities wll be available for public mspection slaring May 8, 2017 af the
waslewsaler reatment piant located at

# 1 Lacusl Street
Eiizabeth. PA 15037

The sewage lreaiment plant is & securs lacilify inlerested paries must cafl to
schedule an appoiniment Lo review the decument Apprintments can be schaduled
by calling 412 384 3686, Monday thru Friday between the hours of :00 AM lo 2:00
PM

The Long Term Control Plan cequires the construction of two new pump stations
within Elizabeth Borough's collechion system Ihe consiruction of a new pump station
to replace the existing Mill streel pump slation, and the consiruction of a new
wastewaler treaiment facility on the existing wastewater ireatmant plant proparty

Member of the public are encouraged to attend one of two informational mesling on
May 11, 2017 and June 8, 2017 al 430 PM The Authorily will hold 2 public heanng
lo address questions and commenis (rom the public on June 9. 2017 at4:00 PR AN
meetings will be held at he wastewatar treatment plant iocated at:

#1 Locus! Streel
Elizabeth. PA 15037

A 30-day commenl perod has baen-established o allow (he Jeneral public o other
inlerested agencies lo review Ihe plan and offer comments. Canmenls should be
submitted i wniting to the foliowing address on or before June 9, 2017

Michael Elisce, ELT
420 William Pitt Way
Pittsburgh PA 15238

Commenis received will be addressed n the final submission in PA DEP
4/28
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CERTIFICATION

I hereby certify that the following people were in attendance at the Friday, June 9,
2017 Public Hearing for discussion of the Elizabeth Borough Municipal Authority’s
Long Term Control Plan scheduled and convened at 4:00 pm, local time at 1 Locust
Street, Elizabeth, PA 15037.

/%céqe,/j- ,Zkeﬂcza/\/ Ofera-é/'ané %4/\/,46572
/’Z&nna‘ft L. /711'///‘7/’0’!/ lenate Zu;/,fn:&ffv:/

Avneen L Zohen Admin Assist
(qu\nf’ G.Heus € Halpe C‘\Qmw\nﬂ/-

AYY\\/ R %c)nremPC, Solhicitor

O R A

Amy R. Schrempf, Solicitor

PAID. No. 87619

1103 East Carson Street 2
Pittsburgh, PA 15203

NO public p&vﬁdpac\’\or\ by L}-:IOPm
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RESOLUTIONNO. () 3 -1Y7

A RESOLUTION OF ELIZABETH BOROUGH
MUNICIPAL AUTHORITY, ALLEGHENY
COUNTY, COMMONWEALTH OF
PENNSYLVANIA, STATINGS ITS INTENTION TO
ADOPT THE LONG TERM CONTROL PLAN AS
PREPARED BY SENATE ENGINEERING

WHEREAS, Elizabeth Borough Municipal Authority desires to adopt the Long
Term Control Plan as prepared by Senate Engineering, presented as a draft on January 19,
2017,

WHEREAS, said plan was advertised, two public meetings were held and the
period for public comments has ended;

WHEREAS, no public objections or comments were brought forth or raised;

WHEREAS, EBMA desires to formally adopt the Long Term Control Plan as
prepared by Senate Engineering;

AND NOW THEREFORE, the Authority hereby resolves and officially adopts
the Long Term Control Plan as presented in its draft form by Senate Engineering on
January 19, 2017, as incorporated herein by reference.

RESOLVED this %4 day of %W ,2017.

TALLY OF VOTES: & Yeas ()  Nays

Secde2 S
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