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PLAN S{JMMARY

A. Identify the proposed service areas and major problems evaluated in the Plan.

The Borough of Avondale, located in the southeastern quadrant of Chester County, is the

owner and operator of an existing wastewater Eeatrnent plant having a capacity of 300,000

gpd. The teatment facility serves nearly all of the Borough residents, in addition to a
portion of New Garden Township, In recent years, the facility has been hydraulically

" overloaded, which has led both of the contributing municipalities to implement a voluntary

ban on new connections. This ban has, to some degree, stifled growth and revitalization of
the Avondale area due to the lack of available sewer connections. Without additional

connections, tle Borough will not be able to eflectively serve as a revitalized urbar area,

which is the goal of the local and county plaruring commissions.

Because of the hydraulic overloads, the treatrnent facility cannot ahvays meet the loading

requirements for some of its monitored permit parameters. Therefore, the purpose of this

plan is to evaluate the current and future requirements for additional se'"vage flows from

projected grorvth within the trvo municipalities. In addition, the capacity and efficiency of
the various components of the treatnrent facility rvill be evaluated to determine rvhich of
these need modification, enlargement, or replacement.

B. Idcntify thc alternative chosen to solve the problems and servicc thc arcas of need

identificd in thc Plan. Also include any institutional arrangcnrcnts neccssary to

implcmcnt thc chosen altcrnativc.

The alternative chosen to solve the problerns within the defined sen,ice area is to expand the

sewage treatment facility from its current capacity of 0.3 mgd to 0.420 mgd. This expansion

will provide capacity for projected grolvth rvithin the Borough of Avondale and the

contributing portion of Nerv Garden Torvnship, as rvell as allorv thc upgrade of various

components of the treatnent system to improve their efticiency.
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C.

It will not be necessary to implernent any new institutional anangements to implement the

selected alternative. Avondale Borough has sufficient staff and administrative resources in

place to properly operate and maintain its existing facility, as well as the proposed expanded

facility. Moreover, the Borough has experience with construction projects of this type, as it
completed the installation of an equalization basin in 1993.

ternative and the proposed

funding method.

The estimated cost for implementing this altemative is $1.14 million.

Several frurding methods are being revie.yed for the implementation of this alternative.

They include: .-,.':

Conventional Bond Issue (guaranteed by the Municipality or revenues)

Bank Loan

PENNVEST Loa:r

Rural Development Administration Loan

Conventional Loart
il

There are several complex issues dealng with finance that nrust be addressed prior to the

acceptance of funding. These issues are currently being investigated, Upon acceptance of
this Plan by the Pennsylvania Department of Environmental Protection, the Borough will

negotiate financing.

Please note: For planning purposcs, Revenue Bonds were used to calculate present worth

and outline funding. The use of Revenue Bonds are a conservative method of evaluating

various finance options. However, the Borough has accepted no conrmitment to the use of

Revenue Bonds.

Identiff the municipll commitnrcnts neccssary to implcnrcnt thc Plan.

The follor.ving is a list of municipal commitrnents that must bc nrct to implement the Plan.
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This Plan must be reviewed and officially adopted by New Garden Township. New

Garden Township must also provide a commitnent to provide financing for their

portion of the heatment plant expansion. At this time, the estimated distribution of
projeets costs is as follows:
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Avondale Borough

New Garden Township

62.5%

37.5%

'8. Provide a schedule of implementation for the project rvhich identifies the IVIA"IOR

milestones with dates necessarA to accomplish the project to the point of operational

stafus. -r..r.

See Schedule A incltrded in this Sectiort.
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SCHEDULE A
IMPLEMENTATION MTLESTONES

" (PRELIMINARY)

Activitv ,

l.{ Submit Adopted Act 537 Plan gfr,X
to PA DEP

2. Receive PA DEP approval of Act 537 Plan October 1,1999

3. Submit Part I NPDES Permit Application
to PA DEP I December 31. 1999

, 4. Complete analysis of financing alternatives March 3 l, 2000
for project

5. Receive Part I NPDES Permit Amendment April28,2000
from PA DEP

6. Submit Part II NPDES Permit Application December 29,2000
to PA DEP

7. Receive Part II NPDES Permit from PA DEP April 30, 2001

8. Receive bids for Upgrade/Expansion Project September 2001

9. Award Contract for Upgrade/Expansion Project January 2002

10. Begin Construction April 2002

I l. Complete Construction February 2003

12. Place upgraded and expanded facility on line April 2003
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OR iGI/VA L

REsoLUTioN No. 99-os-03
(Non-Legislative)

AVONDATE BOROUGH

SHESTER COUNTY, PENNSYLVANTA

A RESOLUTION OF AVONDATE BOROUGH, CHESTER COLNTY,
PENNSYLVANIA, APPROVING A]\I ACT 537 SEWAGE FACILITY
PLAN.

WHEREAS, $5 of the Act of fanuary 24, 1966, P.L. I535, No. 537, as amended,

commonly knorvn as the "Pennsylvania Servage Facilities Act" (the "Act") and the

regr-rlatiorrs of the Comrnonlvealth of Perrnsylvania, Departn'rent of Environmental

Protectiorr (the "DEP") authorized by the Act and pronrulgated by tlre DEP in Chapter

7l of Title 25 of the Pennsylvania Code (the "Regulltions") require a municipalicy ro

adopt an Official Servage Facilities Plan to provide adequate se\rrage sen'ices, to prevenr

conlaminatiorr oI the walers of the Conrnrortn,ealth, arrd environnrenlal health liazards

caused bv selvage effluent and/or lvasles; and

WHEREAS, tl're Act and the Regulations reqtrire a rnunicipality to revise its

Official Servage Facilities Plan rvherrever a revisiorr is rrecessary to nleet the churrgirrg

disposal neecls oI u nrunicipalitl'; und
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,,The implementation of the project during a period of approximately

42 monrhs following approval of the Plan by the DEP, as nrore fuily ,!

described in the Plan: and

WHEREAS, the Borough Council of the Borotrgh of Avondale has determirred

thal the Plarr, as described above, confonns with applicable zoning, subdivision, land

develclpment and other municipal ordinances and plans and is a comprehensive program

" of pollution control and \vater quality management.

NOW, THEREFORE, it is hereby RESOLVED that:

l. The Bororrgh of Avondale, throtrgh the Avondale Borotrgh Council, hereby

adopts and submits to the Conrmorrrvealth oI Pennsvlvania, Deprrtnre nt of

Errvironmental Protection for its allllrov:il as a revision to the "Official PIarr" of Avondale

Boror.rgh, the Act 537 Seivage Facilities PIan described above.

BE IT FURTHER RESOLVED that Avondale Borough hereby asstrres t'he

Comrtrorrlvealth of Pennsylvania, Departrnerrt of Errvirorrrnental Protectiort, of tlre

cornple[e and tinrely irnplertrentation oI tlrr Act 537 Servage Fucilities PIan as reqrrired

by S5 oI thc Act oI Janr.rary 24, 1966, P.L. t535, ls ame ncle cl.

cllrpoFFrcE\wpwrN\wFoocs\Auo*oo.-rroJotRES99.o5 3 +



VVIIEREAS, Avondale Borough i m pr.p"red an Act 537 Sewage Facilities Plan

(the "Plan") rvhich provides for servage facilities rvithin the municipal limits of th'e

Borough of Avondale and in a portion of New Carden Township, Chesrer County,

':' Pennsylvania; and

WHEREAS, the Plan contains several alternative choices, and the alternative of

choice to be inrplemented is:

Ao The e.xpansion and upgrading of the Avondale Borough Wastervater

Treatmenc Plant by 120,000 gallons per day above the current

capacity of 300,000 gallons per dav, resulting in a total increased

capacity of appro.xinrately -{20,000 gallons per day; and

Br The allocation of the tr.rture total treatnlent capacity betrveerr

rWondale Borotrgh arrd Nerv Garden Torvnship as follows:

t.. Avondale Borough 201, 750 gallons per day

2. Nerv Garden -forwrsliip 2 t 8, 250 gallons per day; and

\
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C, The allocation of the

(i.e,, I20,000 galions

e.xpanded porrion of the treatment capacity

per day) as follows:

I. Avondale Borough 75,000 gallons per day

2. New Garden Township 45,000 gallons per day; and

D''u The acknowledgment by Avondale Borough that 40,000 gallons per

" dry of Avondale Borough's portion of the expansion allocation is for

the replacement of e.tistir"rg Nerv Gardin Torvnship capacity

currently being trsed by Avondale Borough; and

E. The allocation o[ the expansion and upgrade Projecc Costs by

contributions frorn Avondale Borough and Nelv Garderr Torvnship

in the follolvirrg proportions:

L Avondale Borough 62.5o/o

2. Nerv Carden Torvnship 37.5olo: ancl

t.
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ADOP-IED this l Sth day of May, 1999'
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BY:

AVONDALE BOROUGH COUNCILATTEST:

Avondale Borough
+;
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ATTESTATIO N A}ID CERTIFICATION
BY AVONDAIE BOROUGH SECRITARY

I, BECICY MCAIEER, Secretary of the Borough of Avondale, in accordance

with the provisior'rs of S I I I I of the Borough Code, hereby ceftiry/ thar the

following Resolution is a tnre and correct copy of Resolution No. 99-05-03

(Non-Legislative) adopted by the Avondale Borough Council on May 18,

1999',

CI NAL
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1

t:
1

:

Datet

Borough Seal

C:\WPOFFICE\WPWIN\WPOOCS\AVONOAtE\ORO\RES99.O5 3

BECICY MCAIEER, Secretary
Avondale Borough
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RESOLUTION NO. 466

REVISED 5-11-99

RESOLUTION OF A-DOPTION

AVONDAI,E BOROUGH SEWAGE FACILITIES PLAI{

RESOLUTION OF THE SUPERVISORS OF NEW GARDEN TO\\,1\TSHIP. CHESTER
C OL|NTY, P ENNS YLVANIA, (h ereinaft er "the municipa lily").

WHEREAS, Section 5 of the Act of January 24, 1966, P.L. 1535, No. 537, known as the
"Pennsylvania Servage Facilities Act," as amended, and the Rules and Regulations of the
Department of Environmental Protection (Department) adopted thereunder, Chapter 7l of Title
25 cf the Penrsylvania Code, requires the municipality to adopt an Official Sewage Facilities
Plan 'providing for sewage services adequate to prevent contamination of waters andy'or

"environmental health hazards with servage wastes, and to revise said plan whenever it is
necessary to meet the sewage disposalneeds of the municipaliry, and

\VHEREAS, Avondale Borough has prepared an Act 537 Servage Facilities Plan rvhich provides
for servage facilities in a portion of New Garden Torvnship and Avondale Borough, and

L
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The alternative of choice to be implemented is:

L fo expand and ugh rvastervater treatment facility to a capacity
of approximate This would be an increase of 120,000 gallons
per day, above the' ,000 gallons per day.

2. To allocate the total treatment capaciry in the follorving maurer:

J To allocate the expansion portion of the treatment capaciry (120,000 gallons per day) in
the followins manner:

Avondale Borough
Nerv Garden Torvnship

Avondale Borough
Nerv Garden Torvnship

201 ,750 gallons per day
2 18,250 gallons per day

75,000 gallons per day

45,000 gallons per day

From the Avondale Borough portion of the expansion allocation, 10,000 gallons per day
of floiv is for the replacement of existing Nerv Garden Torvnship capacity that is

currently being utilized by Avondale Borough.



,i

I'ii'
A To allocate the project cost by contributions from the participating municipalities in rhe

foilowing proportions:

Avondale Borough
Nelv Garden Townstup

5. To implement the project in approxim ately 4|months following the approvai of the Plan
by PA DEP, as more fully described in the Act 537 Plan.

WHEREAS, Nerv Garden Township finds that the Facility Plan described above conforms to
applicable zoning, subdivision, other municipal ordinances and plans and to a comprehensive
program of pollution conhol and water qualilv management.

NOW, THEREFORE, BE IT RESOLVED that the Supervisors of the Township of New Garden
hereby adopt and submit to the Department of Envircnmental Protection for its approval as a
revi3idn to the "Official Plan" of the municipaliry, the above-referenced Faciliry Plan. The

"municipality hereby assrues the Department of the complete and timely implementation of the
saidplan as required by iaw to the extent of the necessary involvement and participation byNerv
Garden Township. (Section 5, Pennsylvania Sewage Facilities Act as amended).

Secretary,
T
To 's Resolution No.

certio/ th of the

, adopted 1999.

62.s%
?1 <O/-

lr

TOWNSHIP SEATAUTHORIZED SIGNATURE



pRo ofl



ESSM

March 2,1999

VIA CtrRTTFTED MAIL. RETURN RECEIPT

Chester County Planning Commission
Government Services Center
601 Westtorvn Roah
tu.r,'an.t,er PA 19382-65 l5

Avondale Borough, Chester County
Act 537 Plan Study
Revierv Document
SSlvt File No. 5685-005

Dear Planning Commission Vlembersli

On behalf of Avondale Borough and in accordance rvith the requirenrents of the Pennsylvania
Servage Facilities Act, rve are hereby submitting lor your revierv a copy ofrthe Act 5i7 Plrn tbr
Avondale Borough. The Borough respectfi.rlly requests that the Planning Conrmission conrplete
its revierv of this docunrent rvithin the 60 day revierv period as allotted by PA DEP, and rhat
rvritten conrnrents regarding tlre plan be providcd rvithin that tinreliartre. -l'[rc Borough u'ould
greatly appreciate any ellbrr tlrat could be rncde to contpletc tlte revierv of ils r\ct 537 Plan ahead

o t' the 60 dav dead lirre .

Please direct anv comntents to the Borough of Avondale at the lbllorving address, with copies
provided to Spotts, Stevens and lvfcCoy, lnc.:

i

i

i

J

,i

Avondale BoroLrglr
P.O. Box 2,17

Avorrdalc. PA l93ll

Spotts, Stevens arid lvlcCoy, Irrc,

P.O. Box 6307
Reading. PA 196t0-0i07
ATTN: Darry[ Jenkins

Re:

5ro tT5



Page 2

I

IMarch,2, 1999
Chester County Planning Commission

Please do not hesitate to contact us should you have any questions, or require any additional
information.

Very truly yours,

i

Project Manage r

darrvL ienk irrsfDssnr sroup.conr

fvlS:clm

Enclosure

cc: Avondale Borough
G. N,lichael Poyner
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TFTE COTJI{TY OF CHESTER
COMMISSIONERS;
Colin A. Halna. Chrirman
Karen L Marrynick
Aadraw E. Dionjman

WILUA-|I{ H. FLLTON, AJCP
Execudvc Dircctor

PrtNNrNc col,tvrssloN "':
Govcromett Serviccs Ccnrcr, Suire 270
60l Wcsnowu Road
P.O. Bor 2zi7
Wa:t Cbcsrcr, PA 19380-0990
(610) 34+6285
FAX: (610) 344-6575

April 19, 1999

Mr. Robert McCue, Prcsident

"Avondale 
Borough Council

P.O-Box247 .i
Avondale, PA l93l I

Re: Borough of Avondale Act 537 PIan

Dear Mr. McCue

at rcview'ed the Borough of Avon.l"le Act 537 PIan
71.53(a)(2) of the Pennsylvania Sewage Faciliries
ns and McCoy, Inc., aad zubmitted for our rcrriew

Aler careful consideration.of the'information presented in the Plan, we find that we cannot suppon
approval of the doanment as the bficial sanagefacilities plan of the Borough at this lime.

,.db6' u lhe necd to proeid€ tigr-ral treatrncnt capacity to meet needs and
Naii, Garden Township, and wc support your
metg issucs about the Plan, and we raise them

aory iiyc bdHiJl:6 [hc FA' hotection (PADEP) wi]l also raise tlem in
fhe,€ft1tf,tc.mftfh*Iitsijc\sr, Tlcse issyqs S.rc elDlei$€d in deteil in this lccter. Thc Commission also offers
dthnrf,q€ lisnu r,o ilnFnog*'lho' tcdsss of thc documcnt.

.lt^ z L .nw.

1. Furure Nceds Estimates
The first issue regarding the Plan is the ma
The document contains a number of statcm

,46 raie
ft* c4pl

The Plan conteins lirtlc documennrion or

review we concluded rhar rhe Borough's Furur
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Page:2
April 19, 1999

Re: Borough of Avondale Act 537 Plan

.:':
". -.-3:

, fra+. '.i.

. .,.'1' '
information to determine how the Borough's projected population will bc accornmodatcd, and
recommended that a vacant parccl analysis be conductcd. A racant parccVdevelopable land
analysis would prorn?e a sound basis that would support the population projections on page 5l
and the Projcctcd Furr-ue Allocation Needs shown on page 52. Itu-s information shouJd also

gcnerated for tlc areas of thc New Garden Toumship that will be scwed by thc Avsnd"lc
ssffiAge.ry;tafua-ad nr.d-the statcmcnts on page 4p cCfednc$re**age

Jtav.s.ltuF oa ttitr 
*,*l,i..l.J;:T$",iffT 

$e slieutd,h-liltsd,,cnd ail,af rhe

pd-qll analYsis. 'Inr-s list sho

expected to be connected to thc scwerage system wrthin 5 years and thosc likely to be connected

within l0 ycars.

Selection and Evaluation of Altematives
Our sccond arca of concern is the content of Chapter V. 'Iru_'s chapter identifies allernativcs to

providing new or improved q'astewatet disposal facilitics. This secrion has a nairow focus and
,erltqmari'res that can be completed within the boundarics of thc Borough,

1Vs temarivcs outside of the Borough that should bc cvahnted. Onc

$,p,# d to the Borough was diverting some sewxge to $e new system ur

London Grove To,*nship. This altemative was nor mcntioned in the Plan and should be

examined along with any other possibilities.

Also rclated ue possible trealment and disposal allernatives. Regarding thc use of qpray

irrigation, thc Planning Commission disagrecs with the conclusion shted on page 84 t}at spray

irrigation is not a viable altcmarive- The P,lan assumcs tlnt land for spray irrigation would havc
to be Jocated within the borders of the Borough. Land inside and ouuidc of the Borough limits
could be used for rhis purposc, Wc also have conccrns with the cost qstimates for a spray

irrigation system presented on pages 83-84. The cost to expand an existing wastewatcr trearmcnl
systern or build a ncw systcm is not the only cost thar should be considered. Long tcrm operacing

costsshouldalsobeconsidcrcdinsfulllifccyclecostevaluation. Anumberofmrrnicipaliticsin
Chester County have dctermjncd that rhe Ufe cycle costs of rearment lagoons and spray irrigation
are less then those 6f 3 "g6nvenfional" te atrncnt and disposal systcm.

The Planning Commission supporb the Borough's Comprchensive Plan end Zoning Ordinance.
They are good documenfs becausc they contain policies and provisions lhat scrive to protect the

water and other nahrral rcsources in the Borough, However, this Plan does not menlion the

environmental benefits of convening from a stream dischargc system 1o a land application
systcm. Thc Commission is not suggesting that Avondale's Seafment plant bc abandoned and

replaccd by a lagoon'treavnenl system. We do bclicvc thar this Plan should contain a more
thorough evaluation of the po(enisl ro divcn somc or all of the e,risting plant's cffluent to a

t
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April 19, 1999

Re: Borougl of Avondale Act 537 Plan .,.. 111 l,

land application disposal proccss, particululy in view of the cnvironmental bcncfirs
commiEncnt made by your neighbors in New Gardcn Towrship.

The folloling sre other recommendations thal E'€ suggest will improve the quality and accuacy of thc
Plan docwncnt:

. The Plan document contains a numbcr of refcrcnces to Landscapes and tbe Chestcr County
Comprehensive PIan. Thc Counry Commissiouers in July of 1996 adopted thc Cheitcr Counry
Compreherrsive Plan Policy Elemcnt knor*n as Landrcapa. Ttris Policy Elemcnt supcrccdes the

1988 Chcstcr.County Land Use Plan; thercfore, all refercnccs to the 1988 Corurty plan should bc
removed from the documcnt. Refcrences to the outdatcd Couoty Land Use Plan can bc found on

pages 63, 68-70 and 87. Additionally, pt1e 38 contains the statement: "As a designated suburban
centerr Avondale Borough bas many cxisting land usc pattcxnsn. The Livable Landscqpes for Chesrer

Counrv - 2020 map containedinLandscapes desigpates thc Borough as an Urban Landscape.

The Commission agrees with your tse of thc Landscapu Policies listcd on pagc 94 for the Borough's
consistcncy witJr this Act 537 Plan and Lan&copes. Urban Landscapes such as Avondale Borough
arc envisioned as the focal poinb for grou.th and dw'elopmcnt. At this time the land r-r.sc plans and
ordinances of New Garden Tovrnship arc somcwhat inconsistenc with thc Livable Landscapes for
Chester Councy - 2020 map. Howcver, this is a separate issuc that we hope to rcsolvc with the

Township.

Chapter V idcnrifies alternafives to provide ncw or improvcd wastcwatef, disposal facilities. We
belicvc that Scction B. of this chapter does not address PADEP plan contcnt g,ridclines. This scction
of the docurnent should address "the ube of individual sewage dlsposel systens including individual
rcsidential spray irrigation systems." for nc.v homes that may be built in thc Borough. The texr only
addresscs the poccntial of using spray irrigation as part of the municipal wastcwater systern, Section
C. should address the use of small flow or package treatrnent units to scrve indlvidual homes or
clusters of homes. Scction C, shouldaddress the use of communiry on-lot disposal alternativcs, and
Section E. should address the use of rctaining tank.

Page 97 stares that the Borough's zoning ordinance and subdivision and land dcvclopmenr ordinance
support thc goals of the storm water management plan for Chestcr County. There is no counlyrvide
slorrn water management plan for Chester Counfy.

CCPC agr€es that a formal wastewater mcnagcmcnt plan for tlre l0 individual on-lot se wage sysrems
in the Borough is not nccessrry at thjs tjme. Howcver, a rnap depicring thc location of rhe individual
sewage systems would be helpful for plarning purposes. The Chestcr Counry Hcalrh Department does
have helpful lite rarure that could be disu-ibute d to thosc sysrem owncrs. Wc suggcst thar you con(3c(

and the
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April l9, 1999
Re: Borough of Avondale ect 537 Plan

Mr. Ralph DcFazio sr (610) 344-6526 for free copies of their Ownels M3nual Lo On-Lot Sewaee
SvStemq.

The Chcster County Planning Cornmission is not neccssarily opposed, to the prlpos"d cxpansion of the

Avondale Borough wastewatsr treatncnt plant. ;Sowcvcr, in our vicw, the Plan docrrmcrt necds to
present 8 more thorough and convincing case.

Pleasc contacr me ifyou ft4ve any questions regarding this revicw.

Sccretary

WHF/REIil<p

cc: Molly Morrison, Counry Conrmissioners Office
Ralph DeFazio, Chester Counry Hcalth Dcparunent

' Glenn Stinson, PADEP
JRebecca McAJeer, Borough Sccretary

Robcn Taylor upcnrisors

Joan Kelleher,
Daryl Jenkins,

J
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March 2,1999

VIA FEDERAL EXPRNSS

Avondale Borough Planning Commission
ll0 Pomeroy Street
P.O. Box 247
Avoldale PA 193 I I

Rel) Avondale Borough
Act 537 Plan Study
SSM File No. 5685-005

Dear Planning Commission lvlembers:

On behalf of Avondale Borough and in accordance rvith the requirenrents of the Pennsylvania
Servage Facilities Act, we are hereby submining for your revierv a copy of the Act 537 Plan for
Avondale Borough. The Borough respectfully requests that the Planning Commission completc
its revierv of this document rvithin the 60 day revierv period as allotted by PA DEP, and that
rvritten conrments regarding the plan be provided rvithin that time tiame. The Borough rvould
grcatly appreciate any effort that could be made to conrplete the rcvierv of its Act 5i7 Plan ahead
of the 60 day deadline.

Please direct your rvritten conrments to the Borough, rvith copies provided to Spotts, Stevens and
iv{cCoy, [nc. at the follorving address:

Spotts, Stevens and McCoy, Inc,o

P.O. Box 6i07
Reading, PA I9610-0i07
ATTN: Darryl Jenkins
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Page 2March 2,1999
Avondale Borough Planning Comm,ission

Please do not hesitate to contact us should you have any questions, or require any'additional
inforrnation.

Very truly yours,

" Darryl A.
Project Manager

darryl.ienki ns@ssnrerou p.co nr

DAJ:clm

Enclosure

oai Avondale Borouglr
G. Michael Poyner



BOROUGH OFAVONDALE
Post Office Box247

Avondale, Pennsylvania 19311

610-268-8501

April 2l, 1999

Mr. DarrylJenkins
Spotts, Stevens and McCoy, Inc.
P.O. Box 6307
Reading, FA 19610-0307

Re: Act 537 Plan of Study
SSM File No. 5685-005

Dear Darryl:

The Avondale Planning Commission has review the Borough Act 537 Plan and have the
follorving comments:

l. Page 5 - "Old Baltinrore Pike" should be "Baltimore Pike".

2,, Page 10, ird Paragraph - Strike "State Road" and change "Old Baltimore Pike" to
"Baltimore Pike".

Page 15, 3rd Paragraph, 3rd line, "filing" should be "filling",,

a. Paragraph 3i - "Ellicott Ave., south of PA Rte 4t". "Ellicott Ave" only is needed

as it is all south Rte 41.
b. Same page - "Church Ave.., North of PA Rte. 4 I " Church Street only is needed as it

is allnorth of Rte.41. Also change "Church Avenue." to "Church Street".
c, Same page - Old Baltimore Pike" also ends at Rte 41. Also strike "Old" in Old
Baltimore Pike.

Page34-"WestStareStreeet.,westofPARte.4l'o WestStateStreetonlyisneeded
as it ends at Rte. 41.

6, Page 44,2nd Paragraph. - Change "Old Baltimore Pike" to "Baltimore Pike". This

should also be done on page 4S,4th paragraph.;Appendix 2,4,6,8.
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Page 2

Act 537 Plan of Study Comments

LK/bm
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I
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?:

7.

8.

Page 87 - Item l, first sentence 4th word - "revised" should be changed to
"completed". (see page 92)

Appendix 3 - "State Road" shouta be changed to "Baltimore Pike". Also add "Cook
Court" to the rnap.

Appendix 5 - Ghange "State Rd. (Rte. l)" to "Baltimore Pike". Also "Avon Mohr"
should be added to the map.

Sincerely,

a26,.-f-'y'J/;'
Lou Kirkaldie, Chairman
Avondale Borough Planning Commission

ri 9.
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March 2,1999

Ms. Becky McAleer, Secretary
Avondale Borough
I l0 Pomeroy Street
P,O. Box 247
Avondale PA l93l I

Rei: Public Comment Period for ?,,

the Borough's Act 537 Plan
SSM File No. 5685-005

Dear Becky

Attached to this letter is a legal notice that should be advertised in the Daily Local Nervs in the
legal section beginning March 8, 1999. Please ask the newspaper to provide you with a
notarized proof of publication notice when they send you the advertising invoice.

Also enclosed are two copies of the Borough's Act 537 Plan. One should be made available for
revie',v by the public during normal business hours. The second copy is for use by the members
of Borough Council.

Please call me if you have any questions regarding any of the above items.

Very truly yours,

Project Manager

DAJ:clm

Enclosures

SPOTTS. STEVENS and lvlcCOY. Inc

t:i,: r ttlr,'.!ti\l',( lf;i,i::! j.[l; rr"' r'/( "t"i ii \lr1-'.! | !

rr:j :,;i) jl,, r))llt I r, t,tr) ll',,,.1.,C

ir'i:li:ll { u-it#r ,,ltir: * . i',1.x'.:i "," t " ;' irrri;--1 : 't:
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NOTICE

To the residents and taxpayers of Avondale Borough, Chester County, Pennsylvania.

The proposed Act 537 Plan for Avondale Borough will be available for public inspection for a

period of 30 days beginning March 8, 1999 at the Borough Municipal Building located at I l0
Pomeroy Street, P.O. Box 247, Avondale PA l93l l. The proposed plan examines the feasible
altematives for the possible upgrade and expansion of the Borough's existing rvastewater
treatment facility. The existing facility serves both the Borough of Avondale, as rvell as a
portion of Nerv Garden Township, ,..

" Anyone wishing to inspect the plan may do so during the Borough's regular business hours.
Wrinen comments regarding the plan may be submined to the Borough at the above-referenced
address during the 30 day comment period.

Robert N. lvlcCue, President
Avondale Borough Council
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Proof of Publication of Notice in Daily Local News
_ ; Under Newspaper Advenising Acr No. 587, Approved May 16, 1929

State of Pennsy[vania

County of Chester { *o. ,,orss Term,{ 
,'r. I9 99

To DAILY LOCAL f.rEWS COI'IPANY, Dr.

For publishing tic noticc <ir publicetion utached

hcrcto on thc above sratcd dues......... . ..,. .......$" :

P* E,*.,,,,,-.,,";,,,,...,",.ny2ii^11y1p;11'.yrti*5;-*

Debra S. -Wood, Legal Advtsg. Rep. of the Daily l,ocal News Company, a corporation, of the County and stare
aforesaid, being duly affirmed, deposes and says tbat tle Daily Local News,.a newspaper of general circulation,
published at 250 N. Bradford Ave., West Chester, PA" Counry and Statc aforesaid, was established November 19,
1872, and Incorporated December I I, 19l l, sincc whicb date the Daily l.ocal News has bceu rcgularly issucd in said
courty, and that the printed notice or publication attached hercto is exactly the same as printed and published in tbe
regular editions and issues of the said Daily Local News on rhe following dates,

Affiant further deposes that he/she is the proper person duly authorizcd by the Daily News Company, a corporation,
publishers of said Daily Local News, a newspaper of general circulation, to verify tlrc foregoing statement undcr
oath. and that affiant is not interested in the subject matter of tlre aforesaid norice or advertisement, and that all
allegations in the foregoing statemenls as to time, place and character of publication are true.

COpv OF NOTICE OR PUBLICATION affirmed to and subscribed before me tUiq-- =8I!-.--

P.0. Box 2/+7

Avondale, PA l93lI

Prrblisher's Receipt for Advertising Costs
llrr: Deily Locel Ncws Company, a corporaiion. publGhcrs of the Daily L,ocal News, a ncwspapcr of gcncrel circulation. hcrcby

acknowlcdges rcceipt of tic afortxaid noricc ard publiarion costs ard ccnifics thet tic samc hrs bccn duty paid.

DAILY LOCAL NEWS, e Corporerion, Publishcrs of DAILY LOCAL NEWS. o ncwspapcr of Ccncnl Circulrtion.

My Commission Expires:

Statcment of Advertising Coss

Borough of Avondale

Ry,
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Ivlarch 2,1999 'l

. VIA FEDERAL EXPR.ESS

Mr. Spencer Andress, President
Government Specialists, Inc.
P.O. Box 336
59 S. Third St.. 2nd Floor
Oxford PA 19363-0336

Re: Avondale Borough ,i

Act 537 PIan Document
SSM File No. 5685-005

Dear Spence:

On behalf of Avondale Borough, we are providing you with nvo copies of the Act 53 7 Plan for
the Avondale Borough Wastervater Treatment facility. As the point of contact lbr the New
Garden Torvnship Supervisors and Authority, rve request that you provide these documents to the
respective boards tbr their revierv. If you require additional copies, please call me.

We have already provided a copy of the plan to the Chestcr County Planning Conrmission. Their
9, at u,hich time rhey must provide rvrinen

e Borough also requests lhat Nerv Garden
the plan by that time. or earlier, so that any plan
Once you have had an opportunity to revicrv the
meeting (perhaps in late lv[arch or early April),

betrveen Avondale and Nerv Carden Torvnship to discuss any questions or concerns that anyone
may have. Please contact us to follow-up on this issue.

The information that you provided to us for inclusion in the plan indicated that New Garden
Township would purchase 45,000 gpd of additionalcapacity at thc r\vondalc facility if tlie price
tbr this capacity is reasonable. The Borough must have a dcflnitive arswer on lhis issue before it
can subnrit the Act 537 Plan to PA DEP for revicw in May oi'this year. Thereforc, it is critical
tlrat Nerv Gardcn Torvnship makc a decision on this matter and communjcate its specific needs to
tlte Borough. Please note that the Boroughdocs not plan to provide any cxcess capacity in thc
proposcd expansion of the treaturent facility beyond its orvn requirenrents if New Garden
Tolvnship dccides that it does not rvish to purchase thc 4i,000 gpd allocation at this linre,

5POTTS, STEVEITI S.rrrd lvl ,:CO'/, Inc

tt.,1: r\,/(:r,1t\.\rr,a,l;(rt,tl1'\rr/ l,i) 11:).rr,'i,' j:, \'llr:, r\r'rl.,r'rr,/

',, {rll) .i/rr i,\iJ l | )< 'rlil i/;, orJ"l

r,rl_r' 'r'\L 'tfir l\lr ll .', lt J itrl :r.:/: r\ ) .2'ltrll l . l?r.,rr ril I r,ul ';!li
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March 2,1999 ,

Mr. Spencer Andress, President

Please contact us should yo,u have any questions, or require any additional infonnatioR.

Page2

Avondale Borough
G. MiehaelPoyner

Very truly yours,



.Government S
PHONE: (610) 932-5561

FAX: (610) 932-3295
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SPOTTS. STEVENSi
and McCOy, Inc,

March 23,1999

Dear Darryl,

I received your letter dated March 2, 1999 and a copy of the Act 537 Plan Document and offer
the follorving official response on behalf of Nerv Garden Torvnship. The comments generally
fall into frvo categories; first, editorial and clarifying; second, substantive effecting underlying
assumptions or philosophy.

First, I willpresent comments in the order of the page on rvhich the text appears.

Paee.30: Nerv Garden Torvnsltip has purchased and orvns 495 EDU's not 494 as stated.
This rvas discussed and, I thought, conflmred by the Borough after the DEP nreeting.
Consequently, the llorv allocation is 173,250 gpd lor Nerv Garden and I26,700 gpd for
Avondale. -fhe 

same corrections rvill need to be nrade throuellout the entire document.

Paee 53: The allocations must be adjusted as stated above,

Paee 54: The figure of 56,481 gpd is presented, rvhich ret-lects the amount of florv that
Avondale has been generating above its allocated capacity of 126,700 gpd, Thereafter, it is

stated that 40Yo of that amount is some fonn of I & I rvhich can be removed. I believe the
assumption that 40% of the florv is I & I rvhich can be removed is flarved, for several reasons.
First, tlre January 1999 dala shorvs an increase in average daily Avondale florv for each of the

fourrveeks in January from a low of 208,389 gpd to ahigh of 258j26 gpd; a variation of 24.2o/o,

oran average florv of 217,41I gpd for the month compared to an average daily florv of 166,270
gpd for the period August 21, l99E through Decenrber 25, 1998 or a 30.8% increasc. Sinrilarly,
for the nronth of February, the averagc florv rvas 2.16,136 gpd or a 48%o increasc. Since therc'

have not been nerv connections nrade to the systenr, one can assune the irrcrease is due to I & I.
Making thc same conrparison for Nert'Garden Torvnsirip, thc Jartuary tluough I?ebruary t999
average daily t'lorv 49,885 gallons conrpared to 52,357 -tpd for the period August 21, 1998

tluough Decembe r 25, I 998 or a 4.1%o decreasc.

J9 S.I'HII?.D STREEI'. PO. I]O\ -'JJ6, OXFORD, PENN.SYLVANI.\ I9]6J.0]](I
ADVISORS TO GOVEFNIIENT AND BUSINESS

Mr. DarrylA. Jenkins, P. E.
SSM
345 N. Wyomissing Boulevard
P. O. Box 6307
Reading, PA 19610-0307

Mi' Avondale Borough
Act 537 Plan Document



Mr. Darryl Jenkins
March 23,1999
Page2

Second, the Avondale collection system is, for the most part, almost 30 years old. One could
assume that once the major I & I problems are identified and fixed, there will be new sources
continuing to develop as the system ages year by year. Therefore, to say that40%o of the excess
florv is I & I which can be eliminated permanently may be very optimistic. Third, since
completion of the I & I work by the Borough the rveather has remained rather dry and the water
table has been low. These conditions make it difficult to accurately determine how successful
these I & I remediation efforts have been. Since early January the weather has been more wet
and the flows have increased. Nerv Garden Township will be conducting a "wet rveather" I & I
study to supplement its I & I srudy that rvas done last sununer. I suggest that Avondale and New
Gard'en both conduct simultaneous studies this spnng.

While we all hope that significant sources of
somewhat optimistic to predicate the design
permanently removing 4Q% of the I & I from
assumes a lorver percentage of I & I elimi
eliminated, then additional treatment capacity be

In paragraph 4 there is a reference to Appendix l9; this should be Appendix 17,

In paragraph I there is rcference to 3-1,000 gpd; this should be 39,520 gpd based

on the data presented in Appendix 17.

Again at the bottom of page 61,34,000 gpd is mentioned rvhich should be 39,520 gpd.

Also at the bottom of page 61, the statement is made that "Nerv Gardcn Torvnship rvilI require
45,000 gpd". While New Garden Torvnship has exprcssed interest in an additional 45,000 gpd,

if the cost is reasonable, there is no specific projected need for additional capacity as detailed on
pages 58 through 61.

Page62: The Nerv Garden Torvnship allocation should bc increased to l'13,?50 gpd, the

Avondale allocation decrcased to 126,700 gpd and the Nerv Garden Torvnship replacemcnt
allocation should be changed to 39,250 gpd.

Paqe 12: The florv fie.ures should bc adiustcd as stated abovc,

Paqe 100: While it is acceptable for planning purposes at this point in the process, it should

be noted that thc cost estinratcs providcd rre + or -279'o.



Mr. Darryl Jenkins
March 23,1999
Page 3

Paee 117: In two places there is specific reference to the expansion capacity which is stated
as 0.412 mgd. On page 62 there is the following statement "the hydraulic capacity for the
expanded facility will be assumed at 420,000 gpd."

It appears the treatment component capacity calculation are based on 412,000 gpd as are other
calculations, Does this suggest the useable capacity rvill be 420,000 gpd? Should the reference 1s

to 420,000 gpd be stricken from the text entirely?

Page ll8: Paragraph 3 and paragraph 4 do not give any details about the method of
computing the present worth such as the discount rate.

Paee 120; The value of 7.0 percent is stated as the current interest rate, It would be more
appropriate to use a value of 5.0 percent based on the current market.

Paee 128: The ratio of Avondale flow to New Garden Township florv rvill change based on
the points raised above, therefore, the cost allocation will change accordingly.

Second, I will present an analysis, based on my interpretation and application of the data,
regarding future needs and sharing the cost of additional capacrty.

Using data presented in Appendix 17, for the period a.ftp{ Avondale's completion of its initial I &
I elimination pfforts and after thc Toughkenarnon florv rvas diverted to the east end, the i

follorving summary rvas prepared.

Avondale flow 8/21l98 through 12/25198 average gallons pcr d:ty:
Avondale flow allocation avcrage gallons per day : !

Nerv Garden Torvnship florv used by Avondale average gallons per day : , 39,570 .

Avondale replacement florv average gallons per day =
Avondale future needs average gallons per day =

Total llo'.,v capacity needed by Avondale = 72,845

Cost of additional capacity : S 1,140,000 +2706= S I ,447,800
-27% = S 832.200



Mr, Darryi Jenkins
March 23,1999
Page 4

,a Capacity resulting from the upgrade/expursion = I12,000 gpd (100%)

Capacity allocation to Avondale 72.845 gpd (65%)

Resulting capacity available to New Garden 39,155 gpd (35%)

Allocation of costs:

" S1,447,800 (high estimate)

@65%= $941,070 Avondale's share

@35% = $506,730 Nerv Garden's share

S832,200 (low estimate)

@ 6S%: 5540,930 Avondale's share

@lS% = $291,270 Nerv Garden's share

The analysis above, as stated, is based on theJlowsft'om Augttst through Decenber 1998. The
January and Febnnry 1999 data indicate tlte average dsilyflowfor Avondale is now 230,211
gpd or a 38.59/o increase over the August tlrrough Decenrber flov,. A copy of tlrc January and
February data is enclosed.

Based on the average January and February florvs, Avondale is norv using 63,941 gpd of the
Nerv Garden Township capacity as compared to the 3-\5J0 gpd for the August/December-period.

THE JANUARY AND FEBRUARY iNCREASE IS MOST TROLIBLTNG. FURTHER
EVALUATION WOULD APPEAR TO BE TN ORDER BEFORE A DECISION CAN BE
MADE CONCERNTNG THE AMOLINT OF NEW CAPACITY THAT IS NEEDED AND TI{E
COST SHARING FOR SUCH CAPACITY.

Again, I suggest that Avondale and Nctv Garden plan to conduct simultaneous florv
nreasurcn'lents this spring as a method of furthcr defining thc nragnitudc oithc [ & I problems.

'.



Mr. Darryl Jenkins
March 23,1999
Page 5

If you would like clariIication of the comments provided, please do not hesitate to contact me.

Cc) Supervisors
Sewer -A.uthority

Secretary
Anthony D'Onofrio, Esquire
George Brutscher, Esquire
Chester County Planning Commission
Chester County Health Department
Glenn Stinson, DEP
John Veneziale, DEP
Jim Nervbold, DEP
Steve O'Neil, DEP

Encl.
61401t

a:

:;

:.

::

:

*
,l

F

{

Sincerely,

Project Consultant
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NEW GARDEN TOWNSHIP
WEST END FLOW ANALYSIS .1999
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SSM
Iltlr, Darryl Jenliins, P.E.
345 North Wyomissing Blvd
Reading, Pa. 19610

Dear'll4r. Jenkins,

BOROUGH OFAVONDALE
Post Office Box 247

Avondale, Pennsylvania 19311

610-268-850t Ap.il 6, reee RECfrIVED
'.qpR,l, g lwg

SFOTTS, STEVENS
aod McCOy, Inc.

Thank you for the opporfunity to revierv the draft of the 537 Plan developed for the
Borough of Avondale by SSM. Here are rny comments.

The 537 Plan discusses the need to upglade and expand the capacity of the existing
s€wage treatrnent plant owne d by the Borough of Avondale to provide waster,vater

management for furtue gowth and development for the Borough and Nerv Garden
Township.

During the planrung process, I r.vould hope that the Borough Couicil and its'
consultants lvould consider upgrading the plant to include enough capaciry to
accept and treat septage that is generated in tlie surrounding areas. A "State of the
Art," high tech servage treatment plant that accepts and properly treats septage is
greatiy needed in southern Chester Counly.

Back in the late 80's and early 1990s, the Sout-lreastern Chester Counly Refilse
Authority (SECCRA Landfill), Iocated in London Grove Towlship, Chester County
conducted a study to determine if it ,uvould be feasible, cost effective and profitable
for SECCRA to design a treahnent plant that could treat both leachate ald septage.

The studies included an estimate of the quantily of septage tltat i.vas then generated

in the southern most tr,venty four rnunicipalities of Chester Cotrnty, The study also

included revenue projections to determine if the progTam r.vould be cost effective
and generate additiorral revenue for SECCRA rvhiie providing for a service that r,vas

needed to benefit the cornmunity.
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Based on the studies, the results clearly indicated that building such a plant would
be the best thing for the area. SECCRA then attempted to gain approval from its

.member municipalities to change it's Charter to allow SECCRA to accept and heat
septage at their leachate treatment plant. However, SECCRA was not successfi.rl in
obtaining the required number of votes from there members to allow this to happen.

The Pennsylvania Deparfrnent of Environmental Protection (DEP)and the Chester
County Health Department (CCHD) are certainly promoting the proper handling of
septage through their licensing and permining programs that all septage haulers must
abide by. Also, some of the municipalities in our area are adopting ordinances
rvhich state that septic systems must be pumped regularly at the expense of the
homeowner. Nerv Garden Township was one of tlie first to adopt an ordinance of
this kind If rve can provrde disposal service at a reasonable rate and centrally
located to reduce hauling costs, the haulers should be able to keep tlieir prices lolver
for the cleaning service to the homeorvners r,vith the on lot systerns. Reasonable
prices and good public education programs would go along r.vay to get the
homeo'"vners to be responsible for the proper maintenance of their systems whicli
rvould ultimately protect the ground rvater.

Accordurg to "An O',vners Manual", published by the CCFID, sixly (60) percent of
the population rn Chester Courty are served by on lot systems. It is estimated that
approximately 100,800 homes in Chester Counly are serviced by on lot systerns.

Chester County is experiencing rapid growth in population and housing, but t'erv

new sewer treatment plants are being bLrilt which rneans that more on lot systerns

are being installed. One would assurne that there would be Federal, State, and or
County Grant money availabie to help finarce a project of tliis type. I would hope

that DEP and the counfy would bless suclt an turdertaking.
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The Borough of Avondale may have the unique opporhrnify to provide a much
needed seruice to the community and add revenue to their limited budget, well into
the fi.iture. There is virtually no competition in the area at the present time. The
only disposal sites that accept septage from this area on a regular basis are currently
located in northern Chester County and New Castle County, Delaware. The
lransportation costs to haul the septage to a further destination certauily adds to the
cost of cleaning septic tanks in our area. ,:

We need to look beyond today and plan for the furure. If you have questions or
need more information, Please call me at (610) 268-0700 during the day or (610)
268-2047 during the evening. Thank you for your consideration of this project.

Sincerelv.

,{}", //r"Cu
Honorable, Doris E. Horvell
Mayor
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Lonoon v# Township
550 East Baltiurore pike, Suite 200

West drove, Fa 193 9 0

5L0 /268-8524 FAX 6].0 /268-8s21

Sept.ember S, L997

I,t:r. Robert McCue, President
Borough Council
Avondale Borough
P- O. Box 241
Avondale, PA 19311

Dear Mr. McCue:

?he Township has =eceiwed a copy of a leE.ter from .Tohn
Veneziale, FA D E P, -ro you daE=d June 18, L997 re: Act
537 PLan-of-Study, Avondale Borough, Chester County.

London Grove Township cont,inues to be commitied co their AcE.
537 PIan, Ehe basis of which is spray irrigation.
Tharafnra I G-T. should nOt be ccnSidered for pogential
fuEure flotrs Eo Avondale's wagEewat,er -sreatme,nt plant-

Sincerely,

i
4.,"

uro

cc: ioh-n Veneziale, 9A D E P

Chester Councy Planning
Cl:ester Cor.rnty HeaIE.h Dept..
New Garden Totrnship

Manager
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trSSM
Department of Conservatiori and

TO: Natural Resources

Spotts, Stevens anrl iVIcCoy, Inc.
3J5 North Wyomissing Blvd,, Reading PA 19610

Telepfrone: 61013'1 6-6581 Fex: 610/376-6950

- *- 
l w.o. No. 5685-005

ATTENTION,$,

RE:' Avondate Bbrough, Chester Counry

PNDI Search Request t'or Servage Faci'litiCs Plan

t I By scparale rnail via

[ ] Spedifications

WE ARE SENDINC YOU:

[ ] Copy of Lener

t, I Change Order

I x ] Attached

[ ] Prints

Ix ]AsNoted ;[ lother

Tl-IESE ARE TRANSTVI ITTED as chcckc'd belorv'
( I For approval I I As rcqucsred

I x I For vour use [ ] For revierv and comnletlt

REIvIT\RKS

I Revic* cd t

) Rcvicrvcd ;i5 no(r'd I

I Rcturrrcd lbr correctiorrs

I Other

Please contilct us slioLrld )'ou have an]'questions. Thank_.vou,

IJ t'rttlttsurtt utt trut trt r,t,ttl, kirttll-v trttriJ'r u\ n! t,uca.



R-EQUEST FOR PENNSYLVANLA NATUR4.L
(PNDI) DAT.A.

.{ppendir L

DI\!ERSITY INVENTORY

*zz-n
Tq:' Departrnent of Conserv'ation *d Narural Resources

Bureau of Forestry (FAS)
PNDI Program
PO Box 8i52
Hamsburg, P.A, I 7 I 05-8552

FRO

' (municip:l pl:rning corsultmt:d&as) (municiprliry eddls)

ry

Plqse cooduct a revierv of the Pennsylr.ania Narural Diversiry lnventorv (PNDi) information svsrem for
records of species of special @ncern reporteC from rhe above mr.rricipalicy. This informarion will be
incorporated in initial planning Lssessmenr under rhe Pennsl'lvania Scrrage Faciliries Acc and in specific
alternative proposals. At this time, rhe plaming process is addressing'

(ormt prcjat d<uilr)

?T'ff trJ ;^3:[ ;,.,$'"15;l'.t5;',ar 
copv o r t-hc

In rts rcply, DCNR rrilJ nori$ dus municipaliq'rcgarding plant and ardmil species of special conccrn listcd
by anI stzrtc ascncy or tnckcd by PNDI and rcportcd in tic projcct vicuriry'. in addrtior\ DCNR *'ill
idenriI dre agcncies h^"i"g rrnlragcnrcnt authonry arld cxpci'tisc to assist rrirh cvaluation ard nutigation oI
potcnrial impacts on thesc spccies.

lf you havc qucsriors conccrning th-rs projccr plc'asc conuci.

' Plrvug Coroulut Trlcplr,rrc \unrbir

ll"rurprlOlliri:l

362 0300-003 / iebruci,

i-<icph,rnr \umb.-r

I ?cie I

(municip:l pl:rnin g corsultmt :d&as)

ce55 i?

-1. l99E I ;)lei.r<t-
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Dcparl menl o/ Consematlon & tYorura I Rcsources
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1

oo

o
o1
c\.
Qieo)'

tr,
f'

@

olls
n
:f'

o
f

J(

6

F

F
o
T
a
o
o
o
4
c
o
!
c)

6
E
oo

U'

Go
oi'Iz)
D!
H
ui
@

o

a

rConplste itsmo I andot 2 fo/ addiuor€l !€rvc€!i
r Complete lloms 3, 4s, and 4b.
r Prinl yow name ard addrolo on the t6wEo ol lhit lom rc tial w6 on retum lhii

cald lo you,
rAllach thl! lorm lo llp honl of lho milp{06, or m tho b{cl ll Eo8€ do€s not
pemil,

. Wtilo'Folum 8€ipt R€quesled' o(t lhe mailgiea bolow lhe siide nun$€r
rTt}{ Rslum Flffolpl wid ahow lo whom th€ ortldo w6s d€livocd urd the dat6

d€llver€d.

Departnent of Cor6cfretion tl Naturol Rcsourccs
Bnreuu o,f Forestry 1 FAS)

PNDI Progrorn
P.d Bos 8551

florrisburg f .'t.

Registersd

D Express Mail

I also wlsh to recelve the
following services (for an
6|itra l6e):

1. E Addressee's Addre*s
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Consult posfrnaster lor lee.

z ia5 Lss 34L

t7t0t-3551
'l ,_

Retum R€c€lpt lor fulercianclise

d C"rtifl"o
O Insured

E COD

l{AY 0 3

i

j

:l

L
t.
!'

I
I

t
',
'!
.i

,i

oo(D
(''
E
o
u-
U)



TO;

"t

West_Chegrer P-{_,t9382 .'"--

Letter of Transmittal
Spotts, Stevens and IHcCoy, Inc.

3{5 North Wyomissing Blvd., Reading P.4.-19610
Telephone: 610/376-6581 Fax: 610/376-6950

] By separate mail via

I Specifications
X l Other ., Act.537 Pl_an

S5M

WE ARE SENDING YOU:

[ ] Copy of Lener

[ ] Change Order

X I Anached

I Prints

I As Noted

t

t
;t

the foilorving items:

DATE 4/23/eis rW.O. NO. 5695_tT5

ATTENTION: ivli. Ralph DiFirzid

RE: Act 537 Plan

Boroush of Avondale
Y

'fl'IESE ARE TRANSIVI ITTED as chcckcd belorvt

[ | For approvrl I J As requested

I I f or your use [ ] For rcvierv arrd comnlent

[ ]Revit'rvc'd

I J Revicrved as notrd

| |Rcturr

[, ] Otlrer

rcd tbr corrections

REiVIARKS
Attached is the Borough of Avondale's r\ct 5i7 Plan tbr.i,our revierv as rcquested

Ple ase contact us shou.ld. you havL:.4ny questions"

Si sncd

If ertclosurts ur! nt)l t!,t ttulttl, kinlly rtrttif_v

COI' Y TO



I.

INTRODUCTION

PREVIOUS WASTEWATER PLANNIN

Avondale Borough has completed individual planning studies for past projects at its

wastewater teatrnent facilily, but an Act 537 Plan has never been completed. Following

is a compilation of other relevant studies that have been completed.

A. Identify and briefly analyze all existing wastervater planning.

Has been previously undertaken under the Sewage Facilities Act
(Act 537).

As indicated above, there have been several planning activities related to

wastewater management in Avondale Borough. Not all of these were

necessarily based on Act 537 planning, but, they all addressed wastewater

management in and around Avondale Borough.

The Chester Counry Water and Server Master Plan (1970)

This 1970 document rvas compiled to provide a guide for the future

o[ Chester County rvater and se\ver systems. This County plan

was also designated to serve as the Act 537 Plan for any

municipality which elected this option. It has so served as

Avondale Borough's Act 537 Plan since 1970. The plan used a

very thorough analysis of many factors that affect planning on a

county"vide basis. Sonte of these factors included: population,

economy, land uses, transportation and utilities. The plan also

addressed the county's geology, soils (revicled for linritations on

on-lot systems), surface water, rvater pollution control facilities,

and implementation and adnrinistration. Avondale Borough is

mentioned as being the designated treatnrent facility tbr its own

wastcrvater, as rvell as that l-rortr a portion of Ncrv Garden

Torvnshio.

t
a
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3

2'

New Garden Township's most recent Act 537 Plan also designates

Avondale Borough as the facility for treatment of wastewater flows

from the southwest portion of the Township.

Has not been carried out according to an approved implementation

schedule contained in the plans.

This section does not apply since Avondale Borough has not previously

completed an Act 537 Plan.

Is anticipated or planned -by applicable server authorities

Avondale Borough has been under a self-imposed moratorium for sewer

connections since 1990 because of recurring exceedances of the flow limit

contained in the NPDES permit for the wastewater treatment faciliry. The

facfliry is permined for 300,000 gpd, but that Iimit has not been cornplied

with on an annual average basis for a number of years. New Garden

Township has also voluntarily imposed a ban on new connections within

its Avondale service area. Therefore, no wastewater planning bas been

completed by either municipality rvith respect to allorving new sewer

connections

Has been done through official plan revisions (planning utodules) and

addenda.

Because of-the existing moratorium on sewer connections, no planning

modules are being accepted for processing by the Borough.

3.

I'
1

i
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&- ''Identify and Briefly Summarize All Municipal

documents Adopted Pursuant to the Pennsylvania

Code (Act 247)

and County, Planning

Municipalities Planning

P-LAN

This plan was adopted in 1993 and sets forth recommendations for providing for

open space and recreation and preserving environmental resources within the

Borough.

zprYr"N.s,_QBplNAr)JcH, "

The Borough first adopted a zoning ordinance in 1963. Since tlrat time the

ordinance has been amended several times with the most recent change being

adopted in 1987. The ordinance was extensively amended and revised in 1996 to

incorporate the protection of environmentally sensitive areas within the Borough.

The Borough first adopted a subdivision and land development ordinance in 1976,

Extensive amendments and revisions to this ordinance were adopted in 1996.

Comprehensive Plan

The Comprehensive Plan is a guideline for future development of land in the

Borough, with provision for community facilities and a traft'ic circulation system.

The Comprehensive Plan is comprised of a statenrent of Community Development

Objectives, rvhich are goals for future developmcnt rvithin the Borough; a Land

Use Plan; a Community Facilities Plan; a Circulation Plan: a plan for nreeting the

housing needs of present and future residents of thc Borough; a staten'lent of the

interrelationships among the plan components; a discussion oI short and long-

range plan implenrentation strategies; and a statenrent indicating the relationship of

existing and proposed development of the Borough to development and plans in

l'

t,



adjoining municipalities, to the objectives and plans for development in the

counfy, and to regional trends. These components of the Comprehensive Plan are

mandated by the Penruylvania Municipalities Planning Code,

The Land Use Plan component of the Comprehensive Plan establishes general

categories of furure land use and, within residential categories, establishes ranges

of densities and types of dwellings which are expected for those areas. Following

adoption of the Comprehensive Plan, the policies established in a Comprehensive

Plan are usually implemented tfuough provisions of the Borough Zoning

Ordinance and Subdivision and Land Development Ordinance and additional

actions of the Borough Planning Commission and Borough Council. The

Comprehensive Plan is intended to serve as a policy statement rvhich guides the

preparation of land use regulations.and actions of Borough officials.

Prior to preparation of the elements of the Comprehensive Plan itself, certain

background studies were made to provide a basis on which to make tlre decisions

on land use, community facilities, and circulation. Srudies have been done on

regional setting, Borough history, narural fearures, population, housing and

economic characteristics, communiry services and facilities, circulation, and

existing land use.

Landscapes

Prepared by the Chester County etanning Comntissioti, tlris 1996 policy document

establishes objectives for lhe preservation of natural resources, and the avoidance

of sprarvl in Chester County municipalities.

{r
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I AII land use plans and zoning maps rvhich identify residential,

commercial, industrid, agricultural, recreational, and open space

areas.

The existing land use and furure land use elements of the Comprehensive

Pldn identify residential, commercial, industrial, agricultural, recreational,

and open space areas. The Zoning Ordinance provides for each of rhese

uses and closely mirrors the land use pattern.

Zoning or Subdivision Regulations that establish lot sizes predicated on

sewage disposal methods.,

A copy of the Borough Zoning Map is included in Appendix 1. Most of
the Borough is zoned R-1, residence district. Single family detached

dwellings are the primary permined land use, on a lot of a minimum size

of 8,400 square feet. Maximum building area is 30%.

Several blocks in the center of the Borough are zoned R-2. In the R-2

district, single family, two family and multiple family drvellings are

permitted at a density of 3,000 square t'eet per family. Maxinrum building

area is 40%.

Commercial and lndustrial zoning are tbund in the areas of \Vest State

Street, First Avenue, the southern portion of Pennsylvania Avenue

(Route 4l) and Baltimore Pike.

-:i

Because of the extent of tlre Borough's sewage collection system, all nerv

development must be connected to public sewers.

t.



3 All limitations and plans related to floodplain and storm *'ater
management and special protection (Chapter 93) areas.

The zoning ordinancc contains a provision that no construction or

development shall take place with any identified floodplain area of the

Borough.

The provision not permining development within floodplains helps to

preserve the corridors along White Clay Creek, Indian Run, and Trout

Run. The hydric soils, wetlands, high yield aquifer, and linear features

found within the floodplain will be afforded some protection. The

ordinance also gives protection to the hydric soils, wetlands, high yield

aquifer, and linear features outside the acrual floodplains.

The portion of White Clay,Creek within the Borough has Trout Run and

Indian Run as tributaries, as well as a tributary with two tributaries, a

tributary with one tributary, and two tributaries without tributaries.

White Clay Creek is designated for protection of cold water fishes

(lnaintenance and propagation of the family Salmonidae and fish food

organisms) and standard water uses by DER, and subject to DER

standards for pH, dissolved oxygen, iron, temperarure, dissolved solids,

and bacteria. The U.S. Geological Survey of White Clay Creck indicated

generally moderate biological conditions.

". :.

White Clay Creek is an interstate stream, because it drains to 
_Delarvare,

and the Delaware River Basin Comniission (DRBC) ltas established rvater

quality criteria for dissolved oxygen, temperarure, pH, phenols, threshold

odor number, synthetic detergent, radioactivity, f'ecal colifornr, total

dissolved solids, ruibidity, and effluent quality. The DRBC has indicated

that the stream should be nraintained in a saf-c and satisfztctory condition

tbr public and industrial water supplies afier rersonable treatment;

agricultural rvatcr supplies; maintenance and proplgation of rcsidcnt ganre

fish and olher aquatic lif'e , and trout; rvildlitc; and recrcation.



ii i The Chester County Water Resources Inventory Srudy of the Clay and Elk

Subbasin, indicates water demands on the White Clay Creek watershed

should be more than adequately met by available water supply, based on i'

analysis of reserve supplies.



II- PHYSICAL AND DEMOGRAPHIC

DESCRIPTION AND IVIAPPING

ANALYSIS USING WRITTEN

A. Identification of pla:rning area, municipal boundaries, Selver

Authority/lUanagement Agency service area bou n daries.

The Borough is located in the south eastern portion of Chester County. The

Borough is bordered on the east, north and south by New Garden Township and

on the west, north and south by London Grove Township. Both Towrships have

experienced population growth over the past ten years and are expected to

continue to grow. The population of London Grove grew from 3531 to 3922 (an

nl% increase) from 1980 to 1990. New Garden experienced an increase of
13.4%, from 4790 to 5430.

The Borough is traversed by PA Route 4l rvhich runs southeast and northrvest.

PA Route 4l is a major highway which runs from Delaware, rvhere it connects

rvith Interstate 95, to U.S. Route 30 at Gap. The former U.S. Route I enters the

Borough from the east and combines rvith PA Route 41 through the Borough and

then splits and continues totvard West Grove Borough.

The Borough is approximately 4 miles from the Delarvare state line,

approximately 18 miles from Gap, approximately 35 miles from Philadelphia,

appro,,cimately 33 miles from Lancaster, approximatel,v 60 miles trom Baltiniore

and approximately 15 miles from Wilmington, DE.

Durin-q future years it is lxpected that Avondale s,ill experience only limited

development pressure. During the 1960's the "nerv" U.S. Route I "bypass" was

built. The bypass has directed traffic away fronr the Borough. There is currently

a study underrvay to determine feasible alternatives for the relocation of PA Route

4l away fronr the Borough. I[ and rvhen PA Route 4l is relocated a substantial

amount of rrafflc may also be directed arvay lrom the Borough. The combination

of the Route I bypass and Route 4l bypass rvoulcl result in Avondale no longcr

being traversed by hcavily traveled major highrvays.



B.','Identification of physical characteristics

Avondale Borough is part of Chester County. The 762 square miles or 487,000

acres that make up Chester County fall wholly rvithin the Piedmont Province of
the Appalachian Highlands. The Counry is part of a land of gently undulating to

steeply rolling country that stretches from the Hudson River to Georgia,

sandwiched between the Atlantic Coastal Plain and the Blue Ridge. It is underlain

primarily by deeply weathered, old, hard, complex crystalline rocks. The main

rock structure and most ridges tend to follow a northeast-to-northwest pattern. "

SOURCE: Chester County Open Space & Recreation Study, Chester County

Planning Commission and Parks and Recreation Department, 1982. i

The character of the Borough has been generally residential with limited

commercial activity and two industries. It is likely that the commercial base may

increase, the residential base will increase, and the industrial base will not change

significantly.

Since 1940, based on shtistical characteristics, rhe Borough has been considered

to be suburban, with respect to established settlement pattern criteria. It is

unlikely this rvill cbange in the furure. In that regard, there are presently l.l
dwelling units per acre of ground, 2.79 persons per household and 1908 persons

per square mile.

(
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C. . Soils-Analysis with description by soil type and soils mapping shorv areas

suitable for in-ground on-lot systems, elevated sand mounds, individual
residential spray irrigation systems, and areas unsuitable for soil dependent

systems. Shorv Prime Agricultural Soils and any locally protected agricultural

soils.

The Land Resources Map is contained in Appendix2 and indicates areas of steep

slopes (slopes greater than 15%), as indicated by the Soil Survey. Chester and

Delaware Counties. Pennsylvania, and prime agriculrural soils (Capability Units I,

II, and III), from Soil Survev. Chester and Delaware Counties. Pennsylvania.

Steep Slopes 4

There is one large area of steep slope within the Borough, found between Church

Street, Route 41, State Road @altimore Pike), and the eastern Borough line.

Land use essentially consists of several large lot residential properties. Several

smaller areas of steep slope are .located in tle follorving areas of the Borough,

including (1) western portion of the Borough, at the northern Borough boundary,

(2) west of Indian Run near the historic farmstead, and (3) north of Miller Drive.

Areas which have slopes greater than 15% have severe limitations to

developmenr. In general, this land is too steep for residential subdivisions and

cultivation. Development of steep slopes can result in hazardous road conditions,

costly excavation, erosion and sedimentation and storm water runoff problems.

These slopes are quite prone to erosion, and protection of them is particularly

important for water resource protection rvhen rvatercourses are nearby. (The

White Clay Creek is nearby). Development should be limited, vegetative cover

maintained to the greatest extent possible, and erosion controls instiruted. Without

absorptive vegetation, runoff can rapidly erode the slopes.

Prime Agriculnrral Soils

Prime agricultural soils are found tlroughout most of the Borouslr.

l0
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'The capability classification of the United States Department of Agriculture is a

grouping of soils to show, in a general way, the suirabiliry for most kinds of
farming. The classification is based upon limitations of the soils, the risk of
damage when they are used, and the way they respond to trea[ment. Soils are

classified according to degree and kind of permanent limitation, without

consideration of major and generally expensive land forming that would change

the slope, depth, or other characteristics of the soils; and without consideration of
possible but unlikely major rec.lamation projects.

The soils included within the prime agriculrural soils delineation are Class I, II,
and III soils. Class I soils have few limitations that restrict their use. Class II
soils have some limitations that reduce the choice of plants or require moderate

conservation practices. Class III soils are those that have severe limitations that

reduce the choice of plans or requ.ire special conservation practices, or both.

There are five other capability classes, that are not designated prime agricultural

soils.

The prime agriculrural soils are soils which generally should be the best soils for

farming and which should be retained for agriculrural purposes rvhen possible.

Typically, tJre best farmland is also land conducive to building activities, While

some of the prime agricultural soils within the Borough are still farnred, much of
the soils have been developed. Agriculrural preservation programs have usually

established in Townships, and are rare in Boroughs.

The areas not designated as prime agriculural soils generally are comprised of
slopes greater than 15 %, are wet, or are severely eroded.

Geologic Features - (1) Identification through anall'sis, (2) nrappirr* 
"nJ,

(3) their relation to cxisting or potential nitrate-nitrogen pollution and

drinking ryater sources. Include areas *'ltcre cxisting nitrate-nitrogcn levels

are in excess of 5 nrg/1.

These f'eatures include the high-yield aquifer, Cockeysville Marble as identif-red in

Chestcr County Geology M.aps, and linear features (fracrures), identified in

t,



. Grqundwater Resources of Chester CounU. PenrLsylvania*

Most of the Borough, and the entire central portion of the Borough, is
Cockeysville Marble. Exclusions include areas in the far northern portion of the

Borough, along the western boundary of the Borough, in the southeast corner of

the Borough, and the wooded and steep sloped areas in the eastern portion of the

Borough. The characteristics of Cockeysville Marble are given below:

COCKEYSVILLE MARBLE

Description - Typically a medium ,o .o^rr.-rrained, white to light blue-gray colored

marble, often banded with flakes of golden brown ptrlogopite.

Beddine - Wetl bedded in thick beds- .,,,:

Fracturins - Joints have a bloc}ry patrern; well developed; moderately abundant; regular;

moderately spaced; open and usually vertical.

Weatherine - Moderately resistant; slightly weathered surface; shallow in depth; smooth,

sandy-texrured, large blocks result from long, continued rveathering; overlying mantle is

variable in thickness.

Topograph_v - Low, rolling valleys; natural slopes are gentle and stable;.:

Drainaee - Good surface and subsurface drainage.

Porositv - Joints and solution channels produce a secondary porosity of medium to high

magnitude. ;

-Grqund*yale! - Yields of up to 1000 gallons per minute or more are obtainablen

Ease of Excavation - tslasting required; bedrock pinnaclcs ntay be encountered; moderatc

drilling rates with rotary equipment.

;tr
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CurSlope Stability - Good cut-slope stability; able to stand in near-vertical curso

Foundation Stability - Good quality foundation for heavy structures; thorough sinkhole

and bedrock pinnacle investigations should be made.

Construction Materials - Good source for road material, riprap, building stone,

embankment facing and fill-

Source:

The Cockeysville Marble is important for two reasons. First, it can be a source of
substantial groundwater of relatively good quality. As noted above, groundwater

yields of up to i,000 gal./min. or more are obtainable. Porosity is of medium to

high magnirude. Second, there is high potential for groundwater pollution.

Cockeysville Marble is calcium carbonate and is subject to", solution by a weak

carbonic acid through chemical interaction with air and water. The carbonic acid

solution works to dissolve rock, forming underground solution channels and

possibly sinkholes. Storage of water can occur in these solution channels, giving

the potential for large water yields. However, pollutants may also move through

the underground solution channels.

Because of the potential for pollution of the groundrvater, the use of on-site

sewage disposal within the Cockeysville formation should be discouraged and

potentially hazardous materials should not be stored rvhere they could enter the

groundwater system. Forn-rnately, the Borough is served by a public sanitary

sewer system.

Care must also be taken in the removal of groundwater, which could result in

collapse of rock and formation of sinkholes. While portions of the area of

Cockeysville Marble are used for agriculrure or are in park land, much of the area

has been developed.

Fractures are areas of high groundwater yield because storagc can occur there. As
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" is the case with Cockeysville Marble, fractures are areas where groundwater is

also more susceptible to pollution, as pollutants can travel through fractures at a
greater speed and distance. Fractures are indicated in a north/south direction in
the center of the Borough (at the northern tip of the Borough in the vicinity of the

White Clay Creek); in a north/south direction in the south central portion of the

Borough in the vicinity of Route 41 and Trout Run; and in an east/west direction

across the central porlion of the Borough in the viciniry of State Street, First

Avenue, White Clay Creek, and Church Street.

Topography-Depict slopes that are suitable for conventional systemsl slopes

that are suitable for elevated sand mounds; slopes that are unsuitable for on-

lot systems

Not applicable. All new development within the Borough would be connected to

the public sewer system.

Fi: Potable Water Supplies-Identification through mapping, description and

analysis to include available public rvater supply capacity and aquifer yield

for groundrvater supplies.

The existing 'ivater system is an outgrorvth of a private system installed in the

early 1900s. At that time, water was pumped from the quarry in the southern

portion of the Borough to an open masonry reservoir located on the hill southwest

of the Borough in London Grove Township. The pumping station rvas located

adjacent to the present sewage treatrnent plant site. Service was provided on a

request basis and not all homes in Avondale were supplied by the system.

The system was purchased by the Borough in the late 1950s and improvenrents

and extensions were nrade to the distribution system. At that time, the decision

lvas made to change the source of supply and the first rvell, knorvn as Well No. l,
was developed in 1960. In 1961,-Well No.2 was developed and added to the

system.

Wcll No. I originally produced 170 gpm; holever, its output has bccn reduced to

E.
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130 gpm to eliminate the periodic turbidity problem created at the higher pumping

rates. Well No. 2 produces 170 gpm with no deterioration in water quality. The

wells are manually operated and pumped on alternate days. Over the years the

wells have proven to be very reliable, as evidenced by onJy a slight drop in static

water level without a reduction in output during drought conditions.

The system is operated in compliance with the existing state and federal

regulations relating to public water supplies.

The existing storage faciliry is a 420,000 gallon covered reservoir constructed in

1901 which "floats" on the system. That is, the wells pump directly into the

distribution system with the excess water filling the reservoir. The reservoir is 70

feet square by 11.5 feet deep with a concrete bottom and brick walls.

ll':l*

As originally installed, tlre distribution system consisted of 3 and 4 inch pipe.

Over the past 20 years, the Borough has installed 6-inch lines in various locations

to improve the hydraulic capabilities of the system, as well as replaced the

majoriry of the service taps to eliminate leaks. In addition, the water system has

been extended to previously unserved portions of the Borough. The Borough has

established the policy that service rvill not be provided beyond the Borough

boundary. Presently, all Borough residents desiring ',vater service have been

connected to the system. A plan of the rvater systenr is contained in Appendix 3.

Current water consumption in the Borough averages about 130,000 gpd. Thc

Borough's current supply sources are more than adequate to nteet future supply

requirements,

lVetlands-Identify rvetlands as defined in Titlc 25, Chaptcr 105 by description,

analysis and mapping. Include.National lVctlands lrtventory rnapping arrd

potcntial rvetland arcas pcr USDA, SCS ntappcd hvdric soils. Proposcd

collection, conveyance and treatrnent facilitics and lincs ntust bc locatcd and

labeled, along rvith the identified wetlands, otr the ntap.
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" The Water Resources Map located in Appendix 4 indicates watershed boundaries,

100-year floodplairu, wetlands, hydric soils, the high-yield aquifer within the

Borough (Cockeysville Marble) and linear features (fra*ures). The high-yield

aquifer and linear features constitute the important geologic and hydrologic

features within the Borough. In addition, the stream corridors have been indicated

and stream order classification eiven.

Drain4ge Basins

Drainage basins are indicated for Trout Run, Indian Run, and White Clay Creek

(East Branch), the tfuee strearns within the Borough. The Chester County Open

Space and Recreation Study classifies the White Clay Creek as a major steam

within Chester County. Indian Run flows tfuough the western portion of the

Borough. Trout Run flows through the southeast portion of the Borough, and

White Clay Creek through the central portion of the Borough, with the confluence

east of Indian Run Road. The White Clay Creek flows southwardly into

Delaware.

The 100-year floodplain from the Federal Emergency Management Agency

(FEMA) Flood Insurance Rate Map is indicated for each slreanl. The floodplains

for Trout Run and Indian Run typically range from 100 to 200 ft. wide until the

southern portion of the Borough, where the streams mee( the White Clay Creek.

The floodplain for the White Clay Creek ranges trom 400 to 800 ft. and then

narrolvs at the railroad tracks. South of the railroad tracks the rvidth of the

floodplain for the three streams ranges from 700 to 900 ft. in width.

Floodplains are areas adjacent to watercourses rvhich are covered by water during

times of flooding. A lOo-year floodplain is the area rvhich has a l% chance of

being flooded during any one year, and which is typicalty uscd for regulatory

purposes. It is best if the floodplains are not developed, because developnrent

rvithin the floodplains results in a danger to persons and property. If
development occurs',,vithin the floodplain, this may constrict the area over which

to



.flood waters may flow, resulting in increased damage upstream from backwater

and increased flood damage downstream because of resultant increased flood

velocities downstream, Outdoor storage of materials within floodplains is not

desirable because of the possibility of the materials entering the stream when

flooding of the banks occurs.

Care must be taken in disnrrbing areas along watercourses because increased

sedimentation within the stream (increased depositing of soil within the stream)

can occur. The runoff can erode sream banks and channels. If sedimentation is

increased, filling of stream beds can occur, which could cause flood waters to

cover a larger area, meandering ofxstrearns, and choking of life within the sfeam,

detracting from the aesthetic value of the stream.

It is desirable to keep pervious surfaces on stream banks, as opposed to imperious

surfaces such as paved areas. As surface runoff of water moves toward strearns,

water can be absorbed into the ground if the surface is pervious. Increased

absorption can result in replenishment of groundrvater and also in decreased flood

peaks because less water reaches the stream from the surface of the land.

Inadequate supply of groundwater can result in an inadequate flow of rvater to the

stream during dry months. The inabiliry to sustain stream flow can mean a

greater concentration of pollutants at periods of lorv flow,

Agriculrural activities practiccd along streams should be practiced rvith care.

Increased tillage and use of the soil can increase the sediment concentration and

runoff reaching streams. Animal excretions can result in increased bacteriological

concentration in runoff, pesticides can result in increased undesirable chemicals in

runoff. and fertilizer and manure can increase nitrate concentrations in runoff.

As the Borough is served by sanitary sewer system, there does not have to be

concern about on-site servage disposal systenrs rvithin the Borough. On-site

sewage disposal systems should not be located rvithin areas subject to flooding

because of the danger oI contamination of the slreanr and the groundrvater because

of the proxinrity of the streanl and the presence of the high rvater table. There

may not be an adequate distance between the on-site facility and surfacc water to

t7



"pennit renovation of sewage effluent prior to its reaching the stream. In some

instances, soils found in the floodplairu are very porous and the movement of
sewage effluent is too rapid to allow for the renovation of the effluent prior to

reaching the groundwater table or-the stream. In other situations, the soil near the

surface may be saturated with water or become readily saturated with sewage

effluent, resulting in effluent remaining near or rising to the surface of the land.

When flooding occurs, sewage effluent could then contaminate the surface water.

The efficiency of filter fields of septic tanks can be impaired or destroyed as a

result of flooding.

Agriculture is the predominant land use along the floodplain of the Indian Run.

The Borough sewage treatment plant site is located at the intersection of West

State Street and Indian Run Road and undeveloped Borough land is located along

the railroad in the northwestern portion of the Borough. An abandoned quarry

owned by the Borough, several residential lots, and a commercial lot along Indian

Run Road in the southwest portion of the Borough are also located within the

floodplain.

Industrial, agriculrural, commercial, and residential properties are located within

the Trout Run floodplain in the southern portion of the Borough.

The floodplain of the

contains the Borough

treatnlent plant.

lv,gtla&d.s

White Clay Creek, in the central portion of the Borough,

park, agriculrural land, commercial land, and the Borough

The wetlands shown on the Water Resources Map are from the National Wetlands

Inventory, prepared by the Office of Biological Services, U.S, Department of the

Interior, Fish and Wildlife Service. The rvetlands inventory was prepared by

stereoscopic analysis of high altirudc aeriaI photographs, with the wetlands

identified on the photographs based on vegetation, visible hydrology, and

geography. A detailed on the ground and historical analysis oiany site ntay result

in a revision of the wetland boundaries, and it is possible that smalI wetlands and

those obscured by dense forest cover may not be identitled.
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' Wetlands are indicated at three tocatio.s to the west of the Indian Run, between

the White Clay Creek and New Street, along the bank of Trout Run, between

Trout Run and Route 41, and i1l,th. vicinity of the confluence of White Clay

Creek and Trout Run. The latter area is of substantial size. In general, the

wetlands areas are currently in agricultural land use.

Wetlands are areas that are inundated or sarurated by surface or groundwater at a ,

frequency and duration sufficient to support, and that under normal circumstances

do support, prevalence of vegetation rypically adapted for life in sarurated soil i

conditions. During on-site investigation, w€tlands can sometimes be identified

when they are saturated with pernanent or semi-permanent standing water and

contain comlnon wetlands plants such as canails and willows. If wetlands can not

be identified by hydrophytes (plans adopted to Iife in saturated soil conditions),

soils may be investigated to determine whether wetlands are present. Hydric soils

mapping can be used to identify potential wetlands sites. Hydric soils are

discussed below.

To try to put wetlands into less technical terms, often sites adjacent to streams,

Iow lying land that remains wet for considerable periods of the growing season,

land that can not be farmed because it is too wet or can only be farmed every ferv

years, or low-lying land that can oniy be developed by filling are likely to be

wetlands.

Wetlands can be areas rich in plant grorvth and animal habitat. They often serve

as breeding places for many organisms. In addition to providing a hone and a

source of food for organisms, wetlands can protect water sources and can help

keep water sources clean by acting as narural filters and removing pollutants such

as bacteria and sediment from water. This occurs as plants growing in and around

wetlands trap pollutants.

Wetlands store water rvhich can replenish grounclrvater and surface watcr supplies,;
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,In general, no developmental activity or placement of fill material may occur

within wetlands without obtaining a DER permit,

Hvdric Soils !'

Hvdric soils are also indicated on the Water Resources Map. The soils

have been mapped from the

Pennsylvania and Hydric Soils of Pennsylvania by the U.S. Department of
Agriculture Soil Conservation Service, and indicate areas of potential wetlands.

Hydric soils are developed under conditions sufficiently wet to support the growth

and regeneration of hydrophytic ysgetation and are soils that are saturated,

flooded, or ponded long enough during the growing season to develop anaerobic

conditions (an anaerobic siruation is one in which molecular oxygen is absent) in

the upper part. Criteria for identifying hydric soils include somewhat poorly

drained soils that have water table less than 0.5 ft. from the surface for a

significant period (usually a week or more) during the growing season; are poorly

drained or very poorly drained and have eitler rvater table at less than 1.0 ft. from

surface for a significant period during the growing season if permeability is equal

to or greater than 6.0"/hr. in all areas within 20", or have water table at least 1.5

ft. from the surface for a significant period during the growing season if
permeability is less than 6.0"/hr. in any layer rvithin 20": soils that are ponded for

long duration (from 7 days to I month) or very long duration (greater than I

month) during the grorving season; or soils that are frequently flooded for long

duration or very long duration during tlre grorving season.

ir"t

Two areas of hydric soil are indicated west of the Indian Run generally in the

vicinity of the rvetlands, however, gxtending over a greater area. These areels are

currently used for agriculfure,

A large area o[ ]rydric soit is tocutca in the vicinity of Trout Run. Existing larrd

uses include agricultural, industrial, commercial, and residential,

hydric
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, Alr area of hydric soil is located in the Borough park along the White Clay Creek

between First Avenue and Church Street. A larger area of hydric soil is located

east of the White Clay Creek in the northeast corner of the Borough. This area

has been developed for residential purposes.

Future extensions to the existing sewage collection system would most likely be i

coffitructed by individual land developers who would be required to obtain any

and all necessary permits for encroac\*n, upon existing wetlands. :

:Er'j';
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EXISTING SEWAGE FACILITTES IN PLANNING AREA

Identify, map, and describe municipal and nonmunicipal, individual, and

community sewerage systems in the planning area.

ln Location, size, and ownership of treatment facilities, main intercepting

lines, pumping stations, and force mains, including their size, capacity,

point of discharge. AIso include the name of the receiving stream,

drainage basin, and the facilities.

The Borough of Avondale sanitary sewer system serving the Borough of
Avondale and New Garden Township consists of approximately 7,000 ft.

of 10" lines and approximately 2.75 miles of 8" lines. All lines are graviry

lines which flow to the treatment plant located in the southwest area of the

Borough. The plant is located in the Borough of Avondale and discharges

to the Indian Run Creek.

The treatment plant was built in the late 1960s. Originally designed as an

activated sludge plant using contact stabilization, it was later modified to

be a straight activated sludge process. PA DEP approved a plant upgrade

on May 5, 1993. This upgrade included the addition o[ florv equalization

and aerated sludge holding tank. Also completed as part of the project was

the conversion of the existing digesters to aeration tanks and modiflcations

to the existing clarifiers. The plant has a permitted hydraulic capacity of

0.300 mgd. The permitted organic loading is 550 lbs/day. The Borough

facilities operate under NPDES permit PA0025488.

Garden Township are nretered at two locations. One

is located on Route 41. The other meter is located

Flows from Nerv

metering manhole

along Trout Run.

A map depicting

Appendix 5.

the Borough's servage collection system is located in

))



2 A narrative and schematic diagram of the facilities basic treatment

processes including the facility's NPDES permitted capacity, and the

Clean Stream Larv permit number.

Avondale receives flow from Avondale and New Garden Township. Flow

enters the plant at the wet well inside the control building. The wastewater

is pumped from the wet well tfuough a bar screen and a grit removal

device. The florv is discharged to the aerated equalization tank. From the

equalization tank it is pumped to a conventional activated sludge process.

The activated sludge process is a biological process used to remove the

organic load from the wastewater. The activated sludge process is

separated into two parallel treatmen[ trains. Each train is broken into three

cells. The first cell has diffused aeration, while the second and third cells

have mechanical aerators. Flow leaves the aeration cells and enters the

clarifiers. i

Each train has its own square clarifier. The clarifiers are used to separate

the inert and biological solids from the rvastewater.

The forward flow exits the clarifiers and enters the Chlorine Contact

Tanks (CCT). The florv is disinfected in the CCT. The flnal effluent is

discharged to Indian Run Creek.

':,
Bio-solids removed from the clariflers are transferred to either the aerobic

digester, graviry thickener, or returned to the head of the aeration tanks,

The digester is used to destroy the volatile fraction of the bio-solids. The

thickener is used to remove the excess rvater from the solids. Excess bio-

solids are disposed off-site by a licensed hauler.
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The effluent discharge requirements

are as follows:

Discharqe Parameter

Flow

cBoDs

Total Suspended Solids

Ammonia as Nitrogen

Ammonia as Nitrogen

Fecal Coliform

Dissolved Oxygen

pH

Total Residual Chlorine

Copper

Zinc

Lindane

4,4'-DDD

Diazionon

Malathion

for the wastewater treatment faciliN

Limitation
@

Report Only

25 mgll
30 mg/l

2.Omgll (5/1 through 10/31)

6 mg/l (11/1 tlrrough 4/30)

200 colonies/100 ml

Min, 2 mg/l

6-9 standard units

0.75 mg/l until 6-30-99,

0.6 mg/l thereafter

0.045 mg/l

0.40 mg/l

0.00006 mg/l

0.000001 mg/l

0.00091 mg/l

0.0022 mg/l

a

A schematic diagram of the process is sho"vn in Appendix 6'

A description of problenrs rvith existing facilities, including existing or

projected overload under Title 25, Chaptcr 94, or violations of the

NPDES permit, Clean Streams Larv pennit, or other permits, rulcs, or

regulations of the Department.

Avondale Borouqh

As noted earlier, the Avondale rvastervater trcatnrent facility has

exceeded its hydraulic loading of 0.3 rtrgd as authorized under its

current NPDES permit. The averagc annual flols for thc last 5

years (as reported in the 1997 Chaptcr 94 Report) arc noted below.
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Year

1993

1994

1995

r996

r997

1998

GPD Per

Averase Flow Connected EDU

0.346 mgd

0.318 mgd

0.282 mgd

0.452mgd

0,373 mgd

0.333 mgd

416 gpd

383 gpd

339 gpd

544 gpd

tA9 gpd

400 gpd

Despite the hydraulic flow limit exceedance, the wastewater

treatment 
"facility is still able to operate efficiently. The

concentration limits for the required NPDES testing parameters are

met most of the time during hydraulic overload events, but

obviously, the mass loading limits are not, Aside from this

problem, the treatment faciliry is in good operating order.

In January 1997, Avondale Borough, at the request of PA DEP,

prepared a Capacity Srudy for the wastewater treatment facility.

The purpose of this srudy was to define the capacity of the facility

based on the capabilities of the individual treatment units. The

study concluded that the treatment facility rvas subject to excess

florv due to inflorv and infiltration (l/l), and that this excess florv

should be removed to improve perf,ormance. The srudy also

recommended that the clarifiers and the chlorine contact tank

would have to be upgraded to ultimately expand treatnrent capacity.

A copy of the capaciry study has previously been submitted to thc

Departnrent, and is intended to serve as the official evaluatiot: o[

the operation and performance e[trciency of the Borough's

wastewater treatment iacilitv.
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The Borough's sewage collection system is in good operating

order, and is not hydraulically overloaded. There are no records

indicating that surcharging or backups have ever occurred. The

collection system is constructed of vitrified clay pipe, and consists

of approximately 7,000 linear feet of 10" pipe, and 14,500 linear

feet of 8" pipe. There are no pumping stations within the system.

In April 1997, Avondale Borough, at the request of PA DEP,

completed a comprehensive I/I srudy of its entire collection system.

Inflow and infiluation (I/f is unwanted flow that enters a sewage

collection system. Inflow is that rainfall that enters the collection

system directly through downspouts, storrn sewers, and sump

pump connections.... Inflow can also enter the system through

broken vents, traps, and cleanout connections on laterals.

Infiltration is thar groundwater that enters the system through

cracks and joints of the sewer system. I/l increases the hydraulic

loading to a sewage facility and therefore has the potential to upset

operations.

The purpose of the report was to determine the source of the I/I.

The report used past findings and nerv investigations to locate the

sources. The investigations included a statistical revierv, night-

time inspections, plugging and weiring, smoke tesring, and

portable florv metering.

The I/I study concluded that the Borough's collection system was

being subjected to nearly 180,000 gpd of I/l at the time. A portion

of this I/l rvas emanating fronr the l0" interceptor lines that

transport the Nerv Garden Toivnship florvs to the wastewater

treatnrent facility. A copy oI the I/t study has bcen previously

subrnitted to the Dcpartment, and is intendcd to scrve as the oitlcial

evaluation oi the Borough's selvage collection systenr.
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In light of the results of the I/I srudy, the Borough retained a

contractor in April, 1998 to effecf repairs upon the sewage

collection system. The contractor's work was completed in

October, 1998, and was extremely successful in reducing the

amount of I/I within the collection system. [t has been calculated

that approximately 93,000 to 115,000 gpd of infrltration

eliminated through the repair of deteriorated pipe, leaking

joints, and leaking laterals.

In addition to the repairs made 'within the sewage collection

system, the Borough also initiated an inspection program to

identify homes which had connected sump pumps. To date, nearly

90% of the homes within the Borough have been irspected, and

any sump pumps t}lat were found have been disconnected from the

sewage collection system.

The repair project has had a trvo-fold eff'ect on the perfbrmance of
the rvastewater treatment facility. First, peak rvet weather florvs

have been drastically attenuated. Prior to the project, peak florvs

as high as 1.0 mgd had been recorded at the plant, and average

peak florvs were in the neighborhood of 0.4 to 0.5 nrgd during

significant storm events. Peak florvs are now belorv 0.4 nrgd. The

second eft'ect has been that the monthly average florvs have

dropped below the NPDES permit linrit of 0.3 mgd. The positive

results of the repair work are readiiy apparent, and the Borough

has made a commitment to continue rvith annual repair and

nra i ntenance projects,

Nerv Garden Torvnship

Representatives of Avonditlc Borough and Nciv Gurden 'fo"vnship

rnet in May of 1998 rvith reprcsentatives of the Departrncnt of

Environmental Protection (DEP) to discuss numerous issucs rclated

to the Avondale Waste Water'frearnrcnt Facility. Onc of thc

was

Pipe

b.
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outcomes of that meeting was a commitment by New Garden

Township to conduct an analysis of Infiltration and Inflow (I & D

entering that portion of the New Garden Township collection

system tied to the Avondale collection system. Some time earlier,

an evaluation of I & I had been undertaken by Avondale which

included a portion of the shared interceptors within Avondale that

connect with the Route 41 Line and Railroad Line in New Garden.

Those results were reported separately by Avondale.

During the period Jluly 7 tluough July 23, 1998 numerous flow

measurements were taken throughout the Nerv Garden collection

system. The results of the evaluation are contained in a report

prepared by GTS,Technologies, Inc. titled EVALUATION OF

A copy of the report is included

as Appendix 12."

[t is imponail Io note Ilrc I & I evaluation w'as prc,fonned Ujprtp
redirectirtg a portion oJ the Natv Gorden florv front tlrc Avondale

faciliry rc ilre Easr End faciliry. Tlrc overall rystent flotvs

referenced in the report are now dilferert as a result oJ tlte clnnge,

hovvever, the conclusiorrs regarding I & [ rennin valid wlten taken

in the proper conte\t:

The conclusion reached in the report is that approxinrately 12,000

gpd of inflltration could be attributablc to the Nerv Garden

collcction systenr rvhich includes both the Railroad I-ine and thc

intcrceptor portion of the Route 4l Line. Sirrce the Route 4l Line

is a force main rvidrin Nerv Gardcn, it is assumed that no

inflltration exists in that section ol' the collection systern, During

the study pcriod, the total flotv l'ront Ncrv Gardcn to Avondale rvas

I20,250 gpd, theretbre, I & I rcpresents l0 % ol thc llorv,
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In another section of this Sewage Facilities Plan and in Appendix

17, data is presented which summarizes flow readings obtained

since the diversion of flow in August, Based on those data, the

current Railroad Line flow to Avondale is 22,753 gpd. The I & I
report discussed above states that "infiltration is limited to the l0
inch Interceptor Sewer between Penn Green Road and the Meter

Pit." which is the Railroad Line. If one assumes a linear

relationship of infrltration to total flow in the Railroad Line, then

the current infiltration is 2,273 gpd. If the relationship is not

Iinear, a significant portion of the | & | could remain in the

Railroad Line but the total should not exceed 12,000 gpd. If the

total is 12,000 gpd that would equate ro 52.7% of the flow which is

unrealistic based .on the per EDU flow discussed belorv.

Therefore, the Railroad Line I & I is most likely morc than 2,773

gpd but significantly less than 12,000 gpd.

Further, rvhen the current florvs from New Garden to Avondale are

analyzed, one finds the average floiv per EDU per day connecred

to the Railroad Lini is 274 and the average florv per EDU per day

connected to the Route 4l Line is ?62. These values are rvithin

reasonable limits for the type and age of the systent and the rype

and nunrber of connections.

The conclusion reached is that Nerv Garden is not contributing a

significant rrnoufltrof I & I to Avondale. In the interest oI

completeness, additional flow nreasurements should be taken to

establish the anrount of I & I remaininq in the Railroad Line since

the diversion

Dctails of schcdulcd or, in progrcss upgrading or cxpartsions of

treatnrcrrt facilities lnd thc artticipatcd contplction drtc of the

irnprovcnrcnts. Discuss an1' rcutailting rescrvc caplcity and thc policy

conccrning thc allocation of rescrvc cap:rcit1', Al.so discuss thc

4-
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compatibility of the rate of groMh to existing and proposed

wastelvater treabnent facilities.

There are currently no plans in effect for the upgrade or expansion of the

Avondale faciliry because of the self-imposed moratorium on new sewer

connections within the Borough. This Act 537 Plan Srudy, however,

recommends that the treatrnent facility be expanded to 0,418 mgd to

accommodate projected future sewage flows.

There is currently no reserve capacity at the facilify because of the recent

hydr.aulic overload problems, in addition to the self-imposed moratorium

on new sewer connections.,.i,.

Allocation of flow at the Avondale wastewater treafrnent facitiry is

governed by a 1968 Agreement between Avondale Borough and New

Garden Torvnship. The agreement also defines the responsibilities of each

of the respective municipalities with regard (o operation, maintenance,

monitoring, and cost-sharing for same. Follorving is a delineation of rhe

florv allocation anrong the two municipalities.

The Agreement defines an Equivalent Drvelling Unit, or EDU, at

350 gpd.

New Garden Township currently has an allocation of 495 EDUs,

or 173,250 gpd. This allocation represents 58% of the total

treatment facility capacity.

Avondale Borough currently has an allocation of 362 EDUs, or

126,750 gpd. This allocation represents 42% of the total trealment

facitity capacity.
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From its current allocation of 495 EDUs, New Garden Torvnship has 435

connected EDUs, which represent 88% of its available capacity.

Avondale Borough has 394 connected EDUs, which represent 108% of its
available capacity.

It should be noted that as of August 2!, 1998, New Garden Township

diverted a portion of its wastewater flow treated by the Avondale facility to

the new New Garden Township Wastewater Treatrnent Facility

(NGTWWTF). Based upon acrual flow metering records, it has been

determined that New Garden Township has reduced its flow to Avondale

by approximately 77,000 gallons per day. This means that Nerv Garden

Township's average daily flow (in 1998) has gone from approximately

131,000 gpd to 54,000 gpd,_, New Garden Township has indicated that it

intends to replace the diverted flow with additional connections from

within the same service areas. Avondale has already begun to process

planning modules for tlese replacement connections as they are submined.

The direct result of this flow diversion has been the reduction of the

average daily flows at the Avondale sewage treatment plan(. As of

November 1998, the total effluent flotv at the plant rvas 6,274,000 gallons,

or an average of 209,133 gpd. In the nronth prior to the diversion, July

1998, the total effluent florv rvas 10,059,000 gallons, or an average of

324,485 gpd.

Despite the fact that the recent average monthly sewer tlorvs at the

wastewater treatrnent facility have been belorv the permitted florv value of

0.3 mgd, neither tle Borough nor Netv Carden Torvnship has discussed

lifting the moratorium on connections. The conrpatibility of future grorvth

in both municipalities rvith this decision will be discussed in greater detail

in Section IV of this study.

.i
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A detailed description of operation and maintenance requirements of
the municipality for on-lot systems and the status of past and present

compliance with these requirements and any other requirements

relating to sewage management programs.

Avondale Borough does not have a sewage management plan in effect

because of the small number of on-lot sewage disposal systems that are

presently active within its municipal boundaries. There are currently 309

active sewer accounts within the Borough for its population of 1,031

residents. Borough records indicate that there are only 10 homes served

by on-lot disposal systems, which means that 97% of all residences are

served by public sewer. Neither the Borough nor the Chester Counry

Health Department has any record of malfunctions associated with these

systems, so it must be assumed that all of the on-lot systerns are in proper

operating order. It should be noted, however, that it is typically very

difticult to identify a malfunctioning system unless a complaint is received

from a neighboring property, or the owner of the malfunctioning system

comes forward to the Borough, or the Chester County Healrh Department,

to obtain a permit to repair the system.

At the present time, it is not anticipated that a formal wastervater

management plan and education program rvill be required for those areas

of the Borough that have on-lot se\vage disposal systems. As the existing

sewage collection system is extended rvithin the designated server service

and grorvth area, homes rvith on-lot systems rvill be connected rvhere

teasible. If, however, malfunctioning systems do become a problenr

rvithin a defined area of the Borough, appropriate measures rvould be taken

to rectity the problem. These might include the establishment of an "on-

Iot" servage district rvhere formal procedures for providing the continued

operation of subsurface sewagc disposal systems rvould be established.

Provisions that might bc included would be established frcquencies tbr

pumping of septic tanks; regulation of plumbing t-rxtures (i.e., in.stallation

of Iorv-lloiv shorver heads and taucets, etc.); and, promulgation oi
prescribecl annual nraintenance procedures fbr on-lot scwage disposal

1a
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B.

systems. Needless to say, this alternative would have an extremely low

cost, but proper administration of such a program would be a critical

factor. In addition, the question of how to repair systems that have already

failed would need to be addressed, The homeowners would be made

aware that PENNVEST funding is available to repair on-lot sysrems at an

interest rate of l7o for terms up to 15 years. In addition, ttre Borough

could choose to negotiate with local financial instirutions in an effort to
secure private, low interest loans should such a need exist. This, however,

it not a program that is currently warranted, so further discussion will not

be necessary.

6. Disposal areas, if other than stream discharge, and any applicable

groundwater limitations. _".,,

There are no such disposal areas within the Borough boundaries.

Using DEP's manual titled "Servage Disposnl Needs Identification Guidance",

identify, map, and describe areas that use individual and community on-lot

servage disposal and, unpernritted collection and disposal systems ("rvildcat"

se\vers, borehole disposal, etc.) and retainirrg tank svsterns in the planning

area including:

I. The types of systems in usc.

As previously noted, there are only l0 hornes rvithin the Borough limits

that use on-lot disposal systenrs. These honres are basically scattered in

the corners of the Borough boundaries where it rvas not feasible or cost-

eft'ective to install sewers rvhen the system rvas originally constructed.

The homes are located as noted below:

o

I

€

Ellicott Avenue, south of PA Route 4l

Church Avenue, north of PA Route 4l

Baltimorc Pike . north of PA Route 4l

2 honres

I honre

3 honrcs
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* Ururamed private street near Church Avenue
c West State Street, west of PA Route 41

Thsre are no other unpermifted, or "wildcat" sewers within the Borough,

No sewage holding tanks are in use.

2. A sanitary suryey complete with a description of documented and

potential public health pollution, and operational problem (including

malfunctioning systems) with thc systems, including violations of local

ordinances, the Servage Facilities Act, the Clean Stream Larv, or
regulations promulgated thereunder.

l
Not applicable. The completion of a sanitary survey was not a '

requirement in the approved"Plan of Srudy for this Act 537 Plan.

A comparison of the types of on-lot sewage systems installed in an area

rvith the types of systenrs which are appropriate for the area according

to soil, geologic conditions, topographic limitations sewage florvs, and

Title 25, Chapter 73 (relating to standards for sewage disposal

facitities). (Reference - Title 25, $71.21.a.2.ii.C).

None of the on-lot sewage disposal systenrs rvithin the Borough is located

rvithin the defined hydric soils areas. Ho',vever, much of the Borough is

subject to a seasonal high groundrvater table, rvhich could potentially affect

the operation of an on-lot sewage disposal system. Despite the good

drainage characteristics of the prevailing Cockeysville Marble formation, a

broad statement can be made that the soils rvithin the Borough are

generally unsuitable for on-lot s)'stems. Ivloreover, all future lots to be

developed rvithin the Borough will be served by public sewers, so the

installation of additional on-lot sewage disposal systems is really of no

concern,-

r\n individual rvatcr supply surl'ey to idcntify possiblc contantinatiort

by malfunctioning on-lot scwage disposal s-vstems consistent rvitlr thc

3 homes

I home

3.
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c,l PA DEP Servage Disposal Needs Identihcation Guidance manual
(Reference - Title 25, 571,,2.1.a.2.ii.8).

An individual water supply survey was not a requirement of the approved

Plan of Srudy for this Act 537 Plan. Borough records indicate that there

are only f,rve homes that are not served by public water because of their i|'

distance from existing water distribution mains. The Borough's water

supply meets all applicable federal, state, and local requirements for ;i*

drinking water.

C* Identify ryastewater sludge and septage generation, transport, and disposal

methods. Include this informatio.Sr in the servage facilities alternative analysis

including:

1" Location of sources of wastervater sludge or septage (Septic tanks,

holding tanks, rvastervater.treatment facilities). (Reference - Title 25,

$71.71).

The major sludge generating facility rvithin Avondale Borough is the

wastewater treatment plant. This sludge is taken to another wastervater

treatment plant for treatment and disposal. The plant produces

approximately 250,000 gallons per year of thickened sludge. Septage

generated from the fel remaining on-lot disposal systems is the

responsibility of the respective honteorvners.

The amount of septage generated rvithin the Borough can be calculated

based on the following assumptions:

. Septic tanks are puntped every three years

. The average septic tank capacity is 900 gallons

. 'fen hornes use on-lot disposal systents
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Using these factors, the annual septage production for the Township is:

l0 homes t

j

I

I

" 
one 900 gallon tank x

home

I Pump Our

3 years

u

: 3,000 gallons of septage per year

Present disposal methods, locations, capacities, and transportation

methods. (Reference - Title 25, $71.71).

Presently, sludge generated by the Borough's wastewater treatment faciliry

is removed from the plant by a licensed sludge hauler. The hauler uses a

properly sized tank truck for removal of the sludge and transport to the

disposal faciliry.

Septage from the remaining on-lot disposal systems is removed by haulers

selected by the respective homeowners.

I
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rV. FT]TURE GROWTH AND LAND DEYELOPN,MNT

A. Delineate and describe the following through map, text and analysis:

l. Areas rvith existing development or plotted subdivisions. Include the
narne, Iocation, description, total number of EDUs in development,

total number of EDU's currently developed, and the total nurnber of
EDUs remaining to be developed.

ar Avondale Borough

EQIJIVALENI DWELLING UNITS

As noted in Section IU of this report, the 1968 Agreement berween

Avondale Borough ,.and New Garden Township set forth an

Equivalent Dwelling Unit (EDU) value of 350 gpd. This value

may be somewhat inf'lated rvhen compared to tlre value of 775 gpd

per EDU that is typically used in planning studies. For the years

1993 through 1998, the average florv per connected EDU was 422

gpd. It should be noted, horvever, that during 1996 and a portion

of 1997, record amounts of rainfall rvere recorded in southeastern

PA. When these years are excluded from the average EDU value

calculation, a value of 385 gpd per EDU is obtained, which is still

higher than t}e typical EDU planning value of 275 gpd. I{owever,

ir must be taken into account that the Borough did not perfornr any

I/l remediation work during those years, rvhich rvould account for

the higher flo',vs. Given that the Borough has recently completed a

nrajor I/I project tjrat rvas very successful, and that it has nrade a

commitmenl to continue performing this rvork, it is reasonable to

assune that florvs will continue to drop, and thereby lower the

average EDU value. In addition, nearly all of any ncw connections

to the sewage collection systenr would bc scrved by PVC pipe,

',vhich is vastly supe rior to the clay pipe that now corrprises the

Borough's collection system rvith regard to the prevention oi I/1.
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When all of these factors are considered. it is reasonable to use a

value of 275 gpd per EDU for planning purposes as a conservative

approach.

As a designated urban center, Avondale Borough has many existing

land use patterns. Throughout the Borough there is generally a

good balance of existing land use to serve the residential,

commercial, social, and other needs of the community. The uses

are predominantly residential and commercial. There is one major

industry; several churches, the fire deparfrnent, post office,

municipal building, barks, etc. Most of the commercial enterprises

can be found along Pennsylvania Avenue @oute 41). The majority

of the strucrures in'the Borough are very old. New constn:ction

has been limited to residential dwellings off of West State Street

near the Borough limits (Avon Molu). Development potential

*rough the Borough is limited due to the existing structures and

nailral constraints associated with available open land. Significant

growth is not likely to occur rvithin the Borough. The exception

rnay be construction of an apartment complex or some other high

. density lorv land use facility.

The total numbcr of housing units in the Borough is 347, Of that

nunrber, ?27 or 65,.4%, are single unit detached; 17 or 4.9% are

single unit attached; 34 or 9.8% are 2-l units; 8 or 2.3% are 5-9

units; 5l or 14.7% are over l0 units; and l0 or 25% are mobile

homes. There are 224, or 64.6%, orvner occupied units; 115 or

33.I% renter occupied units; and 8 or 2.3% vacanr units in the

Borouglr. The average number of persons per occupied units is

2.19; per owner occupied unit is 2.8; and per rented unit is 2.63.

The current population of the Borough is 1,031 people, Tltere arc

no active land developrnent projects rvithin thc Borouglt bccause of

thc moratorium on new sewer conneclions. The Borough has 394

connected [,DUs fronr this current allocation of 363 EDUs. -fhis

leaves no IIDUs for future connections rvithin the existing
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b.

allocation based on the existing 1968 Agreement with New Garden

Township. , 
u 

.

i
New Garden Torvriship

That portion of the Railroad Line along with a portion of the Route

41 Line which collects and directs flow from within New Garden

to Avondale are shown in Appendix 16.

Comected to the Railroad Line are 92 residential units and 15

commercial units. The commercial units are designated as such

based on the physical use of the space and not the strength of the

waste. Data. is presented in Appendix 17 which establishes the

average daily flow from the Railroad Line as 22,753 gpd,. Based

on the above, the average daily florv for all connected units is 213

gpd. If one assumes an average daily flow per residential

connection of 200 gpd then the average daily floiv per commercial

connection is 290 gpd. Both 200 gpd for residential connections

and 290 gpd for commercial connections seems reasonable

allowing for the type of commercial connections that are serviced.

The residential units connected to the Railroad Line are located

primarily along a section of Newark Road, Pine Street and Ileese

Street in the southwest and west sections of Toughkenamon plus a

few along Old Baltimore Pike. The comntercial connections are,

for the most part, facilities related to mushroonr growing or

processing. In addition, there is a truck transport company and a

number of small retail or office type units connected.

Connected to the Route 4l Line are 49 residential units, 63

comnrercial units and I institutional unit. The contnierciaI units

are designated as suclt based on the physical use of thc space and

not the strength of the waste. The institutional unit is Nerv Garden

Elementary School. Data is presentcd in Appendix l7 rvhich

l
I
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2,

establishes the average daily flow from the Route 41 Line as

29,6M gpd, Based on the above, the average daily flow for all

connected units is 262 gpd. If one assumes an average daily flow
per residential connrjction of 200 gpd and an actual flow of 2,673

gpd for the school then the average daily flow per commercial

connection is 274 gpd, Both 200 gpd for residential connecrions

and 274 gpd for commercial connections seems reasonable

allowing for the type of commercial connections that are serviced.

The residential units connected to the Route 41 Line are located,

for the most part, along Route 41 from just east of Penn Green

Road to the Township/Boro boundary, The commercial

connections are scattered along Route 41 from the former Hewlen

Packard faciliry to Penn Green Road. A major section of the

former Hewlett-Packard building has been demolished which

results in those previous active connections now being considered

reserved capacity. The remaining portion of the building and some

ground has been sold to a light manufacturing company that is

currently contributing about 8,167 gpd to the Route 4l Line.

Other commercial connections are mushroom industry related plus

a ferv retail establishments. In addition, Nerv Garden Elementary

School is connected as mentioned above.

The analyses above does not include a factor for I & I since New

Garden believes that contribution to be insienif-rcant as stated

previously in this report.

Land use designations cstablishcd under the Pennsylvania

lllunicipalitics Planning Code, including residential, comntercial and

industrial arcas. Include a contparison of proposcd land use as

allorvcd lly zoning and existing scwage facilitics planning.
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*r Avondale Borough
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Zonng Ordinance

A copy of the Borough Zoning Map is included in
Appendix I of this repoit. Following are the base districts

for the Borough:

R-l ResidentialDistrict

R-2 Residential District

FD Flexible Use District

TC Town Center District

C General Commercial District

I Industrial District

In addition to the base district provisions, certain land areas

are subject to additional provisions for the purposes of
environmental protection. These are:

Carbonate Overlay District

Ftood Hazard Overlay District

Wetland Protection Overlay District

Steep Slope Overlay District

Woodland Overlay District

The majority of the Borough is zoned R-l and R-2. The

maximum lot coverage is 35% in the R-l district and 5O%

in the R-2 District, The zoning ordinance contains a

general provision that prohibits development rvithin any

identified floodplain.

The cnvironmental protection standards contained rvithin

the zoning ordinance arc designed to:
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Conserve the natural resources of the Boroush

Fulfill the goals of the Borough Open Space,

Recreation and Environmental Resource Plan, and

the goals of the Borough Comprehensive Plan

Establish performance standards which apply to uses

which may disurb sensitive nah:ral resources,

including, but not limited to, floodplain, steep

slope, woodland, wetland, and high-yield aquifer

areas

Implement the provisions of the PA Municipalities

Planning Code, Section 605(2)

Existing land use patterns have a great influence on the

Furure [:nd Use Plan, but also affect circulation rvithin the

Borough and demand for community facilities and services..

An existing land use map is included in Appendix 7.

The categories which have been mapped include One

Family Residential. This has not been broken dorvn into

densities, so-this may include Iand rvith several dwelling

units per acre or land in large parcels but used for

residential purposes. Residential with accessory apartments

is also shown. This rvould typically be a dwelling which

was designed as a single family dwelling which now may

have a few apartments rvithin the building. Multiple

Family Residential is a building rvhich is devoted to

apartment usage. Residential and business in contbination

arc those buildings wliich set vc ls a residence but also have

a commercial opcration rvithin the building. Contmercial

land is land used solcly fbr conrmercial purposes,

Industrial land is that land used solely [or industrial

purposes. Agricultural land is used tbr tnrming purposes,

and may contain a tarmhouse. Public attd quasi public uses
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include Borough land and those owned by civic and

religious groups and other government organizations. Open

land is land" which is not developed and not used for

agricultural pu{poses.

One familv Residential

The most predominant land uses within the Borough are

One Family Residential and Agriculnrral. The greatest

concentrations of one family homes are found in the central

portion of the Borough, in the northeast corner of the

Borough east*of Church Street, and in the southwest corner

of the Borough in the vicinity of Miller Drive. The

remaining area east of Church Street and the area between

Route 41 and the railroad are designated One Family

Residential, horvever contain only several dwelling units

and do contain potential for further development.

Agriculrure

-
Agriculrural hnd uses are generally found along the

watercourses rvithin the Borough, including the White Clay

Cree[,:, Indian Run, and Trout Run. They are also found

south of Avondale/New London Road and east of Ellicott

Avenue. Those areas along the rvatercourses have severe

limitations for building because of flooding and the

presence of otlrer water related resources. Because of

slopes, the agriculrural lands along the London Grove

Torvnship boundary and south of Avondale/New London

Road also have limitations to development. The arer east

of Ellicott Avenue has ntore potential flor development.

Industrial u

'l'here are two rnajor industrial uses rvithin the Borough,

Edlon Industries alons West Statc Street and the railroad

I

t

I
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tracks and West Chester Manufachrring along Route 41 and

Ellicott Avenue. A quarry is operated along Old Baltimore

Pike.

Commercial

Commercial land uses are concentrated along Route 41

between Second Avenue and Ellicott Avenue and along Old

Baltimore Pike. Additional commercial uses are scattered

along the southern portion of Route 41, West State Street,

the northern portion of Pennsylvania Avenue, and the

eastcentral portion of the Borough. Commercial uses range

from those serving the day to day needs of the Borough

residents, such as the banks, sandwich shop, candy store,

greenhouse, and hardware store in the central portion of

town and the uses found at the WaWa-Dominos center at

Old tsaltimore Pike and Church Street, to those uses serving

needs of highway travelers such as the vehicle service

stations along Otd Baltimore Pike and Route 41 south of

West State Street.

The largest apartment complex rvithin the Borough is found

south of First Avenue. In addition, buildings which have

been converted for apartment usage are found along

Route 4l and Old Baltimore Pike.

{

I
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Residence and Business in Combination

These uses are found along Pennsylvania Avenue in the

viciniry of 2nd and 3rd Avenues.

Residential with AcqgSSglI Spartmenlg

These uses are also found along Pennsylvania Avenue,

where single family residences may have a few accessory

apanmen$.

Penrsylvania Avenue is still a very attractive street from the

northern Borough boundary to 2nd Avenue because of the

trees along the street and the attractive homes, initially built

as single family detached dwellings. Over time, there has

been conversion from use solely as singly family dwellings

to commercial uses, residential witi accessory apartments,

residential and business in combination, and multiple family

residential. A concern of the Borough will be to maintain

the attractive charecter of Pennsylvania Avenue.

Public and Ouasi Public

The Public and quasi public land uses include the Borough

Hall, the sewage treatment plant and quarry along Indian

Run Road, the additional Borough land and recycling center

along Pomeroy Avenue, the Borough park, the five

churches rvithin the Borough, the Grange, and t'irehouse.

Open Land

A relatively snrall area of open Iand is indicated between

Trout Run and the Octoraro Railroad in the southeastcrn

portion of the Borough.

t
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Throughout the Borough there is generally a good balance

of existing land use to serve the residential, commercial,

social and other needs of the community. The uses are

predominantly residential and commercial. There is one

majcr industry and one smaller industry, several churches,

the fire departrnent, post office, municipal building, banlcs

and other commercial establishments. Most of the

commercial enterprises can be found along Perursylvania

Avenue S.oute 41). The majority of the strucilres in the

Borough are very old. New construction has been limited

to residential,dwellings off of West State Street near tle
Borough limits (Avon Mofu). Development potential

throughout the Borough is limited due to the existing

strucfures and narural constraints associated with available

open land. Significant groivth is not likely to occur rvithin

the Borough. The exception may be constmction of an

apartment complex or some other high density lorv land use

f acility.

At the present time, it is unknown rvhat types of land

development projects rvill be proposed for the renraining

parcels of open land within tlre half nrile square area that

makes up the Borough. The term "unknown" has been

utilized here because the Borough has not received any land

development proposals (including sketch plans) for any

properties rvithin its borders since the sewer connection

moratorium was instiruted, None of these inquiries have

advanced to sketch plan stage, and thereforc, it is difficult

for the Borough to project rvith any great accuracy horv

spccific parcels of developed, undevcloped, or potentially

redevelopable land rvill bc utilized. Since the moratorium

on sewer connections was implcnrented, tltc Borough has

received numerous inquirics tbr mostly residential uscs, and

there have also been requests tbr contmercitl and lisht



b.

industrial uses as well. It does not appear that any of the

proposed land uses tvould contradict the existing zoning

,. requirements.

Nerv Garden Townihip

The zoning districts'in New Garden that are or could be in the

future served by either the Railroad Line or the Route 4l Line

include portions of the R-l District (Residential District), H/C

District (Highway/Commercial District), Cll District
(Commercial/Industrial District), the Cll-2 District
(Commercial/Industrial Limited Distric| and the U/D District

(Unified Development District). A copy of the New Garden

Zoning Map is included as Appendix 18.

R-l District (Resi4ential District)

Provide for residential development at a density that maintains a

rural, open character and continues to rely upon on-site facilities.

Allow opportunities for flexibility in design through the use of lot

ave raging and clustering provisions. Provide for adequate

housing opportunities by allowing a variety of housing choices.

Encourage the preservation of agriculrural land and open space

through clustering and other design options.

HiC District (lliehrvav/Commercial District)

Provide opportunities for the developnren[ of convenient, rvell

planned office and retail centers rvithin the Torvnship. Ensure

compatibility with existing and future development

Designate an area rvithin tlte 'Iorvnship for ntodern, well-planned

conrnrercial and industrial uses. Promote land use compatibility

with existing comnrercial and industrial developnrent.
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Accommodarc furure commercial and industrial uses in an area

suitable for such development,

Encourage uses that are compatible with existing commercial and

industrial uses and the general character of the district. Promote a

unified approach to development in order to bener coordinate uses

in the district. Ensure the safery and well being of the communiry

tfuough the proper regulation of commercial and industrial

activities.

'i,..:.:;

U/D District (Unified Development District)

Provide for unified land planning which maintains the efficiency of
, the circulation cystem and limits the number of direct access points

to arterial roads within the Torvnship. Establish access

management for the Limestone Road and PA Route 41 corridors.

Conserve environmental -resources which ate sensitive to

development. Encourage the retention of permanent open space

within a master plan for development. Provide an opportunity for

campus-rype development which requires a tract size larger than

what typically serves individual uses.

Pubtished population projections and housittg constructiort

projections are not available for the linited segnrent of the

Totvnship wlich is the focus of tltis plan. The data tlnt is available

is for Nerv Garden os a +vltole.

The area surrounding the Railroad Line is prinrarily the westcnr

section of 1'oughkenamon and the Old Baltimore Pikc corridor

west of Toughkenanron, The majority of 1'oughkenamon and the

arca south of Toughkenamon along Nervark Road is or rvill bc in

ttre tuture served by the East End Facility and not by Avondule.

j
rl
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The result is that relatively small sections of R-l zoned properry

and H/C zoned property are possible candidates to be served by

public sewers extending from the Railroad Line.

Within this potenlial development area are numerous natural

features constraints that limit development. In addition, the parcels

of land are relatively small, just a few acres, except for one large

tract which is held in a trust. Consequently, the projected new

sewage flow from this area over the next five and ten years is

minimal. Based on zoning, natural features, lot size,

environmental constraints and other development limitations, the

projected new sewagE flow from this area of New Garden is

approximately 19,7t8 gpd.

The area surrounding the Route 4I Line is oriented toward

commercial growth. since Route 41 is a major transportation

corridor running through the Torvnship. Residential development

has and will continue to be oriented outside the commercial

corridor and be serviced by individual on-lot systems or in the

furure possibly by community systems or a nelv municipal system.

The New Garden Torvnship building and park are located along

Route 4L rnd occupy a significant amount of land thereby

eliminating it from development. There is also a church located

along Route 4l that owns a lar-qe tract of land on rvhich a snrall

school might be built in ten years or so. The fornrer Hewletr

Packard site is one remaining ilrea that holds significant

development potential and for rvhich sewage capacity is already

reserved. There is also a large tract that is under agreement of sale

ro the Kennett Consolidated School District that is to be developed

in two or tiree phases over a period of years. Based on zoning,

narural fearures, lot size, environmental constrflints and other

development linritations, the projected new sewage florv fronr this

arel o[ Nerv Garden is approximately l0l,095 gpd.

i.'

I

ll
I

I
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'3r Future gfowth areas with population and EDU projections for these

areas using historical, lurrent and future population figures and

projections of the municipality. Discuss and evaluate discrepancies

between local, county, state and federal projections as they relate to

sewage facilities.

r:q Avondale Borough Projections

As noted earlier, Avondale Borough has a current population of
1,031 persons, based on 1997 Borough records. Population

projections for the Borough, as compiled by the Chester County

Planning Commissiplt, are presented below: '

)Ga! 0,, Pooulation

1990 954

1991 980

1992 1,010

"' 1993 1,030

t994, r,070

1995 I.090

i996 . 1,120

2000 I,150

I

I
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The projections compiled by the Chester County Planning

Commission are probably too optimistic with regard to the

Borough's near-term population. It is unlikely that the Borough

will gain 119 people in one year to meet the project for 2000,

especially without the addition of more housing units. In light of
this, it appears that a more reasonable population project would be:

I'

,'l

1

Year

1999

2000

2005 "

2010,,

2020 .

1;ff50

f ,atso

r"200

Wqo

The above projections take into account available land for

development, as well as the projected reviralization of vacant

property witlrin the Borough. The Borough should be able to

adequately manage and accommodate this levei of growth rvithout

suffering significant consequences. This is in contrast to areas

where the population has exploded and the municipality was unable

to avoid the serious adverse consequences. Moreover, the

Borough's population has already been as high as 1,127 (in 1970),

which shows that existing infrastrucrure can meet the needs of the

projected population.

EDU Proiections

It was previously noted that the Borough has ceased to accept

reservations for sewage capacity at the wastewater treatrnent

facility since the implementation of the connection ban. It should

also be noted that the Borough does not presently hold any sewcr

reservation fees for the purchase of luture available capacity.

However, it has nraintained an "unofllcial" list of property owners

that would like to purchase capacity when it becomes available.

The Borough's position is that this list is probably a morc accurate

rooI for projecting residential futurc sewage flows than thc standard
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method of assuming a number of EDUs per acre based on the

allowed use per the. current zoning. It is unclear how existing

commercial and light industrial parcels will be developed, as well

as what potential sewage capaciry may be wananted. Therefore, it

will be assumed that 2.5 EDUs per acre will be required.

Proceeding with this methodology, following are the Borough's

EDU projectlons for furure connections:

Existing Allocation Summary

Total Allocation at Treatment Facility

Total Connected EDUs as of 10-31-98

Available EDUs from Existing Allocation

Residential

Commercial

Light Industrial

Total

The flow value for futurc

is 275 gpd. Therefore,

furure connections is:

362 EDUs

394 EDUs

0 EDUs

102 EDUs

I I EDUs

$',,,F"DJJ*

121 EDUs

EDUs to be connected to the STP

the florv to be generated by these

:1I
rl
'j

Projected Furure Allocation Needs

Part I - Calculate Capacity Required for Nerv Connections

rvithin Avondale Borough

The projected number of nerv connections for the Borough has

been calculated as follorvs:

12I EDUs x 275 gpd per

52

EDU : 33,215 gallons



2.

Part 2 - Calculate New Capacity Required to Replace

the Portion bf New Garden Township's Capacity that is

being Utilized by Avondale Borough

Background information*

1, Existing New Garden Township (NGT) Capaciry

Allocation : 173,250 Wd

Existing Avondale Capacity = 126,750 Wd

Avdndale has been, and still is using capacity at the

treatment plant beyond its current allocation of

127,050 gpd. Within the proposed expansion of the

plant, jt will be necessary to "make NGT whole,"

that is to provide enough capaciry to ensure that

NGT is fully able to utilize its'allocation of 172,950

gpd. To accomplish this, it will be necessary to

analyze the Borough's flow since the completion of

the I/l project to deternrine how much beyond its

"""t::"" its present nows are.
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Replacement Flow Calculations

Total Florv from
Avondale Borough

6,671,820 gals.

6,285,480 gals.

5,583,040 gals.

4,919,530 gals.

5,272,130 gals.

4,856,570 gals.

Average Daily
Florv

222,394 gpd

202,757 gpd

180,098 pd
163,9&l pd
170,069 spd

l6l,886 gpd

Total

Average (Toul/6)

95,344 gpd

75,707 gpd

53,048 gpd

36,934 gpd

43,019 gpd

34,836 gpd

338,888

56,48t gpd

The fourth column of the above chart indicates that

Avondale has used between 34,836 gpd and 95,344

gpd of NGTs capacity since June of 1998 when the

I/l repairs were completed. The average of these

capacity exceedances is 56,481 gpd.

It must be assumed that the capacity exceedance

consists of additional I/l that has 1,et to be removed.

It it is assunred that 30% of. this amount can be

removed (307o is the typical I/I caprure rate that is

sustainable), then a replacement flow allocation of
approximately 40,000 gallons (70% of 56,481) must

be incorporated into the expansion for NGT.

Therefore , the NGT allocation replace ntent '

component within the proposed plant expan.sion is

Average Arnount Above
Florvr Allocation of

127,050 gpdIVIonth

Jun 98

July 98

Aug 98

Sept 98

Oct 98

Nov 98

ii ii
+The average amount above the flow allocation is the average daily
flow minus 126,750 gals.
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40,000 gpd. Note that the replacement component

can be further reduced if more I/I than anticipated is

removed from the collection svstem.

The connection of these proposed EDUs is solely dependent on the

expansion of the wastewater treatrnent facility. It is anticipated that

., ft. bulk of the proposed EDUs would connect within 5-7 years of
the completion of a project to expand treatment capaciry. This

would mirror the population increases that are projected for the

Borough as a result of revitalization projects, and the development

of remaining open land.

b. New Garden Torvnship

The areas within New Garden that are being served by the Railroad

Line and the Route 4l Line were described in a previous section of

this plan. A summary description of furure growth areas and

potential comections rvas also provided.

It is very important to establish the analytical foundation upon

which past, present and fufure flows are being evaluated. In this

section an analysis of furure capacity needs rvill be presented based

on a number of factors rvhich rvill be explained.

Historical Data:

Route 4l Line Averase Daily Florv

r994

1995

1996

t997

1998

25,831 gpd

33,396 gpd

35,425 gpd

30,724 gpd

3l,010 gpd llll98 through 8l2ll98;
Appendix l7
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The mean value for the years shown above is 31,27-t gpd with a

standard deviation of 3,596 gpd. Since a moratorium has been in
place since well before 1994 and only a very few connections have

been removed and-replaced by others, coupled with the fact the

Route 41 Line is a force main, suggests the variations shown above

are of linle significance both practically and statistically.

1994

r995

r996

r997

1998

97,752 gpd

81,886 gpd

157,2:L7 gpd

104,993 gpd 1'

99,793 gpd 1,lIl98 through 8/21/98; see

Appendix l7

The mean value for the years shown above is 108,328 gpd with a

standard deviation . of 28,658 gpd. Obviously, during 1996

something of significance occurred rvhich remains somervhat of a

mystery. Because of the abnormal florv observed in 1996, efforts

were made to address what appeared to be excessive | & I

problems. During 1996 a total of I I manholes were reconstructed,

4 manholes were reset and I0 manholes rvere raised. In 1998, 9

additional manholes were raised. The data suggests these efforts

paid a dividend in that the 1997 florv rvas significantly reduced.

If one were to disregard the 1996 flows, the mean value for the

remaining years is 96,106 gpd rvith a standard deviation of 9,958

gpd. If these results are compared to all years including 1996 as

stated above, it appears that a significant amount of I & I was

eliminated from the system as a result of the work done in 1996.

Further, since a moratorium has been in place since rvell before

1994 and only a very t-ew connections have been removed and

replaced by others (certainly nonc oI significant florv) would

suggest the per comection florv has rcrnained re latively constant as

well.

*

i

i

ta

1.

I

;
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From 8/21198 to 12/25/98; see Appendix 17

Since no changes of significance have occurred with respect to the

Route 4l Line customer base, the present flow is not signif,rcantly

different than earlier flows.

RailroAd,Ljqe

1998 22,753 gpd From 8/21l98 to 12125/98; see Appendix 17

The present florv reflects the result of having shifted'flow from

Avondale to the East End faciliry.

The data in Appendix l7 clearly establish that 77,M0 gpd of flow

on average has been renroved fronr Avondale and is norv being

treated at the East End facility. Data rvill continue to be collected

and analyzed in order to closely monitor florvs as replacenrent

connections are made.

It is imporlant to nole that Avondale and Netv Garden lnve

established an understanding that trcw contrcdiotts are to be made

to tlrc systen on a replacenent Jlorv basis equal rc tlrc 77,040 gpd

vvlticlt was renroved from llte Avondale systenr until suclt line as

addirional capacity is made available.



Again, Iooking at the data contained in Appendix 17, one finds the

total gallons per day processed at the Avondale faciiity was

389,618 for the 233 day period beforg flow was diverted to the

East End and it has been 218,627 for the 126 day period since florv

was diverted.

Similarly, the total gallons per day processed at the Avondale

faciliry from New Garden was 130,803 for the 233 day period

before flow was diverted to the East End and it has been 52,357 for
the 126 day period since flow was diverted.

t:

Further, the total gallons per day processed at the Avondale facility

from Avondale was,258,815 for the 233 day period before flow

was diverted to the East End and it has been 166,270 for the 126

day period since flow was diverted. Since the flow diversion does

not have an impact on the flow originating in Avondale, the data

suggests that 92,545 gpd has been eliminated from the system as a

result of the I & I remediation efforts undertaken by Avondale

coupled with the presumed lorv water table throughout the area.

Finally, again referring to Appendix 17, New Garden is currently

using only 24 % of its purchased and o"vned capacity in the

Avondale facility rvhile Avondale is using 131.2 % of its purchased

and owned capacity." This point becomes particularly significant

when projecting furure capacity needs for Nerv Garden.

Future Projections:

Capacity purchased and owned by Nerv Gardcn

in the Avondale facility

Current Railroad Line use

Current Route 4l Line.use

173,250 gpd

22,153 gpd

29.60a gpd

120,893 gpdAvailablc tbr use before allocations
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Capaciry purchased and reserved for the

Hewlen-Packard property (60x350) 21,000 gpd

Capacity projectedfor the new school (1600x25) 40,000 gpd

Capacity for projects on the waiting list (143x350) 50.050 gpd

AvailaUte for use after allocations (28x350) 9,843 gpd

The 350 shown above represents 350 gpd per EDU which is

contained in the Agreement between Avondale and New Garden.

The 25 shown above represents 25 gpd per pupil. Both values are

significantly highe.r 'than figures currently used for estimating

purposes.

If one adjusts the values above to reflect currently used estimates

then the following results are derived.

Available for use before allocations

Capacity purchased and reserved tbr the

Hewlett-Packard property (60x250)

Capacity projected for the new school (1600x15)

Capacity for projects on the waiting list (143x250)

Available for use after allocations (185x250)

120,893 gpd

15,000 gpd

24,000 gpd

35.750 gpd

46,143 gpd

.. If one adjusts the values above to reflect the average Nerv Garden

flows discussed in another section of this plan then the following

results are derived.

Available for usc before allocations 120,893 gpd
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Capacity purchased and reserved for the

Hewlett-Packard property (60x300)

Capacity projected for the new school (1600x15)

Capacity for projects on the waiting list (143x300)

Available for use after allocations (120x300)

reflect average

section of this

18,000 gpd

24,000 gpd

42.900 gpd

35,993 gpd

flows used by

plan then the

aaa If one adjusts the values above to

Avondale as discussed in another

following results are derived.

;l:, !.,:

Available for use before allocations

Capacity purchased and reserved for the

Hewlett-Packard property (60x27 5)

Capaciry projected for the new school (1600x15)

Capaciry for projects on the waiting list (143x275)

Available for use after allocations (149x275)

120,893 gpd

16,500 gpd

24,000 gpd

39,325 gpd

4l ,068 gpd

Based on the calculations above, the rernaining capacity available

for unidentified uses (after allocations) ranges from 9,843 gpd to

35,993 gpd to 41,068 gpd to 46,143 gpd.

For purposes oJ this section of the plon, a value of 300 gpcl, tvhiclt

is rypical of other New Garden flotv being processed by Avondale,

llas been selected. TIrc result, tlrcreJore, is tlnt 35,993 gpd or 120

EDU's rennin for allocation to as yet unidentifed uses. This

capacity is in addition ro tvlnt is available and identifted for
specif;c uses.

Based on the analysis above, tliere are certain issucs rvhich become

very clear.
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2,;

j

Avondale must provide enough new capacity to meet its
growth projections plus the equivalent of what it is

currently using of the Nerv Garden purchased and

owned capacity (40,000 gpd).

New Garden currently owns enough capacity to provide for
certain identified furure uses to include projects on the

waiting list.

Does New .Garden need new capacity above the 173,250

gpd that it already owns and is partially using keeping mind

that most projects on the waiting list have not given a

positive response to New Garden's recent inquiry about

their respective willingness to step up and purchase the

capaciry that is now available?

The members of the Board of Supervisors and Se"ver Authoriry do

not feel tlrere is a compelling need now to request new capacity

above the current 113,250 gpd purchased and orvned by New

Garden. Keeping in mind, horvever, that Avondale must undenake

an expansion lor its orvn needs, the Board of Supervisors and

Server Authority are rvilling to discuss purchasing nerv capacity in

the range of 45,000 gpd if, such capacity can be purchased at a

reasonable price.

Sumnrary of Projections

Avondale Bcrough rvill requirc 12l EDUs, or 33,215 gpd of

additional treatnrent capacity to meet its tuture needs based on

anticipated development activity. In addition, 40,000 gallorrs, or

145 EDUs, must be provided as replacentcnt flow for Nerv Garden

Torvnship. Nerv Garden Torvnship has indicated that it rvill

purchase 45,000 gpd or 164 EDUs. A tlnal tabulation of tlow

projections is noted belorv:

c"
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Existing Facility Capacity

Existing Avondale Borough Allocation

Existing New Garden Township Allocation

TOTAL

Projected Avondale Borough Additional Allocation

New Garden Township Replacement Allocation

Projected New Garden Township Additional Allocation

300,000 gpd (857 EDUs)

t26,750 gpd (363 EDUs)

173.250 eod (494 EDUs)

300,000 gpd (857 EDUs)

33,275 gp.t (l2l EDUs)

40,000 gpd (124 EDUs)

45.000 rnd (164 EDUs)

lr8,27s gpd (a08 EDUs)

::
li

{

;

[;

\
I

4.

TOTAL ADDTTTONAL ALLOCATION

New Wastewater Treatment Facility Capacity 418.275 gpd

In order to meet the projected need for new sewer connections, the

wastewater treatment facility will have to be expanded to treat an

average annual flow of 4L8,275 gpd. Options for meeting this

requirement are outlined in Section V of ttris study. For the

purposes of completing a preliminary design for this Act 537 Pian

Study, the hydraulic capacity for the expanded facility rvill be

assumed at 420,000 gpd.

Zoning and/or subdivision regulations; local county or regional

conrprehensive plans; and existing plans of a Conrnlonwealth agency

relating to the development, use, and protcction of land and rvater

resources rvith special attention to:

Public ground/surface rvater supplies

Recreational rvater use

Groundrvater recharge areas

Industrial rvater usc

Wetlands

The protection of land and water resources is controlled in Avondale

Borough through the Zoning and Subdivision ordinances. Tltese

ordinances are in general agreement of the goals set fionvard in the
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"Chester Counry Comprehensive Plan, as well as Landscapes, the

County's Comprehensive Plin Policy Element.

The Chester County Comprehensive Plan sets down one objective for
general land use as:

"Direct new development to areas adjacent to existing development, with

adequate sewer, water and transportation capacities"

Other pertinent goals are:

*li'"

. To develop a coordinated land use pattern which provides a variety

of uses, recognizes land capacity and respect natural features

o To protect conserve and preserve the open spaces, drainagervays,

floodplains and other narural resources of the region

To preserve agricultural areas for the agriculrural use and maintain

its importance in the local and regional economy

To provide residential and nonresidential growth in appropriate

areas so as to avoid,rhe problems of randonr development

To rnaintain and improve a healthful residential environntent rvith

adequate recreational , commercial and industrial supporting areas

Areas that stand out for pro,..tion are the areas adjoining the watercourses

rvithin the Borough, White Clay Creek, Indian Run, and Trout Run. In
addition to containing 1O0-year floodplains, hydric soils, rvetlands, the

high yield aquifer, and Iinear features, these areas have a high probabitity

for the presence of prehistoric archaeological sites and prime agricultural

soils.

?
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Another area of major concern is the area north of Old Baltimore Pike and

east of Church Street, which contains the only significant wooded area

within the Borough and is also the only extensive.area of steep slope

within the Borough.

Areas of the Borough which do not contain a combination of sensitive

environmental areas include the small areas of steep slope along the

western Borough line and north of Old Baltimore Pike and the historic

sites, scenic vistas, and scenic Pennsylvania Avenue corridor identifred on

the Scenic, Historic and Culrural Resources Map. Pennsylvania Avenue

from the northern Borough line to West State Street is of particular

importance to the Borough, being lined by attractive marure trees and

attractive buildings. Eight historic sites have been identified along this

portion of Pennsylvania Avenue.

Remaining areas of prime agriculrural soils will not be considered as a

resource to be protected because the Borough has very limited developable

land outside the stream corridors, is served by public sewer and water, and

has a nucleus of 'community facilities and existing development. This is

reflected in the designation for most of the Borough in the Land Use Plan

for Chester County as Activity Area.

The Protected Municipal Lands Map in Appendix 8 indicates land that is

permanently protected tiom encroachments rvhich could effcct

environmentally sensitive areas. Within the Borough these include the

Borough-owned tracts, including the Borough park along the White Clay

Creek, the Borough servage treatment plant site along the Indian Run, the

Borough property across the indian Run Road iront the sewage treatment

plant site, and the Borough Hall and Borough property along Pomeroy

Avenue and the railroad tracks. There are no conservation easements,

Agricultural Security Areas, nor registered historic districts within the

Borough. The Borough park and properties along Indian Run Road do

affbrd some protection to the White Clay Crcek and Indian Run stream

corrid ors .
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In summary, the areas .*Liniog the most sensitive environmental areas

within the Borough are the strearn conidors and the wooded steep slope in

the eastern ponion of the Borough, and these are the areas the Borough

will most concerned with trying to protect from disturbance. Another area

of major concern is Pennsylvania Avenue from the northern Borough line

to West State Street because of the trees, historic buildings, and other

attractive buildings along the road. Also of concern are the small areas of
steep slope along the western Borough boundary and the scenic vistas and

additional historic sites identified within the Borough. All of these

resources are protected through the Zoning and Subdivision and I-and

Development Ordinances. ;

Needs Assessment

Water Resources Protection

On the Water Resources Map found in Appendix 4, 100-year floodplains,

hydric soils, wetlands, tre high yield aquifer, and linear features have been

identified. These resources are all found rvithin the corridors of the White

Clay Creek, Indian Run and Trout Run. The areas of high yield aquifer

cover a large portion of the Borough, and are also found outside the stream

corridors. The high yield aquifer (Cockeysville Marble) is an area of

potential water supply, but also an area in rvhich the groundrvater is

particularly vulnerable to pollution.

A major goal of the Borough is to protect the quantity and quality of

surface and groundrvater rvithin the Borough by protecting the water

resources within the Borough.
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Floodplains are an imporlant resource because they serve as areas where

groundwater and surface water supplies can be recharged by the absorption

of water. Protecting floodplains from development can decrease flood

peaks and storm water runoff pd protect stream banks and channels.

Persons and property within floodplains are subject to potential harm from

flooding.

Wetlands serve as buffer areas for streams, breeding places for organisms,

sources of food for organisms, and animal habitats. In addition, they serve

to replenish and to protect groundwater and surface water supplies by

absorbing water. The hydric soils are areas lhat have not been identified

as wetlands, but are potential wetlands. The linear features (fracrures) are

areas of potential water supply and areas wtrere the groundwater is

particularly susceptible to pollution.

In order to protect the quantiry and quality of surface and groundrvater, the

Borough rvill try to preserve the water resources contributing to ground

and surface water supplies and qualiry. Because the hydric soils, wetlands,

floodplains, fracrures, and portions of the high yield aquifer are found

along tJre watercourses, if the stream corridors are preserved fronr

development the Borough's goal can in large be accomplished. Ways of

protecting the stream corridors are through designation of the corridors for

preservation and the establishment of buft-ers along the streams through

preservation of hydric soils, rvetlands, and floodplains.

The high yield aquifer (Cockeysville lvlarble) is an area rvhere

groundwater resources can be polluted. Portions of the formation can be

preserved via preservation of the stream corridors rvithin tJre Borough. If
development would occur in portions of the Cockeysville Marble outside

the stream corridors, safeguards to prevent pollution of the groundrvater

have been established. This includes requiring developer recognition and

srudy of the carbonate areas and having certain protective procedures and

standards applicable to the areii.
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A major objective of the Borough is to protect inrportanr soils and

topographic features. This goal has been accomplished by preserving rhe

steep slopes within the Borough.

Development of slopes greater than L5% can result in erosion and

sedimentation and stonn water runoff problems. ,Vegetation on the slopes

should be maintained to minimize erosion. Conservation of steep slopes

which are wooded can also provide high-ly visible greenways which

maintain a perceived open space character. The one large area of steep

slope within the Borough, which also happens to be wooded, is found
'between Old Baltimore Pike and Church Street.

A major objective of rhe Borough is to protect biotic resources within the

Borough, specifically the significant rvooded area between OId Baltimore

Pike and Church Street. By protecting wooded areas, a scenic resource

can be preserved. Woodlands also function as rvildlife habitats and,

particularly on steep slopes, means of preserving soils and preventing

erosion. Woodlands can.hold rainfall in the soil and thus help nraintain

groundwatet reserves,

A major objective of the. Borough is to preserve scenic, historic and

cultural resources, including. areas of high probability for the presence of

prehistoric archaeological sites, scenic vistas, the scenic Pcnnsylvania

Avenue, and historic sites.

Areas of high probability tbr the presence of prchistoric archaeological

sites are generally tbund in the streant corridors in the Borough. The

scenic vistas arc fbund at the norihern end of Pcnnsylvania Avenue. at
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Indian Run on West State Street looking towards the farmstead in the

western portion of the Borough, looking out from the high point in the

vicinity of Cook Court and Miller Drive, looking toward the White Ctay

Creek from Church Street in the northeast portion of the Borough, and

looking out to the west from Ellicott Avenue in the southern portion of the

Borough. Historic sites are found scattered throughout the Borough, but

are concentrated in the area extending from New Street to the area of the

railroad tracks and from West State Street and First Avenue to the

northern Borough boundary. The archaeological, scenic and historic

resources are important to the understanding of the history and heritage of

the Borough, to the preservation of unique features which made the

Borough special to residents of the Borough, and to providing for pleasing

experiences for Borough residents.

Evaluation of Needs

Land Use Plan. Chester Countv

In the Future Land Use 2010 Plan conlained ',vithin the Land Use Plan.

Chester County, Pennsylvania, adopted by Chester County in 1988, White

Clay Creek and Indian Run were designated Stream Valley Greenrvays,

rvhich are areas follorving major streams and their Iarger tributaries, and

include adjacent land along the watercourse. Designation as Stream Valley

Green',vays is consistent with preserving the sensitive environmental

resources along the creeks,. The stated policy for the Greenways was to

restrict development along streams to protect those vulnerable natural

resources, preserve open space and provide for a continuous stream valley

system. The Trout Run rvas not designated Stream Valley Greenrvay.

The northeast corner of the Borough was designated Employntent Center.

Employnrent Centers are areas with a high conccntration oI businesses

such as an industrial or oftlce park, and contain only lirnited support retail

uses and f'ew or no residential uses. Tltis Employment Ccntcr arca is a

small portion of itn employment center extending through London Grove
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" '' and New Garden Townships. Existing land use in this portion of the

Borough is generally one family residential, with two churches, and

contains some areas of high probabiliry for the presence of prehistoric

archaeological sites, floodplain, hydric soil and high yield aquifer.

The portion of the Borough west of Indian Run-White Clay Creek is i
designated Development Reserve. The County describes these areas as ,f

areas which are largely undeveloped at the present time, but are anticipated

to evolve to the Suburban Development areas in the furure. These are the

most appropriate areas for concentrated residential development that 
f:!

cannot be accommodated in',the Suburban Development areas. The stated .1

policy was to expand furure residential development into the development

reserve areas and to expand'furure residential development into those areas

as additional land is needed to accommodate development. In

accomplishing the expansion, the strategies indicated include, among

others:

*., encourage historic preservation to protect historic sites as part of
development activity

protect stream headwater areas, rvhere not yet developed, from

intensive development to preserve surface water quantity and

quality

acquire and develop community parks in the areas identified in the

County Open Space and Recreation Study

preserve nafural areas, such as rvoodlands, floodplains and

rvetlands for the many environmental benefits they provide.

A portion of the Development Reservc Area in the southwest corncr o[ the

Borough has been developed, The rentainder o[ the Development Reserve

Area is used fbr agricullural purposes. Tile historic farmstead north o[

Wcst State Street, rvhich includes an al'ea of stcep slope and is onc of the
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scenic areas of the Borough, is included within the Development Reserve

Area-

The remainder of the Borough, and the majority of the Borough, is

designated,Activiry Area, Local Center. The Activity Areas are mulri-

purpose centers characterized by concentrations of commercial activiry,

employment areas, instinrtional uses, and residential uses, including a

variety of housing types. These areas have high volumes of traffic. They

are the most dense, more urban areas of the County. Avondale is

designated Local Center, as opposed to a Regional Center.
'1 

"

Much of the Activity Center area, except for the agriculrural land west of
White Clay Creek and north of Third Avenue, the agricultural land in the

southern portion of the Borough, and portions of the wooded slope in the

eastern portion of the Borough, are already developed. Resources within

the Activiry Area include the wooded slope in the eastern portion of the

Borough, scenic and historic Pennsylvania Avenue, a number of historic

resources, a scenic vista in the southern portion of the Borough, the Trout

Run stream corridor, and areas of the high yield aquit'er.

Previously, we identihed the stream corridors rvithin the Borough as

environmentally sensitive areas and indicated a goal oI the Borough rvill be

to protect the quantity anq quality oI surface and groundrvater. The

County plan is consistent rvith this rvith regard to tlie White Clay Creek

and Indian Run stream corridors, given the designation of Stream Valley

Greenways for White Clay Creek and Indian Run.

The Trout Run corridor, rvhich is also of concern to the Borough, has not

been designated Stream Valley Greentvay, most likely because the Trout

Run does not have a long length.

The wooded slope in the eastern portion of tlre Borough is also of concern

to rhe Borough. Protection of this arca has trot becn indicated in thc

County report, rvhich designatcs the area as Activity Area.

10



. The high yield aquifer, Cockeysville Marble, is also of concern to the

Borough. Portions of the aquifer are located in the White Clay Creek and

Indian Run stream corridors. The remaining portions of the aquifer are

designated Activity Area, Employment Center, and Development Reserve.

Penrsylvania Avenue and most of the historic resources within the

Borough are designated Activiry Area.

The scenic farmstead and areas of steep slope within the western portion of
" the Borough are designated Development Reserve, which indicates that

they are anticipated for evenrual development.

5. Sewage planning to provide adequate wastewater treatnent for the

municipality. This planning must be related to both the five and ten

year future planning periods and be based on grorvth impacts on

existing and proposed wastewater collection treatment facilities.

As noted earlier in this section, it rvill be necessary to expand the

Borough's wastewater treament facility to a capaciry of 0.418 mgd to

accommodate future growth rvithin the Borough and Ne"v Garden

Township. This Act 537 Plan addresses all relative sewage planning as

related to both the five and ten year future planning periods for the

respective municipalities.

t
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V," IDENTIFY ALTERNATTYES TO PROVIDE NEW OR IVIPROVED WASTE-

WATER DISPOSAL FACILITMS

The Borough of Avondale faces challenges regarding sewage disposal. The specific

issues include the followins:

1, The WWTP is rated for 0.300 mgd. Over the past five years the WWTP has seen

average monttrly and average annual flows greater than 0.300 mgd. This has

resulted in effluent violations of their NPDES permit for parameters to include

flow and Total Suspended Solids (TSS). Please note that the violations are based

on the mass limit. The effluenl goncentrations are typically within the permit

requirements.

2o Although the Borough is significantly built out, there is the potential for 16l new

connections. It is anticipated that 75% of possible connections rvill acnrally hook-

up. Based on these projections, it is estimated that I2l new connections will be

made in the Borough. Assuming 215 gpdlEDU, the additional calculated flow

from the new connections will be 33,275 gpd.

New Garden Township is anticipating an increase in florv discharged to the

Avondale WWTP, The projected increase is 45,000 gpd In addition, the

Borough of Avondale has been utilizing a portion of, Nerv Garden Torvnship's

capacity. This capacity will have to be returned to Nerv Garden Torvnship. The

returned capacity will be approximately 40,000 gpd.

The additional florv to the plant is calculated to be,

l2l Nerv Connections ; - 33,275 gpd

Florv from New Garden Torvnship * 45,000 gpd

Returned Capacity 19$99*pg,

'fhcrefbre, the WWTP rvill need capacity to treat:

{

t

11
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I 18,275 gpd



oExisting Flow

Additional Projected Flow

3,. Some of the treatment units limit the capacity of the plant. Included

Appendix 9 is a capacity report outlining the specific shortfalls of each piece

equipment. The report recommends modifrcations to specific trearnent units

increase the capaciry of the WWTP.

Please note that the calculatiors done in the "Capaciry Report" were done to verify

capabilities under existing conditions, The calculations done in this document are

for facilities required to handle furure conditions. In order to meet these

conditions, conservative numbers for loading values were used. These numbers

differ from those in the "Capacity Report".

4'u Included in Appendix l0 is a copy of the Toxics Reduction Evaluation. The

evaluation documented the presence of Diazinon in the influent of the WWTP.

Horvever, since the data was collected in 1993-1995, the influent characteristics

have changed. Over the last trvo years, Diazinon has not been detected in the

influent or the effluent of the facility. Modifrcations to the WWTP for the

purposes of handling Diazinon are not being considered at this time.

Action is required to resolve these iterns. Nerv rvastewater disposal methods appear to be

the most logical solution.

A'" Conventional Collection, Conveyance, Trcatrnent, and Discharge Altcrnatives

1. I'he potentia[ for regionaI wastervater treatnlent;,

The Avondale WWTP currently serves as the rcgional WWTP for the

Borough of Avondale and portions of Ncrv Garden Torvnship. This plan

nraintains the WWTP currcnt status as reqional wastewater facility. l'here

ln
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is no economic or operationai reason to create a new facility or alter any of
the existing relationships. ia'

The potential for extension of existing municipal or nonmunicipal sewage

facilities to areas in need of new or improved sewage facilities.

The Borough contains isolated "patches" of undeveloped land within its

borders that could eventually be developed within the constraints of the

existing Zorung and Subdivision and Land Development Ordinances.

Other undeveloped lands will remain in that condition due to restrictions

based on floodplain or steep slope proximity. Aside from these small

areas, the Borough is essentially: "built out", notwithstanding the

redevelopment of vacant properties within the various zoning districts.

The purpose of this plan is to increase the WWTP capaciry. This will

afford new connections for undeveloped and redeveloped properties, in

addition to providing a buffer against inflorv and infiltration in the furure.

In addition, the increased capaciry will allow Nerv Garden Township to

offer,service to those residents of Nerv Garden that need it,

The increased florv due to.the extensions in the Borough of Avondale and

New Garden Torvnship is estimated to be 118,275 gpd.

The potential for the continued use of existing ntunicipal sewage facilities

through one or more of the following:

Repair

The existing WWTP equipment is in satisfactory rvorking

condition, The problems facing the WWTP lie in the capacity o[

the individual units. The "Capacity Report" in Appendix 9 outlines

those units that need to be upgraded.

Upgracling

Ttre average tlorv seen at the WWTP is norv belorv 0.300 mgd..

3.

a.

b
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The past average flow was significantly higher. A large portion of
the hydraulic load at the plant was I/I. Appendix i 1 contains an I/I
report that illustrates the load due to I/I and recommends methods

to relieve the I/I. Over the last year the Borough has taken several

actions to reduce the I/I. Due to these actions the recent flows

have been reduced. In addition, New Garden Township has

removed approximately 77,000 gpd of flow from the Avondale

WWTP by sending it to another regional facility. The reduction of

I/I and the diversion of flow by New Garden has lowered the

average flow to below 0.300 mgd.

ll ' '

Even though the flows are now averaging below the permitted

capaciry of 0.300 mgd, several of the process units still need to be

upgraded. Based on current PA DEP standards ("Domestic

Wastewater Facilities Manual", DER #1357-8/91) the listed

process units (see Appendix 9) do not have the capaciry to treat

0.300 mgd or the projected flow of 0.418 mgd.

Process units at the WWTP rvill have to be upgraded. The

Capacity Report in Appendix 9 outlines thc limits of each unit.

The following is a list of those units that need to be upgraded:

Clarifiers

Aeration Tanks

Chlcrine Contact Tank

The capacity of all of the units rvas measured against PA DEP

requirements using peaking factors applied to the hydraulic and

organic loading. These peaking factors rvere created using

historical data from.the WWTP. These peaking factors rvill be

usccl in this planning document. For a full explanation of the

peaking factors see Appendix 9.

As shown in rhe "Capacity Report", there arc o[her process units

that do not meet the PaDEP requirentents. Horvever, this is based
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on a desktop evaluation and does not consider any operational data,

Many of the process units have performed beyond the criteria listed

in the PaDEP manual for sewage facilities design. These units

include:

Aerobic Digester

RAS Pumps

Raw Sewage Pumps

No upgrades are planned for these units for the following reasons:

Aerobic Digester - Although the digestion facilities do not meer the

PaDEP criteria, they are sufficient for the needs of the WWTP.

No sludge is completely stabilized on site. Sludge is stored in the

digesters, then hauled to a sludge handling facility. There is

sufficient storage at the WWTP to handle sludge generated from a

flow of 0.418 mgd.

This practice has been incorporated into the operations contract of
the WWTP. The current operations contract is in the second year

of a 10 year term. Therefore, no digestion capacity is needed at

the WWTP for at least the next eight (8) years.

RAS and Raw Servage Pumps - The RAS and raw sewage pumps

have demonstrated their ability to handle flow conditions well

beyond their design points. Before any large scale modifications

are done to the pumps, they will be tested. The tests performed

will include a florv and horsepower verification. This will enable

Avondale to determine if nerv punrps or impellers are required.

There is no operational or economic reason to modify the punrps at

this time.

In order to raise the WWTP capacity to an annual average of 0.418

mgd, the claritlers and the aeration tanks rvill need to be upgraded.

4
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+ i There are two alternatives to accomplish this. The following is a

description of each alternative.

ALTERNATIVES TO INCREASE CAPACITY

The aeration tanks, the clarifiers and the CCT have to be modified to increase the WWTP
capacity to 0.418 mgd. As shown in appendix 9, each one of these units is lacking capacity as

compared to PA DEP requirements. The following is a list of the most limiting parameter for
each unit based on the most relevant criteria.

TJNIT

Aeration Tanks

ClarihErs

CCT

AERATION TANKS

The following information was

PA DEP Rcquircnrent

fvlaintain hydraulic rclention time o[
l2 hours at Maximum Monthtv
Avcrage Florv

PA DEP Requirement

Maximum CBOD loading of 20 lbsr
per 1,000 cu, ft. ; '

Solids loading rate not to exceed 40
lbs./daylsfbased on Average FIow
Maintain a 30 minute retention time
at the Maximum Monthly Average
Flow

taken from Table 2 in Appendix 9:

Equivalent Annual Avcragc Florr

0.210 mgd

Equivalent Annual Avcrage Florv
Capacity
0.239 mgd

0.265 mgd

0,249 mgd

lleason(s) this critcria s'ir.s rrot
used to size nrodifications
lvlany extendcd aeration facilitics
mcct dischargc critcria rvith lcss

than a l2 hour hydraulic rctcntion
timc at Ma.'<inrunr Monthly Average
Florv. Thc current Avondalc
WWTP has mct organic (CBOD
and Amnronia) dischargc crircria
rvith lcss than a l2 hour hydraulic
rc(cntion timc. This crircria docs
not account for florv equalization.
Thc Avondalc WWTP has an

80,000 gallon cqualiz.ation tank lhat
allorvs it to tunction at hichcr florvs.

;

I

t

t

As previously stated these are the relevant criteria limiting the capacity of the WWTP. These
do not include some more limiting criteria as shown in appendix 9. The follorving list the
other criteria shown in appendix 9 and the reasons they were not used to size the necessary
modifications.
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CLARIFIERS

The following information was

PA DEP Requirement

Solids loading rate not to exceed 50
lbs./day/sf based on Peak Hourly
Flow

Surface overflow rate not to
exceed L,?00 gpd/sf based on
Peak Hourly Flow

CCT

The following information

PA DEP Requirement

Maintain a l5 minute retcntion

at Peak Hourlv Flow

taken from Table 2 in Appendix 9:

Equivalent Annual Average Florv

0.083 mgd

0.133 mgd

was taken from Table 2 in Appendix 9l

Equivalent Annual Averagc Florv

t imc 0. I 95 mgd

Reason(s) this criteria ryas not
used to size modifications

This criterion does not account for
the posirive affecrs attributable to
equalization. The Avondale WWTP
has an 80,000-gallon equalizarion
tank. This dampens the importance
oi Peak Hourly Flow.

This criterion does not account for
the positive affects artributable to
equalization. The Avondale WWTP
has an 80,00O-gallon equalizarion
tank. This dampens the importance
oi Peak Hourlv Flow.

Rcason(s) this critcriir \r'as not

used to sizc nrodific:rtions

This critcrion docs no( account for

lhc positivc affects artributablc to

cqualization. Thc Avondale WWTP

hrs an 80,000-gallon equalization

tank. This danrpcns the importancc

o[ Pcak Hourly Florv.

i
I
'j
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I\,IODIFICATION SIZING

To increase the capacity of the WWTP to 0.418 mgd modif rcations are needed. Specifically the

aeration tanks, clarifiers and CCT must be expanded. The follorving calculations size the

modiflcations:

AERATION T.ANK IVIODIFICATIONS

The aeration tanks at the Avondale WWTP are limited by the influent CBOD loading. As shorvn

previously, the PA DEP requireruents limit tlie maKimum CBOD loadirrg to 20 lbs. pcr 1,000 cu.

ft. of aeration tank. Assuming an influcnt CBOD conccntration of 220 ntg/l and an influent flow
of 0.4t8 mgd the CBOD loading to the aeration tanks is:

220 nrg/l * 0.418 rngd + 8.34 = 167 lbs CBOD/day

.,
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This would require an aeration volume of:

767 lbs CBOD/day + 20 lbs CBOD/day/ 1,000 iu. ft. : 38,350 cu. fr,.,

The existing aeration tanks have a volume of approxim ately 22,000 cu. fqr The net required
volume is:

38,350 cu. ft. -22,000 cu. ft. = 16,350 cu. ft.

This is the additional aeration volume needed to increase the WWTP capacity to 0.418 mgd,.

CLARIFIER MODIFICATIONS

The clarifiers at the Avondale WWTP are limited by a solids loading rate of 40 lbs/day/sf.

"Assuming a MLSS concentration of 3,500 mg/l the following calculations are used to size the
clarifier surface area requirement:

Influent Flow: 0.418 mgd

Return Sludge Flow: 0.418 mgd

MLSS Concentration: 3,500 mg/l

(0.418 mgd * 0.418 mgd) * 3,500 mg/l * 8.34 : 24,403lbs. per day

Surface Area Requirement

24,403Ibs. per day + 40 lbs/day/sf : 610 sf

The existing clarihers have a combined surface area o[ M2 s(n, Therefore, the net required

surface area is;

610 si - 442 sf : 168 sf

This is the required surface area needcd to increase the WWTP capacity to 0.418 mgd,

:11
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CHLORINE CONTACT TANKS

The CCT are limited by their volume. The
time at Maximum Monttrly Average Flow,
volume:

CCT must be able to provide 30 minutes retention
The following calculation illustrates the required

418,000gpd +1,440 min./day * 1.57 (Maximum Monthly Peaking Factor)* 30 min. : 13,672
ga1.

The existing CCT has a volume of 8,140 gallons. The net required CCT volume is:

L3,672 gal. - 8,140 gal. - 5,532 gallons

This is the required CCT volume needed to increase the WWTP capacity to 0.418 mgd.

CONVENTIONAL TREATMENT OPTIONS

There are two conventional treatment options to increase the capacity of the WWTP to 0.418
mgd.

The followine is a discussion on both alternatives.

ALTERNATM l-Addition of Above Ground Steel Package Plants

Under this alternative trvo (2) above ground steel package plant rvould be added to the

treatment process. The capacity of each plant would be 0.060 mgd, for a total increase of
0.120 mgd. The units specified for this alternative rvould be large enough to mcet and surpass
the requirements previously calculated.

The package plants would be installed with aeration tanks, clariflers, equalization tanks, CCTs
and all of the necessary piping and accessories. The units rvould be constructed of bolted steel
placed on a concre te foundation. The space requirement for each package plant is
approximately 50' x 24' x 12' high. For planning purposes DAVCO package plants have been
selected.

ALTERNATM 2-Addition of Above Ground Concrete Aeration Tanks rvith Circular
Clarifiers and an extension of the CCT

Under this alternative two (2) above ground concrete aeration tanks would be added to the

treatment process. Each aeration tanks rvould be equipped witlt t*,o (2) surface aerators to
tr:rnsfer oxygen. Each tanks would be 30' x 20' x 14 high.

80



This alternative would also add two 15 foot diameter circular clarifiers. Each clarifier would
be equipped with a sludge collector mechanism, bridging, RAS pumps and WAS pumps.
These clarifiers would be run in parallel.

In addition to the aeration tanks and the clarifiers the CCT would be expanded under this
alternative. The sides of the CCT would be extended approximately 4 feet. This would
increase the volume of the CCT to approximately 13,500 gallons.

Please note that under both alternatives residual chlorine equipment and controls would be

added to the CCT. This is being done to ensure that the residual chlorine concentrations meet
the discharge criteria.
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Reduction of hydraulic or organic loading to existing facilities;

The WWTP cunently has no problems handling the organic

loading from Avondale and New Garden. However, as mentioned

previously, the WWTP processes a significant amount of I/I.

Several steps have been undertaken to minim.ize the I/I. The

Borough contracted an I/I str.rdy which is included as part of this

planning document in Appendix 11. The study located the sources

of I/I and recommended actiors to take to remediate the I/I.

Based on the I/I srudy the Borough contracted repairs on the

collection system to seal it from I/I. The repairs were completed in

the spring and summer of 1998. These actions have shown a

significant decrease in the amount of I/I appearing at the WWTP,

In addition, the Borough has set up a program to repair more of the

collection system on an annual basis. They have budgeted capital

to do this, These general efforts should alleviate most oF the

problems at the WWTP due to I/I.

Improved operations and maintenance.

In 1996 the Borough rurned over the operations of the WWTP to

Miller Environmental Inc.. Miller Environmental is a professional

operations company. Since they have operated the plant,

operations, maintenance and effluent quality has signiticantly

improved.

Other applicable actions that ivill resolve or abate the identified

problems.

d.
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The major problems associated with the plant pertain to capaciry.

The actions listed previously are the most applicable actions that

rvill resolve this problem.

The use of individual servage disposal systems including individual residential

spray irrigation systems.

Spray irrigation is a two step process used to treat sewage. Wastewater is

collected and transported to a primary treatment system. The influent to the

system is processed to remove organic content and insert solids. In addition the

wastewater is disinfected prior to discharge. Typically the systems used for

primary treatment are identical" ,to those used in conventional wastewater

treatment.

After the sewage is treated, it is pumped to a spray network. The treated effiuent

is sprayed over a field or forested area for absorption into the soil. The effluent

receives additional treatment as it percolates through the soil and enters the

groundwater.

Two types of spray irrigation systems could be considered for use within the

Borough. One would be a comprehensive system that would spray all of the

Borough's treated sewage. The second would be small individual systems trat

rvould be built to service nervly developed land where feasible, rvhile existing

sewage flows would continue to be treated and discharged at the existing sewage

treatment facility. Within an urban area such as the Borough, it would be

extremely difficult to provide the necessary isolation distances to operate

individual spray irrigation systems. The use of such treatment systems would also

depend heavily upon the type of development that would occur on a vacant parcel,

as this would dictate the amount of land that could be reserved for spraying, in

addirion to the installation of the treatment facilities. Since ntost of the remaining

undeveloped land is zoned as residential, it is unlikely that any potential developer

would sacrifice saleable land ior use as a spray field. Horvevcr, the Borough may

consider such alternativcs fbr implenrcntation providing that issues such as safety;

operation and maintenance; and, reliability are properly addresscd by the land

cleveloper. There are no portions of the Borough that have been designated as

nrandatory spray irrigalion arcas within this plan.
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The remaining spray

Borough's effiuent.

reasoans:

irrigation alternative is to spray a portion, or all of the

This alternative is not being considered for the following

Land Requirements - Spray irrigation is a land intensive method of
disposing of sewage. Assuming a wastewater flow of 120,000 gpd (10

year projection based on new EDUs from Avondale and New Garden) and

an absorption rate of 1.0 inches/weelc/acre (rypical value used for the soils

types found in southern Chester county), the necessary land for disposal

would total 30 acres. There is no area in the Borough that could contain

all of the acreage required. This is especially pertinent when regional

sewage treatrnent facilities exist.

Cost - Spray irrigation systems have increased in number over the last

decade. Data has been collected on their cost of construction. The data

shows that they are more expensive than conventional systems with the

same capaciiy. General estimates show their construction cost in the order

oi $13 per gpd of capacity. Therefore for a 120,000 gpd system the

construction cost would be $1.6 million.

It is estimated that the land needed for the facility rvould total 35 acres

including absorption area and facilities area. Typical tair market value for

agricultural land in the area is approximately $9,000 per acre. The land

acquisition costs would be $315,000.

The estimated total cost for spray irrigation rvould be $1.9 million or

$15,80 per gpd. This does not include the cost to add a new collection

system or modify the existing, These prices are not consistent with the

cost oI about $10 per gpd to modify the existing facilitics.

L.
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3 Operations - Spray irrigation systems cannot apply treated effluent to

absorption areas over the entire year. Specifically during colder months,

when the ground freezes, alternative disposal methods are required. The

wastewater must then either be retained or sent to another facility for

disposal. If a retention tank is used, it must be large enough to hold

seyeral days or even weeks worth of sewage. A tank this large would

further increase the constnrction and land acquisition costs. If the sewage

is sent to another facility, operations cost would increase.

For these reasons spray irrigation is not considered a viable alternative.

The use of small flow sewage treatment facilities or package treatnent

facilities to serve individual homes or cluster of homes.

This alternative requires the construction of several small treatrnent plants to

service a flow of 0.120 mgd. It is estimated that two such facilities would need to

be constructed to service the Borough of Avondale and New Garden Township.

This alternative is not beins considered for the follorvine reasons:

Operations and lVlaintenance - These treatment facilities would require

constant operations and maintenance. The Borough currently does not

have the staff necessary to do this. There are no plans to increase the staff

to levels necessary to do this in the furure.

Land Use - This alternative would require the Borough to acquire multiple

lots to construct these facilities. This is not an efficient use of land

considering existing facilities exist. This is not compatiblc with the

regional planning for the area.

Existing Facilities - There are existing facilitics in the Borough tl)at can

service areas that need sewage disposal.

" C:,
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D. The use of community land disposal alternatives

This alternative is similar to the previous alternative. Treatrnent facilities are

constructed to service larger numbers of EDUs, The treated sewage is discharged

to either a larger drain field or larger sand mounds. This alternative would

require the construction of multiple units to accommodate the entire Township.

This Alternative is not being considered for the following reasons:

Operations and l{aintenance - These treatrnent facilities would require

constant operations and maintenance- The Borough currently does not

have the staff necessary to do this. There are no plans to increase the staff

to levels necessary to do this in the future.

i,t

Land Use - This alternative would require the Borough to acquire multiple

los to construct these facilities. This is not an efficient use of land

considering wastervater facilities exist. This is not compatible with the

regional planning for the area.

Existing Facilities - There are existing tacilities in the Borough that can

service areas that need sewage disposal,

For th'ese reasons this alternative is not being considered at this time,

L*

.,

1

86



;!:

E. The use of retaining tank alternatives on a temporary or permanent basis.

Retaining tanks are installed subsurface to hold sewage. On a regular interval

punper trucks empty the tanks. This alternative would require the Township to

install multiple tanks for large collection or single tanks to service individual

users. This alternative is nJt being considered for the following reasons:

1,. Operating Costs - It is estimated that Avondale and New Garden will
generate 120,000 gpd of wastewater. The typical . disposal and

trarsportation costs for septage and wastewater is $0.05 per gallon.' This

would calculate to be an operating cost of $6,000 per day or approximately

$2.2 million per year.

2. .Existing Facilities - There are existing facilities in the Borough thar can

service areas that need sewage disposal.

3, Management - This alternative would require the Borough to add staff to

manage proper disposal and insure the proper maintenance of the system.

The Borough does no[ have staff nor is it planning to increase staff, to

manage a retaining tank alternative.

F-,. Servage nranagement programs to assure thc future opcration and

nraintenance of existing and proposed sewage facilities.

The Borough of Avondale does not have an existing sewage management plan.

As noted earlier, there are only l0 homes within lhe Borough that are servcd by

on-lot systems.

The need for a joint municipal sewage management program for both Avondale

and New Garden is not required. With thc expansion of the WWTP thc Borough

of Avondale rvill be ncarly 100 percent sewered. Nerv Garden has an indcpendent

sewer ordinance. Both municipalities retain jurisdiction over their residents and

commercial interests. Both municipalities have no desire to share those

j urisd iccions.
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G. Nonstructural Comprehensive Planning Alternatives that can be undertalien

to assist in meeting existing and future sewage disposal needs including:

1. IVlodification of existing comprehensive plans.

The Borough of Avonoale completed its comprehensive plan in 1993. The

plan supports the Chester Counly Comprehensive Plan. Based on the

Avondale Comprehensive Plan land use designations and ordinances have

been modified, Specifically, the prime agriculnrral land in the Borotigh

has been reclassifred as residential-

Under the Chester aounrr.aorprehensive Plan the Borough is considered

a suburban area. The Chester County Comprehensive PIan directs these

areas to be revitalized. In order to comply with this revitalization directive

Avondale has changed the prime agricultural land designation to

residential. This change will allow for organized development rvithin the

borders of tlre Borough.

The Borough has recently made changes to their sewer ordinances. They

have changed those ordinances dealing rvitlr industrial rvastewater. These

changes limit the quaiity of the wastewater industry discharges to the

WWTP. Under the ordinance Industry must discharge wastervater rvith

the same characteristics of domestic servaqe.

This ordinance was created to deal rvith the Diazinon. Diazinon is a

pesticide used by local mushroom growers. As thc TRE (see

Appendix l0) shorvs, the WWTP has been challenged to meet effluent

requirenrents pertaining to Diazinon. Since the industrial wastewatcr

ordinance was crcated Diazinon has not becn scen in either tlte influent or

effluent in any appreciable quantity.

A nonaction :rltcrnittivc rvhich includcs discussiort of both short-tcrnt and

long-term irnpacts on:

,,

t

{

t:
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"d. Water Quatity/Public Health

The short{erm impact of the no-action alternative on water quality/public

health would be essentially the same as the cunent condition. ThaL is, no

new connections would be allowed to the sewage Eeatrnent plant.

The long-term impact would be that development within the Borough

would be stifled*
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3.

Growth potential (residential, commercial, industrial)

The Borough of Avondale is predominantly built-out, but there remains

properties for redevelopment. There remains a significant amount of
homes that require sewage services. Also, with the reclassification of
agricultural lands to residential, more growth can be expected. A no-

action alternative would limit this growth.

Community Economic conditions

It is important to the Eoropgh's economic condition to maintain a balance

of residential, commercial, and industrial development. The no-action

alternative could likely severely restrict such development.

Recreational Opportunities

I
t

l
4.

5.

on recreationalThere is no evident short-term or long-term impact

opporrunities by the no-action alternative.

Drinking rvater sources

6.

It is reasonable to assume that the continued use of the renraining on-lot

systems rwould negatively affect drinking rvater sources. Although the

majority of the Borough is serviced by public water, the source of this

rvater is local wells. On-lot systenrs may negatively affect this public

water systenl.

Other cnvironnrcntal conccrns

A no-action alternative rvill have little or no inrpact on othcr environmental

conccrns,
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W. EVALUATION OF ALTERNATTVES

A. Technically feasible alternatives identified in Section V of this checklist must

be evaluated for consistency with respect to the follorving:

1. Applicable plans developed and approved under Sections 4 and 5 of
the Clean Stream Larv or Section 208 of the Clean Water Act.

j

The Avondale Borough wastewater treatrnent facility is the designated

treatment facility for the identified service area within this Act 537 Plan

Study. The decision to upgrade and expand the faciliry to accommodate

additional growth within the service areas is consistent with the policy

objectives of the Chester County Planning Commission as identified in the

Chester Counry Comprehensive Plan. The proposed action also is ;

consistent with the Department's policy regarding the minimization of the

number of treament facilities which discharge effluent directly to surface

waters.

2. Municipal Wasteload Nlanagement Plans Developed Undcr PA Code,

Title 25, Chapter 94.

Chapter 94 of the Rules and Regulations for the PA Department of
Environmental Protection (DEP) concerns municipal wasteload

management. As stated in the second section o[ the Chapter, its purpose is

"..to require the owners and operators of sewage facilities to manage

wasteloads discharged to the sewerage facilities in order to accomplish the

following objectives: (l) prevent the occurrence of overload sewerage

facilities; (2) limit additional extensions and connections to an overloaded

sewer system or a sewer system tributary to an overloaded plant,"

The expansion o[ the wastewatcr treatntent facitity will bring the Borough

back into compliance with the Chapter 94 requirentents, as the expansion

rvill elirrrinate the hydraulic overload that ltas been experienced. The

expansion will also allorv ttte acceptance of current and futurc connectlons,

while nraintaining compliance rvith thc NPDES permit condition.s.
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4.

"3",. Plans Developed Under Title II of the Clean Water Act or Titles II and

VI of the Water Quality Act of 1987

There is no Title II Clean Water Act or Titles II or VI Water Qualiry Act

of 1987 plans that address Avondale Borough. the countywide 1970 plan

(see Section I.A.1.) indicates very generally that Avondale Borough should

be the regional treatment facility for its own sewage flows, as well as those

from the New Garden Township service area.

Comprehensive Plans Developed

Municipalities Planning Code.

Under the Pennsylvania

Act 24'7, the Pennsylvania Municipalities Planning Code, is the state

legislation which defines the, authoriry of most Pennsylvania municipalities

in the area of local planning and development regulation. The Planning

code specifically empowers municipalities to create, adopt, and implement

four different planning tools: the Comprehensive Plan; the Official Map;

the Subdivision and Land Development Ordinance; and the Zoning

Ordinance.

The Comprehensive Plan is.not, strictly speaking, an ordinance, Instead,

this document is a reference serving trvo functions. First, it is a collection

of data on the existing starus of land sues, facilities and services, the

transportation network, population, local economy, municipal finances,

and nanrral feanrres. Second, it is a policy statement by the Borough

expressing its goals in the areas of land development, facilities and

services, and the transportation network,

Avondalc Borough completed its tlrst Comprehensive Plan in 1993, and is

currently in the process of updating selected portions of the document.

Following is a brief summary of the goals and objectives of the

Comprehensive Plan as they rclate to fluture land use :

A major goal of the Future Land Use Plan is to preserve the environnrental

resources ot'thc Borough. 'l'o accontplish this, the corridors of tlte White

Clay Creek, Indian I{un, and 'lrout Run ltave been dcsignated streanl
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corridor protection. These areas should be ieft in open space in order to

preserve the water resources found in these conidors.

The major wooded area within the Borough has been designated Woodland

Protection-Low Coverage Clustered Residential, to permit only limited

development and clearance of the wooded area. This area is particularly

vulnerable because of the steep slopes. The other areas of identified steep

slopes within the Borough, found in the western portion of the Borough,

have been designated Steep Slope Protection-Low Coverage Clusrered

Residential. Only limited development and grading of these areas would

be permitted. In both the Woodland Protection and Steep Slope Protection

areas development which occurs should be clustered on the areas of least

slope to leave the remaining areas undeveloped.

The Borough is basically a resiOential community, and the Borough wishes

to maintain the character of the existing residential neighborhoods.

Generally consisting of single family detached areas at medium densiry,

developrnent within and adjoining these existing neighborhoods rvould also

be single family detached development at medium densities. There is

limited land available for residential expansion. A planned development

residential area has been designated in the southeast corner of the Borough

rvhere a mixture of single family, two family, and multiple family

development could occur.

Pennsylvania Avenue is a very scenic corridor because of the trees lining

the road and the attractive properties, -eenerally singlc family residential in

appearance, along the road. The appearance oI Pennsylvania Avenue rvill

be encouraged by encouraging single famity residential use except south of

2nd Avenue, rvherc conversion to corlmcrcial use rvould be permitted

provided the appearance of the structurc.s were not signifrcantly altered.

Such commercinl devetopnrent would fit in rvith the existing neighborhood

oriented comnrercial dcvelopment rvlrich is tbund along Pennsylvania

Avenue and West State Strect in the center ot-torvn.

Potential tbr additionll commercial dcvelopntent in lhc center of tolvn is

limited because of the lack oi vacant land, circulation conditions such as

93
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'i s narrow streets, and difficulties in providing for off-street parking.

It is expected that in the future most new commercial development will
occur along Old Baltimore Pike, where larger parcels will be available and

sufficient off-street parking could be provided,

Expansion of existing industrial areas is limited by surrounding land use

and the presence of stream corridors. Provision.has been made for office

development, limited industrial uses, and planned commercial uses in the

southern portion of the Borough between Ellicon Avenue and Route 41.

Given the corridor problems of Route 41, it rvill be necessary that any

future development which would occur along Route 4l have limited and

planned access to the road.

Another pertinent aspect of comprehensive ptanning within the Borough

can be found in the Chester County Planning Commission policy element,

"Landscapes ". Follorving are relative goals and objectives form this

document that support the expansion of the Avondale wastewater treatrnent

facility, and in rurn, the revitalization of the Borough.
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1.1.9

1.2.2

r.2.r

6.r.2

Description

Maintain and upgrade existing sewer and water

facilities to address problems, and support revi-

talization and development activities

Protect and restore urban historic and natural

resources

Direct additional development to areas with infra-

structure capacity

Encourage infill development among existing

developments based on infrastructure capacity and

env iron-mental constraints

Maintain or expand existing sewer and water facili-

ties to support development in urban and suburban

landscapes

Restrict the extension of server and water facilities

in rural and narural landscapes

6. r.3

These policy elements are consistent rvith the Borough's objective to

expand its rvastervater treatment facility to allorv additional development on

appropriate parcels of land rvithin its borders. The Chester county

Planning Commission also encourages the land application of treated

wastewater whenever feasible, but lack of available land and cost make

this option prohibitive.

It should be noted that these policy elements arc also supported by tlte

Borough's zoning and subdivision/land development ordinances.
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It is also important to ensure that the proposed development within New

Garden Township that will generate flows to the treatment plant are

consistent with these policies. The northeastern portion of the Borough is

bordered by land in New Garden Township zoned R-1 Residential. The

basic permined uses are single family detached dwellings on one acre lots

and agriculrure. In the vicinity of Old Baltimore Pike, land within New

Garden Towrship is zoned H/C Highway Commercial, where offices,

retail stores, banks and shopping centers are permined by right and

restaurants, hotels and motels and recreational uses by special exception.

Land south of the railroad tracks to Route 41 is zoned R-l Residential.

Land from Route 41 to Ellicott Avenue is zoned CII-2, Commercial/Indus-

trial Limited. Research and laboratory uses, offices, assembly, fabrication

and manufacruring uses, warehousing, and non retail commercial activities

are permitted. Therefore, the development of these areas is consistent with

the regional planning vision for the area.

Antidegradation requirements as contained in PA Code, Title 25,

Chapter 93, 95, and lOfrr

The protection of Pennsylvania's surface waters is regulated through the

antidegradation requirements, as contained in Pennsylvania Code Title 25,

Chapters 93,95, and 102. These rvill be complied rvith through proper

permitting and approvals. An amended or nerv NPDES permit will likely

be required to implement the expansion at the Avondale lacility, and the

permitting process rvill act as a check on water quality standards (Chapters

93 and 95). There is no anticipated change in the location of the discharge

point tbr the facility. The existing discharge point for thc Avondale

facility is to Indian Run, rvhich is a tributary to White Clay Creek. It is

classified for protection of, cold rvater fishes and standard rvater uses under

Chapter 93. Expansion ofl"the Avondalc iacility rvill nraintain consistcncy

with thesc designatcd uses.

Construction of the addition to the treatnreltt facilities rvill have a

temporary inrpact at the flacility site, A soil erosion ancl sedimentation

control plan rvill be submitted to the Chester County Conscrvation District

a

I
,

:
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' ih accordance with Chaoter 102,,

6. State Water Plans Developed Under The Water Resources Planning

Act.

The State Water Plan was developed by the Department of Environmental

Protection to be a comprehersive management tool for guiding the

conservation, development, and administration of water resources and the

Iands which affect those resources. The Plan is made up of nineteen

subbasin reports covering the entire state. Avondale Borough lies

completely within Subbasin 3: Lower Delaware River. The summary

introduction of the Subbasin report includes a statement which, although in

reference to the subbasin as a whole, is also true of Avondale Boroush.

" Subbasin 3 . , water resources have played an important part in its

development, and continued prosperity rvill depend upon horv well the

region can harmonize its needs rvith the water resources available. The

basin originally became a.center of population, lrade, and manufacruring

because water was available for consumption, transportation, and porver.

The basin's water resources are currently heavil,v used and several area

sources are developed to their maximum linrits. Therefore, conservation

must be an integral part of any solution to the furure rvater needs of the

subbasin.'

7" Pennsylvania Prirne Agricultural Land Policy Containcd In Title 4 of

the Pennsylvania Code, Chapter 7, Subchapter W.

This land policy orders and directs the prevention of the irreversible

conversion of prime agricultural land to uses that resulr in its loss as an

environmental or essential food production resourcc. The land policy

specifles thc detlnition of prime agricultural land as "prime", "unique", or

'of state or local importance".

As previousty noted, ntuch of rvhat is norv developcd land within the

Borough r,vould be considered printe agriculnrral land. IJowever, becausc

oI the Borough's dcsignation as an urban centcr, rer:taining tannland has



8.

been zoned mainly for residential use through development reserve. It is
logical, and corsistent with the goals of the Chester Counry Planning

Commission to encourage development adjacent to existing urban areas to

mitigate sprawl. Therefore, remaining areas of prime agriculrural soils

will not be considered as a resource to be protected because of the limited

developable land outside of the stream corridors, the availability of public

sewer and water, and the Borough's existing nucleus of community

facilities and existing development.

Countyrvide Storrn Water Plans Approved By the Department Under

the Storm Water Management Act.

The Storm Water Management Act requires each county in Pennsylvania

to prepare and adopt a storrr water management plan for each watershed in

the County. These plans piust assess projected land development patterns

in the watershed and the potential impact of that development upon the

quantity, velociry, and quality of runoff. Projected development in the

flood hazard areas must also be analyzed. This plan must be considered

during the development of sewage trea[ment facility plans, for the ability

to provide sewerage will have an effect upon the development potential of

a given area. The Borough's zoning ordinance and its subdivision and

land development ordinance rvould generally support the goals o[ such a

plan, but at the present time, Chester County does not have an adopted

plan in placc.

Wetland Protcction Under PA Code, Title 25, Chapter 105.

Wetlands are described as areas that are inundated or safurated by surface

or groundwater at a ticquency and duralion suftlcient to support, and that

under norntal circunrstances, do suPport a prevalence of vegetation

typically adapted for life in saturated soil conditions, including swamps,

marshcs, and bogs. In addition to thc prevalence of hydric flora, the

presencc of hydric soils and evidence oi hydrology at the surface (i.e., rvet

or spongy conditions) are additional criteria considered for wetland

designation. Wetlands include, but arc no! necessarily limited to, switmps,

marshes, and bogs. Wetland preservation has been identitred as a way to

9.

98



10.

provide for nafural flood control, flow stabilization of streams and rivers,

improved water qualif, anC aquifer recharge.

Wetland types are defined according to the ecological system which they

support. Five broad categories has been established: marine (ocean

system), riverine (river system), lacautrine (lake system), palustrine

(marsh system), and esruarine (esruary system - dependent upon the

variations in salinity which characterize the waters at the limen of fresh-

and salt-water).

The wetlands within the Borough are protected from development tfuough

the zoning and land devqlopment ordinances. Within the site of the

existing sewage treatment faciliry, there are no identified wetlands that

would prohibit the expansion of the facility.

'' 
""!:.:

Protection of Rare, Endangered, or Threatened Plant and Animal

Species as Identified by the PA Natural Diversitl'Index (PND[)

In recent years, there have been both state and federal larvs and regulations

implemented to protect the habitat of rare, cndangered, and threatened

species. These laws and regulations require municipalities to assess the

impact of a proposed selage facilities planning alternative may have on a

protected species. The Department of Conservation and Narural

Resources, Bureau of Forestry, maintains the "Pennsylvania Narural

Diversity Inventory" GNDI). This database contains site specific

information about the Coqpmonrvealth's rare, endangered, or threatened

species, Municipalities or their consultants may access this system when

evaluating various sites for sewage f,acilities.

A request for a PNDI search rvas filed, and a response receivcd (refcr to

Appendix l5). The response indicated that PNDI has no record of

occurrences of rare, tltreatened, or endangered species within the area and,

theretbre, does not anticipale any inrpact on such species.

Ilistorical and Archeologiczrl Rcsourcc Protcction undcr I'.C.S. 'fitlc

37, Scction 507, relating .to coopcration bt' Public Officills tvith thc

11.
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Pennsylvania Historical and i\{useunr Commission.

This 1,978 Act requires municipalities to cooperare fully with the

Pennsylvania Historical and Museum Commission in the preservation,

protection, and investigation- of archaeological resources. Municipalities

are required to notify the'Commission when a specific site is under

consideration and request the Commission to render a determination of the

impact on archaeological or historical resources that could occur if the

sewage facilities are constructed on ttrat site,

Provide for the Resolution of.,Any Inconsistencies in Any of the Points

Identihed in Section VI.A. of this checldist.

There are no inconsistencies in any of the points identified in Section VI.A.

.iL,

Evaluate alternatives identilied in Section V of this checklist with respect to

applicable water quality standards, effluent limitations, or other technical,

legisfative, or legal requirements @eference - Title 25, $7l.2l.a.S.iii).

All of the alternatives selected in Section V discharge sewage to an existing

facility. This facility discharges treated wastewater under an NPDES permit. All

of the alternatives were selected to meet the current NPDES permit requirements.

Provide cost estinrates using present rvorth analysis for construction,

financing, on-going administration, operation and nraintenance and user fees

lbr alternativcs identified in Section V of this checklist. Estinrates shall be

limited to areas identitied in the plan as needing inrproved se\vage facilitics

rvithin five (5) years fronr the datc of tlris of plan subnrission.

I
tt
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.Section V reviewed several alternatives to provide enhanced sewage facilities in

the Borough of Avondale. Each alternative outlined one or two methods of
increasing the capacity of each process unit. These alternatives form the basis of
two options to increase the capaciry of the WWTP. Option One increases the

capacity of the WWTP by adding two 0.050 mgd above-ground steel package

plants. Option two increases the capacity of the WWTP by adding the following:

two (2) above-ground concrete aeration tanks

two (2) circular clarifiers

and extending the existing CCT

The reasoru that these alternatives were selected are detailed in Section V.

Tables I and 2estimate the construction costs for each alternative. The drawings

in Appendices 13 and 14 show .the layout of each option. Each estimate was

completed using current construction cost information and prices supplied by

vendors. These estimates are preliminary. Their accuracy is f27 percent. The

accuracy of these estimates can only be improved through detailed engineering.

Detailed engineering will not be completed until this plan is adopted. The

estimated project and construction costs for Option I were approximarely $1.01

million. The estimated project and construction costs for Option 2 were

approximately $1. l4 million.

Table 5 shows the present worth analysis. The present worth analysis was done to

compare both options on an economic basis. To complete the present worth

analysis operating costs for both options had to be calculated (see Tables 3 and 4).

These calculations rvere done based on power usage, sludge disposal, and

maintenance. No costs rvere applied to personnel. The Borough currently has an

operations contract rvith Miller Environmental Inc. Pricing for operations will be

done after this plan is executed.
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-The present worth calculation was done using 5 and lO-year terms. The interest

rate used was 8 percent. The l0 year present worth for Option I is approximately

$L42 million, The l0 year present worth for Option 2 is $t.47 million (see Table

s).

From the two options,

following reasons:

10. Plan's Objectives - Option 2 meets the plan's objectives. This option

provides additional capacity at the WWTP and therefore sewage to the

areas that need sewage facilities. This option provides for growth and

protects land resources by doing so.

2, Meets Regional and Comprehensive Planning Objectives - This

alternative meets the objectives set down in previous planning. One of the

main objectives of the County Comprehensive PIan is to revitalize urban

areas. This option allows for growth in the Borough. Der,'elopment on the

remaining land in the Borough is a form of revitalization and therefore

compatible with the County Comprehensive Plan.

The County Comprehensive Plan and tlte Avondale Comprehensive plan

set down goals for orderly and managed grorvth in the area. Option I

allorvs for orderly and rnanaged grorvth in the area.

Management - This o1l,,on relies heavily on existing facilities and

institutions. By doing so little to no modifications are needed to existing

relationships, billing structure or operatins agreements. This Option is

readily instituted and managed.

4, Econonrics .- Although Option 2 was shorvn to have a lorver present rvorth

for 5 and l0 years, it is ditficult to rcly on these numbers. Both

alternatives are roughly the same. Considering the level of engineering

detail that is still nceded, these nunrbers are conccptual and order-ot'-

magnitude. Without lurther engineering, no greater accuracy can be

Option 2 was selected. Option 2 was selected for the

,'

,

i!

I
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i { expected, Therefore for the purposes of this planning document, these

numbers are considered equal.

5. Operations and Maint.rr*." - Option 2 is a more desirable system

based on operations and maintenance. Option One includes steel tanks.

Option Two includes concrete tanks, Concrete unks typically have a

longer life span and do not require regular painting.

Option 2 uses surface aeration. Option I uses diffused air. Diffusers

require yearly cleaning and replacement of some of the diffusers. In

addition, if the steel tanks need to be cleaned there is no way of puning

heavy equipment (Bobcat) into the tank without crushing the diffusers,

This means that all cleaning would be done using a bucket and a shovel.

Surface aerators have no diffusers and can be cleaned much easier.

Option 2 uses circular clarifiers. Option I uses rectangular clarifiers.

Circular clarifiers have a better performance record, especially during

periods of high flows.

For all of these reasons, Option 2 is the recontmended and selected

alternative.

E, Provide an analysis of the funding methods availablc to finance each of the

proposcd alternatives evaluated in Scction V of this checklist. AIso provide

documentation to demonstrate ivhich alternative and financing scheme

conrbination is the nrost cost-effective; and a contingency financial plan to bc

used if the preferred method of financing cannot be inrplcnrented. The

funding analysis shall be limited to areas identificd in the plan as needing

inrproved selvage facilities uithin five years fronr the date of the plan

submission.

Ultimately, the cost to the users oIthe project is deternrined both by operating and

nraintenance costs and by the methods in which the project costs are flnanced.

Wastervater projects are traditionally funded by sortre combination of "Local

Share" funds, federal/state grant programs, and "Long-term Financing".

4
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1 Sources of "Local Share Funds"

"Local share funds" refers ,to funds that generally come from within the

municipality, as opposed to funds that come from a govemmental

program, or from a public bond issue. Sources for local funds are varied,

and a combination of one or more may be used, depending on the specifics

of the project. A general description of "local share" sources is presented

below.

Connection Fee: Fee based on the cost of ttre lateral from the main sewer

to the property line.

Tapping Fee: Fee based-on the capacity of the system being used. A
separate fee may be used for collection systems and treatment systems.

Municipal Contributiort: Funds contributed to a project by the local

municipaliry and/or the municipal authority.

Developer Contribution: Funds contributed to a project by a private land

developer(s), for construction of the facilities, rvhich initially benefit his

land development.

Assessments: Fees charged to a property owner based on the footage of
sewer facilities that adjoin his/her property.

Governmental Proerams

Several state and federal programs are sontetimes applicable to fund alI br

a portion of servage facilities projects. Progranr applicability depends on

qualifying criteria, project cost, progrilnt resources, and competition.

Brief descriptions of applicablc governnrentnl programs are presentcd

bclow.
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PENNVEST: The Pennsylvania Infrastructure Investmenr Authority

operates a revolving loan program for funding of sewage facilities. The

PENNVEST program obuins funds from capital budget appropriations,

borrowed funds @ENNVEST bond issue), and federal funding. Twenry

year loans are offered at subsidized interest rates which are determined by

the unemployment rate in the county in which the sewage project is

located. Very limited grants are available for special situations, to reduce

user fees to an affordable rate. Applicants compete on a statewide basis

based on a ranking system of six or more criteria. The program is

competitive, and funding is limited. Design and permining of the

proposed facilities is normally required before an application can be

submitted.

Department of Community and Economic Development (DCED): The

Small Communities Program is administered through DCED to provide

financial assistance through the Federal Community Development Block

Grant Program (CDBG), Eligibility is limited to nonentitlement, urban

counties, with lorv-rnoderate income levels. Funds are competitive. In

Chester County, recent practice has been to allocate up to $100,000 per

project per year, plus up to an additional S10,000 ii a sewerage project is

involved.

Departrnent of Conrnrercc: The Department of Commerce administers

several programs that may be applied to funding of servage facilities.

' Community Facilities Program: This progranr may provide grants

to municipalities with populations of less than 12,000, and sewage

project costs of $2 nrillion or less. Grnnts are limited to $50,000

or 50 percent of, the total project cost, rvhichever is less.

Business Infrastructure Developrncnt Program (BID): This

program off'ers grants and loans to ntunicipzrlities in an attempt to

encourage private industrial invcstntent. Thc maxirnunt loan or

grant is $1.5 million, or 10 pe rcent oi thc annuitl progranl
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appropriation, whichever is less. Interest rates vary between 3 and

9 percent based on the area's unemployment.

Site Development Grant Program: Grant funds are offered by this

program to sponsor the development of industrial sites. Sewage

facilities which are part of the industrial sites are eligible for

funding. Grants are limited to $50,000.

Economic Development Partnership Fund: The goal of this

program is to provide loans and grants for the prevention of blight

in distressed areas. Interest rates vary between 3 and 9 percent,

depending on the unemployment rate on the area. Business must

hire one full+ime employee for every $15,000 borrowed.

Industrial Communities Site Program: The goal of this program is

to bring blighted industrial land into productive'use, and create

competitive industrial sites. Grants are limited to $1.5 million, or

50 percent of the total project cost, rvhichever is less.

Commercial Sources

Generally, there have typically been trvo types of contmercial hnancing for

sewerage projects. These are general obligation bonds and revenue bonds.

i

Ĵ.
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General obligation (GO) bonds are issued by a municipaliry and are a 
'.

direct debt, or obligation of the municipaliry. In this case the municipaliry

would be Borough of Avondale. Until 1972, there were strict limits on . i

how much money could be bonorved by a municipality through GO 
i

bonds, and they were rarely used to finance projects such as sewer systems

since, typically, only a portion of a municipality, especially a township, 
'

would benefit from the project. In 1972, the Local Government Unit Debt

Act allowed municipalities to finance additional (beyond their normal " i

limits) if the project was financially self-liquidating; that is, the project , 
I

produced enough revenue to pay the principal and interest of the associated i

bonds. Even with this abiliry, many municipalities have retained, or

created new authorities, to finance or to finance and operate water and/or

sewer systems.

Municipal authorities, and some municipalities, typically firnnce projects

with revenue bonds. As noled above, the source of revenue for a project

is "self-financing" from the uses of the project.

A revenue bond issue. This has been the traditional mettrod for long-term

financing of municipal servage in Pennsylvania. It provides long-term

fixed rates, rvith a 20 to 25 year term. A bond underrvriter, financial

advisors, and bond counsel are required to implement a revenue bond

issue.

A variation of an authority revenue bond issue is to borrow from a

"Bond Pool'. These,are funds that are available from bonds issued

by other authorities in the state, rvitlt proceeds available to re-lend

to qualified borrowers. Fixed and variable rates ate available,

short-term and long-ternt borrorving may be considered. Financial

advisors and bond counsel are required.

An additional potential tunding source that has enjoyed success in recent

year is thc "Tax Exenrpt Bank Loan. Local tlnancill institutions; i.e.,

banks, nray be interestcd in providing loans for project development,
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interim financing, or long-term financing. Fixed interest rates may be

limited to some short-term period; e.g., less than tfuee years, or may be

applicable to the life of the" project. Financial advisors, including bond

counsel, are required

Legislation and policies of both the federal and Pennsylvania goverrrments

with respect to financing for sewerage projects have been subject to on-

going changes and realignment of organization, The net effect of these

changes has been to shift a higher percentage of costs to the users, even

though there is a continuing public demand for pollution abatement.

As a result, participation in the governmental programs is somewhat

questionable. Application, qualification, and adequate funding must be

available for a municipality to plan a project with confidence, using one of
the governmental funding programs. Debt service for a 20 to 25 year

revenue bond issue is cunently generally competitive with the debt service

offlered under the PENNVEST program.

For planning purposes, use of the revenue bond issue financing metlrod

typically produces a conservative estimate of user costs. Furure grant

awards or loans from any of the above governrnental programs, rvould

reduce user costs, making the proposed project even more attractive.

Therefore, at this stage in the planning project, the Revenue Bond issue

method of financing will be applied to the project costs. Market interest

rates are at record low level.s, and the Revenue Bond issue nrethod is

read ily imolementable.

NOTE: Although Revenue Bonds are thc basis for user costs in this

report, the initial project financing plan lvill be to first consider

PENNVEST financing and then Revcnue Bonds.
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4. Other Sources - Operating Funds

Since 1938, the Commonwealth has provided annual operating subsidies,

amounting to two percent of most local projec! costs, for sewerage

construction. Sewage treatment plants are eligible for this annual subsidy,

as well as major interceptors, pumping stations and force mains under

ceruin conditions. Although the annual subsidy is provided through state

legislation, there are regular attempts to reduce or eliminate ttris subsidy.

The two percent subsidy is applicable only to the local share (e.g.,

principal amount of a bond issue) of eligible costs. Any costs financed by

federal or state funds are not_eligible for this subsidy. The key point here

being that any project, or portion thereof, financed by Pennvest is not

eligible for the two percent subsidy.

Analyze the need for immediate or phased implemcntation of each alternative

proposed in Section V of this document.

The WWTP has had a history of exceeding the effluent criteria over the last 5

years. Increased hydraulic loading due to I/l has caused a majority of these

exceedances", Although several steps have been taken to eliminate the I/1, the

average hydraulic load still remains close to 0.300 mgd. The WWTP needs to be

upgraded rvith respect to capacity.

The current bond and loan market is seeing the lowest rates in nearly 30 years. If
money is going to be borrowed, it rvould appear that norv is the time to do it.

Construction projects work on an economy of scale. The unit prices fbr large

projects are typically lower than those of snraller projects. II construction at the

WWTP is going to be undertaken, it is bctter to contplete it all at one tintc.

Iror these retsons a phascd approach is no( rccomnrcndcd fbr thc upgrnde of the

WWTP.
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.. G', Evaluate administrative organizations and Iegal authority necessary for Plan

implementation.

it" The Borough of Avondale has an existing Borough Council and an Aufiority.

These institutions have administered the needs of the WWTP, negotiated

agreements with other municipalities, borrowed money for projects and

maintained the billing for sewer services provided. This will not change wjth the t'

implementation of this Plan. They have the legal Authority to perform these d

tasks.
*r'

o i.

ll'
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VII. INSTITUTIONALEVALUATION

Provide an analysis of all existing wastewater treatment authorities, their past

actions, and present performance including:

The daily operation and maintenance of the Avondale Borough wastewater

treatrnent faciliry, as well as the wastewater collection system, is currently the

responsibility of Avondale Borough Council. In 1966, Borough council formed

an Authority for the purpose of financing and constructing a sewage collection

system and wastewater treatment facility to serve the Borough, as well as a

portion of New Garden Township. The relationship between the Council and the

Authoriry is a "lease back", by which the Authority owns and leases the sewer

system to the Borough. In 1997,,1he Borough placed ttre Authorify on "inactive"

status, with the reservation to activate it when necessary. The responses in this

section are directed to both Avondale Borough Council and the Authoriry and

their ability to implement the proposed project, as ic is unknown whether the

Authority would be utilized.

1. Financial and Debt Status

The Borough currently has no debt and, therefore, no debt service. The

Borough is the guaiantor of a loan to the Server Authority for

improvements to the treatment facility that rvere undertaken in 1993. That

contingent obligation was $400,0O0, and is classitled as lease rental debt.

The current debt service for this obligation is 560,736 per year until 2003.

A,
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t2. Available staff and administrative resources.

Staffing for Avondale Borough presently consists of a part-time secretary,

a part-time treasurer, and one part-time employee in the streets

department. The water and sewer systems are operated on a full-time

basis by a private contractor, Ivliller Environmental, Inc. The Borough

recently signed a lO-year contract with Miller Environmental Inc. for
continuation of these services. Their duties include daily operation and

maintenance of facilities; recordkeeping and reporting; and provision of
recommendations for improvements as needed.

3. Existing legal authority to: :

::r,-.il

ft

Implement rvastewater planning recommendations.

Implement systemwide operation and maintenance activities.

Set user fees and take purchasing actiors.

Take enforcenrent actions against adopted ordinancc violators.

Negotiate agreenrents rvith other parties.

Raise capital for construction and operation and nraintenance

of facilities.

The legal authority to implement and provide the above requirements is

vested rvith Avondale Borough and the Avondale Borough Authority

through the following ordinanccs, agreentetrts, and acts:

4"

b.

c.

d.

er
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..:i D The Authority is organized under the provisions of the

Pennsylvania Municipalities Authority Act of 1945 (see Ordinance

Chapter). The act provides for the incorporation as bodies .

corporate and politic of "Authorities" for municipalities, counties,

and townships; prescribes the rights, powers, and duties of such 
1

Authorities; authorizes such Authorities to acquire, construct, : '

improve, mainlain, and operate projects, and to borrorv money and 
? .

issue bonds therefor; provides for the payment of such bonds and ' 
'

prescribestherightsoftlrehoIdersthereof;conferstherightof
eminent domain on such Authorities; authorizes such Authorities to ;

enter into contracts with and to accept grants from the Federal
)

Government or any agency thereof; confers exclusive jurisdiction

. on certain court overrates; provides for health center projects; and

provides for Ore financing of projects through loans by the :

Authorities.

ii) Avondale Borough has the ability to implement wastewater

plannipg recommendations under the provisions of the

Pennsylvania Servage Facilities Act (Act 537) enacted by the

Pennsylvania Legislature in I966.

81 Provide an analysis and description of thc various institutional alternatives

necessary to inrplerncnt thc proposed technic:rl altcrrtntives, including:

l. Need for nerv authorities,

The Avondale Borough Authority is incorporated pursuant to an Ordinance

of Avondale Borough, and is existing under and approved by virtue o[ the

Pennsylvania lvlunicipalities Authorities Act of 19J5, approved May 2,

1945, P.L. 382, as ame nded and supplententcd.

Neithcr the Borough not Nerv Grrdcrt Torvrtship has discusscd the

fbrnration of a joint rttunicipal authority tbr this project. Tlte Borough

Authority has a 30-year history oI successlirlly managing thc operation of

i

I
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its sewage collection and tvastewater treatment systems. Moreover, the

1968 Agreement between the two municipalities defines procedures for
cost-sharing on capital projects, and it is anticipated that these procedures

will be used to implement the proposed project to expand the capacity of
the wastewater treatment facilities, The success of this arrangement is

illustrated by the construction of the original collection and treatrnent

facilities, as well as the most recent upgrade project in 1993 which

involved the installation of a flow equalization tank.

Functions of existing and proposed organizations (sewer authorities,

etc.)

The Avondale Borough -Authoriry owns and maintairx the sewage

collection system and the wastewater treatment faciliry.

,1

The Municipal Authorities Act of 1945 prescribes the rights, powers, and

duties of such Autlrorities heretofore or hereafter incorporated; authorizing

such Authorities to acquire, construct, improve, maintain and operate

projects, and to bonorv money and issue bonds, and prescribing the rights

of the holders thereof; conferring the right of eminent domain on such

Authorities; authorizing such Authorities to enter into contracts with and to

accept grants from tire Federal Governnrent or any agency tlereof;

conferring exclusive jurisdiction on certain courts overrates; providing for

health center projects; and providing for financing of projects through

loans by the Authorities.

Cost of administration, inrplerrtentability, and tlrc capability o[ thc

authority to rcact to futtrre treeds.

The cost of providing administration to the proposed altcrnative rvill be

reflected within the Borough's proposed budget. No nerv institutional

requirenrents are necessary to intplement thc proposed alternativc in regard

to cost of administration. The capability oI the Authority to rcact to l'uturc

needs is provided by the lvlunicipalities Authorities Act oi 1945.

t

I

,1
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Avondale Borough and Avondale Borough Authoriry have long,

successful, established histories and have all the instirutional requirements

in place to be able to react.to furure needs.

Describe all necessary administrative and legal activities to be completed and

adopted to ensure the implementation of the recommended alternative,

including:

1. Incorporation of authorities or agencies.

None is required,,

2. Development of all required ordinances, regulatioru, standards, and

intermunicipal agreements.

Ordinances and Resolulion$:

Both Avondale Borough and New Garden Tolnship already have existing

ordinances and resolutions in place that cover: setting rates and charges

for the sewer system: providing for collection and placing of liens;

regulating the discharge of sanitary sewage and industrial rvastes; and

requirements for connections to the server syslem.

;3 f,

Standards:

Both municipalities have long ago adopted srandard speciFrcations relating

to the construction of installation of sewage collection systenrs. These

standards are consistent with those prescribed in the Department's

Domestic Wastervater Facilities Manuel

Intermu nicipal Agreeme nts'.:

As noted earlier, operation ot'the sewagc trcatnlent facility is governecl by

)
I
!:

C,

?
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.ii the 1968 Agreement between Avondale Borough and New Garden i

Township.

3. Description of activities to provide rights-of-lvay, easements, and land

transfersr

The expansion of the sewage treatment facilities will not require the

acquisition of rights-of-way, easements, or land transfers. The treatrnent

facilily is surrounded by Borough-owned property, so expanding beyond

the current footprint will not be a problem.

Individual developers '.vill be required to obtain necessary easements and

rights-of-way as needed for furure extensions to the sewage collection

system. The Borough would not accept dedication of any sewer line

without documentation of required easements.

4. Adoption of other municipal sewage facilities plars.

I

New Garden Township has passed a resolution adopting the Borough's Act

537 Plan as it relates to the expansion of the wastewater treatment facility

to a capacity of 0.418 mgd.

5. Any other legal docunrents.

):,,, 
-.

None required.. :

6. Datcs or tirnc franres for ltems I to 5 above on the projcct's

inrplenrcntation schedule.

See implementation schedule in Schcdulc A at thc beginning of this

documenL
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D., , Identify the chosen institutional alternative for irnplementing the chosen

rvastervater disposal alternative. Provide justification for choosing the specific

alternative 
:

The chosen institutional alternative for implementing the selected wastewater

treatrnent alternative is to maintain the existing institutional arrangements in place. ''

As previously stated, the Borough has organized an Authority under the i ,

provisions of the Perursylvania Municipalities Authority Act of 1945. The " ,

Authority presently owns and maintains the wastewater collection and treatrnent i

facilities and will do likervise in the future. The Borough and Authority have

enacted ordinances to require connections, to set rates, and to accommodate other

necessary administrative functions for the sewer system. The existing instirutional

arrangements have been functioning for many years with respect to the sewer

system and are capable of implementing the chosen sewage alternative.

Furthermore, the Borough and the Authority currently have adequate stalf and

administrative resources to implement the chosen alternatives.

l17



V[I. JUSTIFICATION FOR SELECTED TECHMCAL AND INSTITUTIONAL
ALTERNATN'ES

'v

A*, Identify the technical wastervater disposal alternative which best meets the i

wastewater treatment needs of each study area of the municipality. Justify

the choice by providing documentation which shorvs that it is the best

alternative based on:

i"
1. Existing wastewater disposal needs.

The existing wastewater needs of Avondale Borough and New Garden

Township are documented in Section III of this srudy. The expansion of

the existing faciliry to a capacity of 0.418 mgd is necessary to meet these

needs. The selected method to expand the faciliry is designated as Option

2, which involves the expansion of the existing plant facilities. This

expansion rvill mitigate existing problems rvith hydraulic overloads.

2. Futurc rvastervater disposal needs.

Future grorvth and land development in Avondale Borough and Nerv

Garden Township is documented in Section IV of this study. The

expansion of the facility to 0.418 mgd rvill be'adequate to cover the

projected build-out of the Borough during the ne.rt l0 years, as well as

accomnrodate continuing grorvth in Neiv Gardcn Torvnship. It is unJikely

that another expansion of the treatment fhcility rvill be required in the

future based on current grorvth projections.

il8
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4.

Operation and maintenance considerations

The selected alternative (Option 1) does have a slightly higher operation

and maintenance cost than Option 2, but this is offset by its lesser capital

cost. Both the 5-year and l0-year present rvorth analyses indicate that

Option I is the most cost-effective.

Cost-Effectiveness

The selected alternative is the most cost-effective as proven by the five and

ten year present worth analyses.

5. Available managentent and administrative systents

Avondale Borough has sufficient administrative and management systems

in place to successfully implement the selected alternative. As noted

earlier, the Borough has recently signed a long-term contract with Miller

Environmental, [nc. for the operation of the existing wastewater treatment

facility and the rvater distribution system. The Borough also has in place

all necessary systems for administration, including billing and collections.

6. Available financing nrethods

The following is a list of tunding methods rvhich are available to Avondale

Borough for the cost of tle proposed future sewage facilities:

Municipal bond issue or conventional loan

PENNVEST lorv-interest loan

Tapping fees

These types of funding are discusscd in rhc lbllorving sections'

a;j

b.,

i

t

N
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Depending on the amount of money which is needed, the Authority

could pursue a municipat bond issue or a conventional loan. In
general, a municipal bond issue is used lvhen a large sum of money

(approximately $2,000,000 or more) is required. A conventional

loan is used when less money is required.

There are several rypes of municipal bonds. Some bonds are

taxable and some are tzx-exempt. However, the general

classification of municipal bonds usually refers to tax-exempt

bonds. The following three types of municipal bonds are generally

used in financing public works:

\12

1, General Obligation Bonds are tax-free bonds that are

secured by the pledge of the full faith, credit, and taxing

power of he issuing agency. This type of bond is backed

by all of the taxes on real estate and personal property

within the jurisdiction of the issuing agency. It involves

minimum risk to the investor and, therefore, requires a

lorver rate of interest than other types of bonds.

Dedicated Tax Bonds are payable only fronr the proceeds

from a special ta.x and arc not guaranleed by the full faith,

credit, and taxing power of the issuing agency. Examples

of special dedicated taxes are the special assessments

against a property rvhich is adjacent to and the principzrl

beneFrciary of the irnprovenrent, and gasolinc taxes used to

fi nance highrvay construc(ion.

Revu'nue Bonds are paynble front rcvenucs dcrived front tlte

ruse o[ thc irlprovcment such as tolls, scwer bills, or rents

paid by the users of thc improvcrttcnt and do not othcrwisc

represent an obligation of thc issuirrg agcncy.

j
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Revenue bonds are not ordinarily subject to statutory or
constirutional debt limitations. They are often issued by

commissions, authorities, and other public agencies created

for the specific purpose of financing, constructing, and

operating essential public projects.

Typically, municipal and revenue bonds are sold to an investment

banking firm who then resells the bonds to individual investors.

The advantage of municipal bonds to the investor is their tax-free

status. A bond discount (a percentage of the toral bond issue)

serves as the investment banker's commission.
t'

;""

Before bonds are sold, they may be rated on the basis of risk to the

investor by a rating agency such a Standard and Poor's and

Moody's. The higher the rating, the lower rhe risk to the investor

and, consequently, the lorver the interest rate that must be paid on

the bond.

The legal instrument rvhich sets forth the

observed by the issuing agency is the Trust

Indenture is prepared by the Bond counsel

along with the bonds.

A Trustee is required to adntinister the bond

terms of the Trust Indenture are obsen'cd.

result in an Annual Trustee fee.

rules rvhich must be

lndenrure. The Trust

and must be printed

issue and ensure the

Thesc requirenrents

Current interest rates on a 20-ycar tcrnt (rcpayrnent period) are

about 7.0 pcrcenl. The longer the tcnn, thc lorvcr thc annual dcbt

service (repayment) and tlre highcr tltc total amount of intercst that

must be paid,

l2l



Investment bankers indicate that it does not pay to extend the term

beyond 25 years because the interest rate increases dis-

proportionately.

The following are the advantages of municipal bond issue funding:

l. This program affords long-terrn fixed rate financing

2. Tax-exempt municipal bonds are in high demand.

3. There is a local investment opporn:niry.

4. Municipal credit is established,'

5, Avondale Borough retains flexibiliry for future borrowing."

6,,. The financing approval period is shorter than with

PENNVEST.

The follorving are disadvantages of municipal bond issue fundingli

1- Market int.r.rt rates are hi-eher than maximum

PENNVEST interest rates.

2. Municipal guarantee is usually required,"

3. A Reserve Fund is generally requiredi

+ There are trustee fees, Bond Counsel fees, and costs for

preparing a Trust Indenture.

5,. Issuance costs are higher than rvith the PENNVEST

program.

.1

t22



ri

B. PENNVEST

PENNVEST was formed by the Commonwealth of Pennsylvania,

and its legislative intent was to recognize that the health of millions

of citizens of the Commonwealth is at risk due to substandard and 
i:

deteriorated water and wastewater systen s. {

Some areas of the Commonwealti have to limit their economic and

population growth due to their water supply and sewerage systems

being outnoded and overloaded.
I

The economic revitalization of tlre Commonwealth if being stifled

by a lack of clean water and adequate wastewater facilities.

;d.:

It recognizes that f,rnancing of water and sewage projects is not

currently available a.t affordable rates and, therefore, formed the ;

PENNVEST Authority to assist in financing projects which protect

health and promote economic development in Pennsylvania.

The PENNVEST Authority may receive n'roney from sources

including the following:

1., State frrnds appropriated to PENNVEST

2o, Federal funds appropriated to or granted to PENNVEST

3,, Proceeds from the sale of bonds

{

PENNVEST Authority establishes a Water Pollution Control 
;

Revolving Fund rvhich is administered in accordancc with thc

Water Quality Act of 1987.
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PENNVEST's Board may also establish nonrevolving funds and

accounts. RepaymentS of loan principal together with interest are

deposited with PENNVEST in revolving funds or nonrevolving

funds from which PENNVEST repays its indebtedness.

Criteria for obtaining assistance are established as follows:

€j

Whether the project will improve health, safety, welfare, or

economic well-being of the people.

Whether the project will lead to an effective or complete

solution to the problems of the system and bring it into

compliance with state and federal regulations.

The cost-effectiveness of the proposed project in

comparison with other alternatives including other financial

and physical alternatives.

4* The consistency of the project rvith state and regional

resource management and econonric development plans.

5. Whet}er the applicant has demonstrated its ability to
operate and naintain the project in a proper mannef.

Whether the project encourages consolidation o[ rvater and

wast3water systems rvhere consolidation enables customers

to be most effectively served.

The availability of othe r sourccs of funds at reasonable rates

to finance all or portions of thc project.

)

),;

6"

1
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Grants shall be made only when PENNVEST determines rhat the

financial condition of the recipient is such that repayment of a loan

is unlikely and that the recipient will not be able to proceed with i
the project without a grant.

Loans may be made by PENNVEST according to terTns

PENNVEST deems appropriate including current market interest

rates and the economic distress of the area the project serves. The

minimum rate of interest paid will be one percent.

Loans will be granted to entities who agree to have their system

operators participate in continuing education courses developed by

PA DEP.

PENNVEST may make funding available to finance those activities

undertaken prior to application for construction financing (e.g.,

feasibility analyses, engineering design, etc.) All definitions,

provisions, restrictions, procedures, and authorizations thal are

enumerated in the Act and in these regulations apply in the same

manner to advance funding assistance as they do to construction

financing assistance . .

II or rvhen it is determined thnt Avondale Borough intends to

pursue a PENNVEST loan for t'casibility analyses, design or

construction, steps should be taken immediately to place the project

on the PENNVEST list through your representativcs in State

government. Even so, application for PENNVEST funding to

cover constructron costs cannot be ntade until final design is

conrplete.

There is a PENNVEST application *'hich must bc conrpleted in

order [o initiate the loan proccss. Tlrc application has becn

designed so that it is easy to contplctc ancl rcvictv.
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The application will be reviewed simultaneously by administrative,

technical, financial, and legal staff in several offices in order to

speedily process the application.

The information provided in this application will be the basis of
funding decisions by the PENNVEST Authorify. A look at the

advantages and disadvantages of PENNVEST funding is helpful in

determining its applicability to this project.

The following are the advantages of PENNVEST funding:

*r !i

1,- If Avondale Borough qualifies, the interest rates available

even in the highest bracket are less than market value for a

Municipal Bond Issue.

2-. The program management is greatly influenced by PA

DEP, and PA DEP is the same agency which approves

Avondale's Act 537 Plan.

3x 'fhe issrrance costs are relatively lorv compared to issuance

costs of a Municioal Bond issue.

4. There is no negative arbitra-qe associated rvith this program.

PENNVEST interest rates are so low that, in almost all

cases, interest is earned during construction.

The following are the disadvantages of PENNVEST fundinge

L. The program lvas conccived to assist communities 
"vith

higher than average unemployn'lent rates and lower than

average farnily incomes so this proposed scrvice area ntight

not fit well into the eligitlility critcria.
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'

;

2,, The program is in its infancy so many issues are

unresolved.

The application process may be lengthy due to there being

only two PENNVEST Board meetings each year and an

increasing backlog of applications to be processed.

There is much competition for the low interest funding.

There are virnrally no grants available and grants would

only be made,to disadvantaged communities.

Municipal guarantee is required.

7; Furure borrowing may be limited by required loan

documents. .,

8,, PA DEP may not approve design for financing and, after

great delay, the financing process must be restarted through

a second alternative method of financing.

4.

5"

6.

C. Tappine Fees

Another funding method is the collection of tapping feev

Act 203 requires prospective users of sewage facilities to pay for the

portion of the existing and proposed sewage tacilities which tirey rvill use.

A project can be funded in the following waysor

L Solely by the sale of EDUsn
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2. By a combination of advanced tapping fees and bond

issue/PENNVEST loan/conventional loan. The portion of the cost 
'l

which would be frnanced would be reimbursed by the sale of future

EDUs. 
;

3,_. Solely by a bond issue/PENNVEST loan and then the Authoriry

would be reimbursed by tapping fees.

The major advantage to collecting tapping fees is that there is less risk to
Avondale Borough. The advantage to financing a project is that the new

facilities would prcmote growth and landowners would connect to the

system, while they might not otherwise.

7;, Environmental soundness and compliance rvith natural resources

planning and preservation programs.

The chosen alternative complies with nanrral resources planning and

preservation programs as illustrated in Section VI of this documenr. The

installation of the proposed collection system rvill adhere to all federal,

state and local regulations. The necessary permits rvill be obtained as

needed.

B, Designatc and describe thc capital financing plan chosen to implement the

selccted alternativc. Designate and describe the chosen back-up financing

plan.

For planning and estimating purposes Revenue Bonds were used in this document,

However, there is no conrmimrent by the Borough to use Revenuc Bonds.
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'The issues surrounding financing methods are complex. Rates and terms must be

evaluated in comparison to the Borough's needs. Schedule "A" at the beginning

of this document, shows a time allotment for the review of frnancing methods. At ll

the end of this time period Avondale Borough will select a method of financing. ,', 
,

TNstimeperiodrunsconcurrentlywiththePADEPreviewperiod.AvondaIe
Borough will be using the services of a financial consultant to determine the most

suitable financine method.

It should also be noted that Avondale and New Garden Township will share the

cost to implement the selected option based on their proportionate shares of the , .,

additional treatrnent plant capaciry. From the 118,275 gpd of additional capacity
i{' that is to be added, Avondale is-responsible for 73,275 gpd, and New Garden ;, ,

Township is alloned 45,000 gpd. The relative percentages are 62.5% for

Avondale, and 375% for New Garden Township. Based on an estimated project

cost of $1.14 million dollars, the municipal cost sharing amounts would be:

Avondale Borough $ 712,500

New Garden Township

TOTAL $1,140,000

As a back-up financing plan, the Borough would most likely use a combination of

upfront tapping fees, in conjunction with conventional financing.
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1.0 Introduction

The purpose of this report was to define the capacity of the Avondale Wastervater
Treatment Plant (WWTP). The capacity of the entire plant is based on the capabilities
of the individual units. This reports reviews the capacities of the individuat units.

The capacity of each unit was calculated based on the criteria of the Pennsylvania
Department of Environmental Protection (PA DEP) and typical design requirements. The
PA DEP criteria used were from "Domestic Wastewater Facilities Manual", DER #1357-
8/9i. Any typical design requirements used rvere documented in the report.

This report defines the capacity of each unit in terms of florv. Ho'uvever, some units
derive tlieir capacity from organic loading, solids loading or sonle other criteria. In rhese
cases the criteria used lvas converted to hydraulic units using reasonable and docunrented
assumptions. For example, many of the requirernents for the aeration tanks are
expressed in pounds of Biochemical Oxygen Demand (BOD) per day. To convert pounds
of BOD to hydraulic terms the average BOD concentration (see Table l) rvas used ro
back calculate flow. Florv in this report is expressed in terms of million gallons per day
(mgd).

This report shorvs the units in the process that limit the overall capacity. All of ttre
calculated florvs rvere converted to Annual Average Flotv (see Table 2) using peaking
thctors described in Section 2.0. By expressing all ol' the capacities in ternrs of Annual
Average Florv tlre units rvcre ranked front least lo nrost. Rnukinq shorvs tlrc u,enker units
compared to the overall capacity.

This report uses acturl data taken front Disclrrrge lvlonitorirrg Reports (Dlvllls),
Chapter 94 reports and sanrpling data. The infornrntion used rvas collectccl fronr 199-l

through 1996. 'l'he actual data includes BOD loading, I-lydraulic lolding and pn-st

pertbrnrancc. By using actual data a nrore accur-ate lepresentation of the WWTP
capabilities can be dernonstrated.

Proccss Florv Sclrcrnc

FigLrre I shorvs a simplified process flotv scltettte-,

The Avondale WWTP is located in tlte Borouglt of Avorrdrlc. The pllrrt reccivcs llorv
frorn Avondale ancl Nc,,v Carclcn Torvnsliip. Florv ertters the plrnt lt the wet\\,ell irrside

the control building. The rvastervater is punrped frour the rvet*,ell through:r llrr screcrr

arrd a grit rcrnoviil clevice. 'l-lrc tlorv is discltrrgctl to tlte uer-utcd cqu:rlizntirlrr tilnk.
Fronr the cclualization tank it is punrpcd to a convctttiortrrl uctivutcd sludgc pr()ccs.s.

1.1
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The activated sludge process is a biological process used to remove the organic load from
the wastervater. The activated sludge process is separated into two parallel treatment
trains, Each train is broken into three cells. Each celi is equipped with a mechanical
aerator and a diffused air system. Flow leaves the aeration cells and enters the clarifiers.

Each train has its own square clarifier. The clarifiers are used to separate the inert and
biological solids from the wastewater.

The forward florv exits the clarifiers and enters the Chlorine Contact Tanks (CCT). The
flow is disinfected in the CCT. The final effluent is discharsed to Indian Run Creek.

Bio-solids removed from the clarifiers are transferred to either the aerobic digester,
gravity thickener or returned to the head of the aeration tanks. The digester is used to
destroy the volatile fraction of the bio-solids. The thickener is used to retnove the excess
rvater form the solids. Excess bio-solids are disposed off-site by a licensed hauler.

Past Performance

Table I shorvs organic and hydraulic data lrom the \VWTP. The WWTP has been
processing BOD and Ammonia rvithout any significant problen. As shorvn on the
summary table the average eftluent concentrations are rvell belorv the permitted levels.

The WWTP has been having recent problems (1995 through 1996) rvith the paranreters
of Florv and Diazinon. The average florv fron 1994 to the present is 0.351 nrgd rvhiclr
is 0.051 nrgd over the permitted capacity. Diazinon has been consistently reported as

a violation. I{orvever, Diazinon will be excludcd fronr the nerv NPDES pernrit (See

Appendix B).

There have been problenrs rvith Copper. Ivlost of the DMRs tl'onr t995 shou'coppcr
excursiorrs. The source of the copper is unknoivn. The nerv perurit calls tbr coppcf to
be part of the next Toxic Reduction Evaluation (TRE).

Malathion has also been in exceedance. Florvever, it docs not appear on il consistent
basis. The current TRE evaluation could not deternrine the source of thc lvlalathiorr.

Other palanreters such as BOD and Total Suspended Solids (TSS) havc becn intennit-
tently over the'pernritted level. Typically it is thc loudinq, crlculated lry l1orv, not tlrc
concentratiorr rvhich is the problern, Rccentll', this ltes bccn c;.ru.scd rrrore by lrydrnulic
conditiorrs or uDsets thnn the WWl'P ct'l'icienct'.



2.0 Hydraulic Loading

Hydraulic loading in this report is defined by four parameters. Annual Average Flow,
Maximum Monthly Average Flow (MMAF), Peak Hourly Florv and Peak Instantaneous
are used to estimate the hydraulic capacity of the WWTP. These terms and parameters
are taken directly from the PA DEP "Domestic Wastewater Facilities Manual".

2.1 Annual Average Florv

Annual Average Flow is defined as the total florv received at the facility during any one
calendar year divided by 365 days. This is typically considered the design flow and it
is used to determine allowable mass loadings in the National Pollution Discharge
Elimination System (NPDES) permit.

2.2 ", IVlonthly Average Florv

The Monthly Average Florv is defined as the total florv received at the facility during any
one calendar nonth divided by the number of days in that month. This parameter is used

in the DMR sublnitted to the PA DEP. This florv constitutes the permitted flolv. The
WWTP is currently permitted for a Monthly Average Florv of 0.300 mgd.

Table I shols the Monthly Average flow rate trom 1994 through December oi 1996.
The average of tlre Monthly Average Florv rate is 0.351 nrgd. This is 0.051 nrgd over
the permitted florv.

2.3 iVla.rinrurn Nlonthly Avcragc Florv

The lvla.rirnunr Monthly Average Florv (lvlrllAF) is thc lti_qhest montlrly averaqe Uorv
during any one calendnr 1'ear. l'he lvlMi\F is used to deternrine the ovcrall lrydraulic
design of the WWTP.

Table I shorvs all of the MMAF. 1994 had a ivllvlAF of 0.440 rugd, 1995 had 0.328
rngd and 1996 had a MIvIAF of 0.642 rlgd The rverage oIthese VINTIAF is 0.470 nrgd.
This is 1.57 tinres greater than thc pernritted tlou'. Sirrce thc units rvill be conrparecl to
the pernritted Annual Avernge Florv, a peakirrg tactor of 1.57 rvill be used to convert
MivlAF to Montlrly Average Irlorv.

2.4 Pcak I'[ourl-y lilorv

'fhe Peak l-loLrrly Florv is definccl us tlrc uur.rintunr llotv nttc r-cccivecl at tlte lacility
rveraged ovcr A period of onc lrour. 'fhe Pcak I'lourly Florv is uscd to sizc clarificrs,
CCTs and othel lrvdraulically sensitive utttts.
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I

In the absence of actual documented values at the WWTP for Peak Hourly Flow, a I '

conelation to monthly average flolv rvill be used. The most recent edition of
"Wastewater Engineering" by Metcalf and Eddy, suggests an hourly peaking factor of
4.0 for average flows of 0.351 mgd. The calculated Peak Hourly Flow is:

0.351 mgd * 4.0 = 1.404 mgd

However, based on the permitted Annual Average Florv the Peak Hourly is:
{

0.300 mgd * 4.0 = 1.200 mgd I ;

rl

2.5 Peak Instantaneous
"t:

Peak Instantaneous is defined as the maximum instantaneous flow rate received at the
l' facility at any given time. The Peak instantaneous is used to design comminutors, pump I

stations, piping and other units subject to peak flow conditions. ;

Very little inforntation is available to correlate Peak Instantaneous to the Monthly
Average Florv. For the purposes of this report it can be assumed that the Peak
Instantaneous occurs during the Peak Hourly. Based on the small size of the sysrent,
past experience, and the current problems rvith Inflorv and Infiltration (l/I) it is assunred

that the Peak Instantaneous is trventy percent greater than the peak hourly. The Peak
Instantaneous is calculated to be:

1.20 * 1,404 nrgd = 1.685 ntgd

based on the average tlorv fronr I994 through 1996

The Peak Instantaneous based on tl'le pernritted tlorv is 1.20 + 1.20 nrgd : 1.440 nrgd



3.0 Organic Loading

Typically organic loads are described in temrs of BOD. Chapter 94 reports and DivIRs ;:

both use BOD to illustrate capacity or loading. This report also uses BOD to define ' 1

loading. However, in addition to BOD, Ammonia as Nitrogen is also used. Specifically,
Ammonia as Nitrogen is used in determining the capacity of the aeration ranks.

The removal of Ammonia requires the proper amount of oxygen and a long enough
aeration detention time. This report uses Ammonia nitrogen loadings ro verity the
capacity of the WWTP to meet this demand.

3.1 Average and Maximum Daily BOD

Table 1 shows the BOD loading from 1994 through Decenber 1996. The average
" influent BOD concentration was 146.8 mg/l. Some of the data for 1996 rvas not

" available. However, enough data rvas available to characterize the BOD load to the
plant.

There is no data on the maximum daily BOD. This report assurnes a BOD peaking
factor of fifty percent. This value was taken from Environniental Protection Agency's
(EPA) design manual for "Fine Pore Aeration Systerns" (EPA/625/l-89/023). The
calculated naximum dailv BOD is:

146.8 mg/l * 1.50 : 220.2 rttg/l

3.2 Averagc and t\'laxinrtrnt D:ri11, Attunorti:t Lorrding

There is only a small anrount of data on intluent Anrnonia to tlie WWTP, l'he dltl rvas

collected from October of 1996 to the present. The dlta shorvs thc average irrllucut
arnnronia concentration to be 17.5 nre/1.

The limited data rvas used for this report. The Avernge intlucnt Anrnronia is less tltan
typical Anrnronia values. N,lost desigrrs assunre art irtt'ltrcnt collccntration of 25 urg/1.

I{orvever, the averaqe influent BOD rvas also Iorver thlln expcctcd. This confirurs tirat
the influent rvastewater is organically',veaker irr strength thnn typical dorncstic
wastetvater.

il
1..

The nraxirnunr daily arnnronia rvas calculated in tlie saurc \\,iry ns tlrc pe:rk IIOD.
Assuming an organic pcaking factor oi 1.50 tlre peak int'lucrtt t\ntnronia is:

17.5 rlg/l * 1.5 : 26.3 nrg/l



4.0 Treatment Unit Capacity Review

All of the significant process equipment was revierved. All of the data on the equipment
was researched from original drawings or actual field measurements were taken. The
units were reviewed in the order they appear in the process scheme.

Wetlyell and Rarv Servage Puntps

The wetwell is locaced in the basement of thecontrol building. The rvetwell is separated
into trvo tanks. Each tank has a working volume of approximately 700 gallons. The
flow is split between the two tanks with slide gates and a splitter box. There is a valve
and pipe which allorvs the trvo tanks to be connected.

Each side of the wetwell is equipped with a Fairbanks Morse vertical sewage pump.
Each pump is rated for 500 gpm at 35 feet of Total Dynamic Head (TDH). When both
pumps are running they have a combined capacity of approximately 700 gpn'r. r

The design criteria for wetrvells is based on maximum retention time, PA DEP requires
that the retention time in the rvetrvell cannot exceed l0 minutes based on MMAF.
ReLention time for a rvetrvell rvas calculated using the follorving tbrmula:

Where:
T:V/i+V/(q-i)

T : tinre (rninutes)
V : wetvrrell volunre (gallons)
i : int'lorv rare (gpm)
q : punrp caprcity (gprtr)

The nraxinrunr allowable intlo*,rilte \vas solved tbr by using a \\,etwell voluure of 1,400
gallons, a nra,rinrunr reteution tirne of l0 rtrinutes artd a conibined purup capacity oi 700
gpnr. The nraximunr allorvable intlorv rate was calculated to be 507 gpnl or 0.730 rngd.

The PA DEP requirement tor wetivell punrps is that eaclr punrp shall be capable ol'Penk
Instantaneous Florv. Each punrp is rated for 500 gpnr or 0.720 nrgd.

ll:rr Scrccrr

Tlrc bar screen is locatccl in a clrannel 24.5 ittcltes rvidc by a dcptlt of t'-10". ']-lrc

approxintate slope of the chunncl is 0.009 ft./ft.. PA DEP quide lincs lecluirc tltc
luppr-orch vclocity to tltc bur scrccn to bc grcatcr tlrirn 1,25 lps attd lcss tlran 3.00 llrs at

Pcak Instantancous Floiv.

" 4.7

f
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The approach velocity is calculated using the following formulai.

v : L49ln+ (RJ "'* S r/2

Where:

v : velocity (fps)
n : roughness coefficient (0.013 for this case)

R,, : hydraulic Radius s

S : slope

Using this formula it was determined that the maximum allorvable Peak Instantaneous
Flow is 0.650 mgd at an approach velocity of 3.0 fps. Ho'uvever, even at this florv the

" 
normal hydraulic depth is calculated to be approximately 2 inches.

4.3 Grit Removal Systenr

The grit removal system is a Linli-Belt Company, Inclined screw type 30, with rvashing
nozzle. The screw is located in the same channel as the bar screen. The volume of the
screrv chamber is approximately 570 gallons depending on the rvater depth.

The PA DEP requirement for the grit screrv is to nraintain velocities of I tps or less
during normal flow conditions. Based on the average depth and rvidth of the chanrber
the grit screw has an approxinrate capacity of 3.60 nrgd betbre exceeding the I tps
requirenrent.

4.4 Equaliz:rtion Tanli and I'unrps

The equalization tank is il partially bulied steel tank rvitlt a storilge volunre of 80,000
gallons. The tank is equipped rvith trvo subntersible punlps urted lbr'220 gpnr at 12.6
TDH. Tlre tank has a diifuscd air systenr that has tlte capacity to deliver 160 scfnr.

Equaliz-ation tanks must nleet three criteria estnblished by the PA DEP', Thc lbllorving
is a list of the critcria:

L, The aeration system must be sufficicrrt to nr:rintain a Dissolvcd Oxygcn (D.O.)
concentration of 1.0 nrg/[.

2., The aeration systenr nrust be sufflicient to supply 1.25 scf'nr per 1,000 g:rllons ol'
tank canacitv.

3" 't't.t. uar^tio,r.yr,arult to\\'cr nlLtst bc scparlic'froru tltc otlrel ircration Jlr'<':ccsscs

irt the WWl'P.



Several calculations were done to determine the aeration systems ability to maintain a

D.O. concentration of 1.0 mg/I. Appendix A shows the assumptions and equations used

for the oxygen transfer calculations. Using a Standard Oxygen Transfer Efficiency
(SOTE) of l0 percent (this is based on information from EPA Design Manual
EPA|625/l-891023), a density of air of 0.0752Ibs./ cu. ft., an oxygen percentage in air
of 22 percent and a florv rate of 160 scfm the Standard Oxygen Transfer Rate (SOTR)
was calculated.

160 scfm * I0% + 0.0752lbs./cu. ft. * 22% * 1440 min./day : 381 lbs. Oriday

The SOTR was converted to an Oxygen Transfer Rate (OTR) using the equation and
assunrptions in Appendix A. The OTR rvas calculated to be 173.07 lbs./day. The OTR
was converted to units of florv using the following calculation.

173.07 lbs. Or/day/(8.341 * 1.0 mg/l) : 20,7 nrgd

This assumes that the influent concentration to the eeualization tank is zero and must be

raised [o a concentration of l-0 mg/l.

The second criteria revierved the air florv rate per 1,000 gallons oI equalization tank.
The equalization tank is 80,000 gallons. The air t'lorv rate is 160 scfm. Theretbre:

160 scfm/8O,000 gallons/1,000 gallons = 2.0 scfnt/1,000 gallons

This is greater than the requireruent of 1.25 sctil/1,000 gallons.

The equalizarion tank does not nreet the third criteria. The blorvcr tbr the equalizltion
tank is also shared rvith the digester, Depending on the levcl irr tlre equaliziltion tilnk,
the air may not be appropriatelv distributed. This criteria by itscli nray not bc a lirniring
factor. Adequate plant perf,ormance could justil'y a tvaiver oi tlris single itcrrr.

Although there is no requirenlent tor the forrvard tlorv punrps in the equalization tank
their capacity rvas revierved. The purnps clrt transt'cr 0.316 ntgd individually and 0.444
mgd rvhen conrbined.

Aeration 'l'anlis

The aeration ranks are split into t\vo parallcl trains. lluch trairt is diviclcd into lltt'cc cclls.
The f,irst cells have both diffirsed ail and rncclurrrical ilclirtors. 'l'lrc secorrd and tlrird cclls
have nrccharriclrl aerators only.

i'

4.5



The following are the dimensions for each cell.

CELL DIMENSIONS VOLUME (gal.)

1 34'x17'x 10.50'
swd

45,402

2 15' x 17' x 9.97' swd 11,302

J 17' x L7' x 9.0I' swd

TOTAL

19,480

82,184

Combining both trains gives the plant a total aeration volume of 164,368 gallons.

The aeration capacity of the system conres fronr the coarse bubble difflsers in the first 
I

cells in each train and the mechanical aerators in each train. The follorving list specifieS ;

the equipment in the aeration tanlis: ;

Quantity ,- Dcscription

li

,l 3 hp surface nerators, 2 ncrators pcr tirst cc'll o[ cach train

a 7.5 hp surlace acrntors, I aerator pcr sccond ccll of crch train

2 lO hp suriacc n.rn,orr, I lcrator pcr sccond ccll of caclt rrnirt

Aeration tanks are required to neet the follorving criteria.

l. Maintain a nrinirnunr hydraulic retention tirue of l2 ltours based on MMAF.

2. Maxinrunr allorvable BOD loadirrg at peak IIOD is 20 lbs. BOD/1,000 cu. ti.

3. The Food to lvlicroorganisttr (F/rVl) sltall rrot excecd 0.16.

4. Maintain a nrininrunr aeration rate of 1,500 sclltt pcr pound of'BOD itt tlte

rnaxinrum dailv loadinc.

Based on the first criteri:r thc nrinirnurl h.t'draulic r-ctcntion tirnc of l2 hours rvus usccl

to calculate the MMAF. The tbllorving is thc calculatiort tor tlre allorvnblc MMAF.

I64,368 gallons/12 ltours : 13,697 gplr or 0.329 rttgd



Based,on the second criteria the maximum allo',,vable BOD ar peak BOD loadin.g is:

20 lbs. BOD/day/1,000 cu. ft. * 164,368 gallons/7.48 gal./cu. ft.
= 439lbs. BOD/day

To convert the lbs. of BOD/day into a florv the peak BOD concenrrarion of 220.2 n-ry/L

was used. It is assumed that the peak BOD loading occurs during the Average Daily
flow. Therefore, the following calculation converts the allowable pounds of BOD into
maximum allowable Averase Dailv Flow.

439 lbs. tOUO*,,r20.2 mg/l/8.34 :0.239 mgd

The F/M ratio described in the third criteria rvas checked using the actual average daily
BOD concentration of 146.8 mg/l and a lvlixed Liquor Volatile Suspended Solicls
(MLVSS) concentration of 2,800 mg/I. The aeration tani<s hold 3,839 pounds of
MLVSS. Therefore, the allowable daily pounds of BOD is calculated to be:

3,839 pounds MLVSS * 0.16 (F/M) : 614lbs. BOD

Using the average concentration of 146.8 nrg/l the Average Daily Flor,v rvas calculared
to be:

614 lbs. BOD/8.34/146.8 ntg/l : 0.501 mgd

The tburth criteria was not applied. The aeration tanks are a conrbination oidiifused lir
and meclranical aerators. Applying a aeratiort florv rate requirement to a ltrixture of
systems in not appropriate.

Besides the PA DEP criteria the aeration tflnks ruust insure pt'opt:r oxy-sen trlnsttr.
Proper oxygen transt'er is defined as nlaintenance oI a D.O. corrccntration of 2.0 nrg/l
or greater in the aeration tanks.

The oxygen transfer rate is the product of the nreclrrnical aeration and thc diifused tir
systenr. Based on information subnrirted in the Water Quality nranilgentent Part II perntit
subnritred for Avondale in lvlay 1992, each nrechanical :lerator lras an OTR of 1.70 lbs.
Orlhp+hr. Tlte nraxinrum OTR is based on all of the aerators in operation. The
calculated oxygen transfer is:

1.70 lbs. O,/ltp{'hr * 47 l'tp (total aerators) + r4 hrs./day = 1.917 lbs, O,/day

l'he diftused air systenr has thc capacity for 5-10 sctll. Using irn SOTII of l0 pcrccrrt,
a.starrclarcl density of air of 0.0752 lbs./cu. ft., a oxytcfl pcrcentilsc in air ol'22 llcrccrrt
and a llorv rltc of 540 scfrn thc'calculatccl SOTR is 1,286 lfrs. O,idiry. Usirrg thc
calculations in Appendix A the OTR is 520 lbs. O"/day.

l0



The combined maximum capacity of the mechanical aerators and the diffused air system
is: t

1,917 lbs. Orlday + 520lbs. O./day : 2,437 lbs. O,/day :

The average influent concentrations for BOD and Ammonia are 146.8 and 17.5 mg/l
respectively. This converts to l.2Z lbs, of BOD per 1,000 gallons and 0.15 lbs. Of
Ammonia per 1,000 gallons. Using an O, requirement of 1.10 lbs. of O, per ibs. of 

,,{

BOD and 4.60 lbs. of O, per lbs. of Ammonia the oxygen demand from the influent it
wastewater was calculated to be:, "'l

I.22lbs. O2l1,000 gal. * l.l lbs. O./lbs. BOD + 0.15 lbs. NHr/1,000 gal. * 4,60 lbs. i

Orllbs NHt: 2.03 lbs. OrlI,000 gal. | .

:l ,' The capacity of the aeration tan-I<s based on the oxygen transfer capacity and average '

hydraulic and organic loading is calculared to be: 
.

2'43]lbs.o'/day(oTR)i2.03lbs.o'/l,000gal.=l'200mgd

This is based on the ultimate capacity of the aemtion equiprnent. It should be noted that
putting this much energy into the aeration tanks could disrupt the settling qualities of the

floc.

4.6 Clarifiers

The clarifiers are attaclied to the end of the acration tanks. The claril'iers are square rvitl-r ;

a circular bottonr scraper. Each clariflier has a surthce area of 221 sl', ancl a conrbinecl ;

surface area of 442 sf . Each clarifier has a rveir lencth of 38.4 t'eet and a conrbined l

length of 76.8 ft.

The tbllorving table shorv.s the PA DEP requirenrents fbr thc clnrifiers"

Avcragc
Pcrk (brscrl ort

Pclk llourlv Florv)

Surfacc Ovcrllorv Ratc (gpd/sq.l-t.) 800 r,?00

Solids Loadings (lbs,/d;rylst) b:rscd

on wastcwatcr all(l rcturn sludgc llorv
40 50

II



Using the surface area and the given surface overflorv rates the allowable Average Daily
FIow and Peak Hourlv Flow is calculated to be:

800 gpd/sq. ft. x 442 sq. ft. : 0.354 mgd

1,200 gpd/sq. ft. * 442 sq. ft. : .530 mgd

The average and Peak Daily Florv 'uvas also calculated using the solids loading rare. For
the calculations it was assumed that the return flow was equal to the forward florv and t,
the Mixed Liquor Suspended Solids (MLSS) concentration was 4,000 mg/l. The !i

allowable average flow was calculated to be:

40 lbs.isq. ft./day + 442 sq. ft./8.3414,000 mg/l * .50 (account for return sludge)
: 0.265 mgd

' The allowable peak flow was calculated to be..,

50 lbs./sq. ft.lday * 442 sq. ft./8.34/4,000 nrg/l x .50 (account for return sludge)
: 0.331 mgd

In addition to the surface loading rates, claritiers must also satisfy rveir loading rates.
The PA DEP requirement is no more that 10,000 gpd/lf based on the lvIMAF. Using
this guideline the calculated MMAF is:

76.8 lf * 10,000 gpd/li = 0.768 nrgd

4-7 Chlorinc Coutact T:rnli

The CCTs have a total volunre of 8,1-10 gallons. Thc nrirrirrrunr allorvlble contacr pcriod,
based ort the MlvlAIr is 30 nrinutes. Thereflore . tlte allorvablc lvllvlr\l; is ctlculated to lre:

8,140 gallons/30 ntinutes : 771-3 gpnt : 0.391 nrgd

The minimunr allowable contact period ba.sed on Peak I-lourly tlorv is 15 ruinutes-
Theretbre, the allorvable Peak Hourly florv is calculatcd to be:

8,140 gallons / 15 nrinutes : 542.7 g[)rrt : 0.781. nrgd

Tlre chlorirre dosage requirentcnts tbr a nitril'ied cl'tluertt rtlc 6 nul/1. 'l-lrc clrlorirurtors
have a capacity of 100 lbs./day. 'l'lrc tlorv (lurt clrr bc propcrly disirrt'cctcc.l is clrlculltctl
to. be :

100 lbs,/dayl8.34l6 nrs/l = 2.00 rrrgd
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4.8 Gravity Sludge Thickener

The gravity sludge thickener receives flow from the Return Activated Sludge (RAS)
pumps. The gravity sludge thickener has a diameter of 15.3 ft or a surface area of 185
sq. ft. The thickener, based on PA DEP requirements, has a maximum hydraulic loading
of 800 gal.lday/sq. ft. and a solids loading rate of 12 lbs./daylsq. ft.

The calculated hydraulic capacity is:

185 sq. ft. * 800 gal./day/sq. ft. - 148,000 gpd

Assuming a waste sludge concentration of,0.8 percent solids, 9,876 pounds of sludge can
be wasted per day, This report assumed a yield coefficient (lb. MLSS Created/lb. BOD
Destroyed ) of 0.60. This was based on general design criteria and information taken

'" from WPCF Manual of Practice No.8, Using the yield coefficient of 0.60 the rvaste

sludge was converted to BOD loading,

9,876 pounds MLSS/day/O.60 lb. MLSS/lb. BOD = 16,460 lbs. BOD/day

Baseil on the average influent BOD concentration the BOD was converted to a tlorv.

16,460lbs. BOD/day18.311146.8 mg/l = 13.4 nrgct

The same process rvas applied to the solids loading criceria of l2 lbs. MLSS/ sq. lt./day"
Tlie rnaxiniunr solids loadinq rvas calcul:rted to be:

12 lbs. MLSS/ sq. ft./day'i 185 sq. ti. :2,220 lbs. IvILSS/dny

Using the yield coefficient this converts to:

2,220lbs. MLSS/day/O.60 lb. lvlLSS/lb. BOD : 3,700 lb. BOD/dry

Tlris is also translated into unit.s of florv

3,700 lbs. BOD/day18.311146.8 ntg/l : 3.02 mgd

4.9 r\crobic Digestcr

The aerobic digester has a rvorking of volunte of 20,000 gallons. 'l'lre cligester is
provided aeration at a rate of 80 scfnr front the blouu,eralso used by thc equalizution tlnk.
J'he air is dispersed with coarse bubblc diffirsers. Please note, thc citlculatiorrs lirr this
unit are based on sludge be inq sent dircctly to thc digcste r rvithout bcirrg proce.sscd in thc
gritvity sludge thickener.
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The Domestic Wastewatet Facilities Manual outlines four requirements for aerobic
digesters.

1. The aeration system must provide 30 scfm per 1,000 cu. ft.

2. The aeration system must nraintain a D.O. concenrration of 2.0 mg/l.

3. MLVSS loading to the Digester can be no greater than 100 lbs. per 1,000 cu. fr* I
,i

4. The solids retention time in the Digester nlust be 15 days or greater. I

The digester meets the first criteria. The required air florv rate is calculated to be:

20,000 gal.l7.481gal./cu. ft. * 30 scfm/1,000 cu. ft. : 80.2 scfm

The capacity of the aeration system to meet the second requirenrent is illustrated in
Appendix A. The calculated OTR is 77 lbs. Or/day. Using the follorving fonnula
(Biological Process Design for Wastervater Design, Benetield et al. 1985, pg. 492) the
Capacity of the Digester rvas calculated.

OTR = 2.0 lbs. O:/MLVSS destroyed * 8.34't Q * R * 0.77 + MLVSS

Where:

OTR : Oxygen Transt'er Rate Required

Q : Florv to Digester in nrgd
R : Reduction of MLVSS fraction dulirrq cligestiorr (assunrcd tr: lrc 35

Pel'cent)
MLVSS : lvlixed Liquor Volatile Suspcnded Solid.s in Digcstcr t'eed

(assunred to be 5,600 rrtg/l)

Note: 2.0 lbs. O'/IvILVSS rvas used ro account fbr nitrification as per EPA clesign
rrranual 625 I | -79 -01 l.

Using the assumptions, Q was calculzrted to be 3,0-58 gallons of sluclgc per dry. Usirrg
the averaqe intluent BOD corrcentration, a yield coct'ficierrt oi 0.60 lt). lvlLSS/lb. IIOD,
a IvILSS concentration of 8,000 nrg/l the allotvable florv tt'lts calcul;ttcd to bc:

3,058 gal./day * 0.8 pcrcent solids + 8.34 lbs./gnl . :201 lbs. NzILSS/dity

204 lbs. MLSS/day/O.60 lb. ivlLSS/lb. IIOD/146.8 rtrg/l IIOI)/8.34 =
0.277 rttgd
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The third criteria requires the MLVSS to be no greater than 100 lb./1,000 cu.ft.. i

Assuming a yield coefficient of 0.60 and an average influent BOD concentrarion of 146.8
mg/l the calculated hydraulic capacity based on the digester is 0.364 mgd.

To determine the maximum flow allowable rvhile maintaining a solids retention tinre of
15 days an iterative solution rvas used. A mass balance was constructed around the i

digester to begin the solution. To complete the process it was assumed that the yield
coefficient was 0.60 lb. MLSS/lb. BOD, the VSS destruction rvas 35 percent and a signi-
ficant amount of the solids r,vere disposed of instead of being discharged rvith the super-
natant, Using this process it rvas determined that the allowable flow to the WWTP is i! 1

0.361 mgd. I l

4.10 RAS Pumps

" The criteria for the RAS pumps is that they must have the capacity to deliver 50 to 150 :

percent of the forrvard florv based on the MMAF. The current pumps are rated for 160 ,

gpm individually and 320 gpm combined. Based on this inforrnation the IvIMAF is: i

320 gpm / 1.50 * 1440 minute/day : 0.307 m-ed

4.11 IVAS Punrp

The WAS pump must deliver a nraximum of 25 percent of tlre nverage forrvard tlorv;
The pump is rated for 145 gpnr. Theretbre the allorvnble aventge forrvard tlorv is: i

145 gpnr/0.25 : 580 gpnr or'0-835 nrgd ir
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5.0 ConclusionsandRecommendatrons

A review of the hydraulic data shows the WWTP to be hydraulically overloaded. The
average flow from 1994 through 1996 is 0.051 mgd over the permitted florv. The
excess flow is coming from Inflow and Infiltration (l/!. It has recently been deter::rined
that approximately 0.100 mgd in excess flow may be attributed to a direct leak trom the
water supply system to the collection system. The excess florv places large demands on
the WWTP capabilities.

A large portion of the past exceedances were attributed to hydraulic overloading. The
TSS excursions were typically caused by either high florvs washing solids from the
system or loading violations based on mass. Effluent concentrations of BOD and
Ammonia only increased due to wash outs of the system. The only other consistent
permit exceedances were florv and Diazinon. Flowever, Diazinon is expected to be a

" monitor only parameter.

The WWTP has organic capacity. The information in Table I shows a consistent
removal of BOD and Ammonia. BOD has an average eft'luent concentration of 10,2
ng/l. The average effluent Ammonia concentration is 1.3 mg/I. These averages are
well belorv their permitted concentrations of 25 mg/l and 2 mg/l (sunrmer) respectively.

The aelation tank is the main reason that the WWTP has organic capacity. The
information in Table 2 shorvs that they can handle an average t-lorv of over 0.500 nrgd
when running at full capacity. Although other criteria shorvs the aeration tank capacity
to be less than 0.239 nrgd these criteria do not take into account the equllizlrtion tank,
Because of the equalization tzrnk hydraulic retention tinte and peak BOD loadins rfe not
as significant.

The clarifiers and the CCT are the rveakest liuk. Both of thcsc r.rnit.s are scnsitivc to
large variations in florv. As can be seen in Tnble 2 tlre clarificls nre (hc rrrost linriting
r.rnit. This is significant consideriug the largc functiort claril'iers play in the tfeatllrcnt
process. In addition recent DMRs shorv nrinor exceedances tbr Fecal Colifonn. Proper
chlorinatiorr rvill be nrore significant since the nerv pernrit has a linrit tor Total Residual
Chlorine.

The follorving is a list of recomnrertdatiort bascd on tlte findings of this report.

l. The I3orough oIAvondnle shorrlcl focus tlteir l'esorlrces on the rerttediatiou of thc
IlL Ily decreasing the I/l thc pcrtbrnrartcc of thc WWTP rvill irrrprovc.
Denronstrating inrprovcd pcrtbrr:rancc is a ba-sis for rcratirtq the WWTI)

to
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-.Plan on upgrading the clarifiers and CCT. These units are the most limiting to
the capacity of the WWTP, By increasing their capacity it is estimated thar the
WWTP can be increased to a Annual Average Florv of 0.500 mgd or grearer. Ir
is estimated that the addition of 2,300 S.F. to the clarifiers and 13,000 gallons
to the CCT would accomplish this.

The capacity of the raw sewage and RAS pumps should be increased. Besides
the clarifiers and the CCT these itenrs contribute the most significantly to rhe
process. Based on the information in Table 2 these units are undersized. The
raw sewage pumps need 1,200 gpm more capacity, and the RAS pumps need 600
gpm more capacity. This is based on an Annual Average Florv of 0,500 mgd.

l
t
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TABLE 1

ORGANIC AND HYDRAULIC STATISTICS



SIJMMARY 
}!

TASLE I
ORCANIC and tfyDRAULIC STATISTICS

PERMIT
IVIINIMTIM AVER.AGE MAXIMI'M VALUE

lvlonthll'Averagc Florv (mgd) 0.250 0.351 0.642 0.300

Influcnt BOD (mg/l) 88.0 146.8 215.0

Avcragc Efflusnt BOD (mg/l) 3,0 10.2 21.0 25

Avcragc BOD Pcrccnt Rcmoval 84% 92% 98%
Influcnt Ammonia (mg/l) 13.1 17.5 22.2

Avcragc Efflucnt Ammonia (mgll) 0.2 1.3 6.6 6 winter 2 summer
Avcrage Ammonir Pcrccnt Rcmoval 98% 98/o 98%

ffi.iF'w



TAxLE I (o!L) -
oRcAMc rnd EYDRAITLIC SII'TrSflCs

Y.rr 1994 1994 1994 19 199.{ 1994 1994 1994 1994 1994 1994 1994

Month January Febnrrry M!rch ACnl Mry J|lIl. Jlrly AWBI Scpl.dt r Oclob.r Norrdb€r 'Dccdnb.t

Dlotrlbly^ycrrgc Flow (mgd) 0.320 0.360 0,440 0.430 0160 0.290 0.260 0:60 o2?o 0.250 0.330 0.210

Innu.ni BOD (ngt) 141.0 140.0 123.0 152.0 101.0 l?8.0 121.0 130.0 170.0 1n,0 t75.0 187.0

Ar'.ng. Emucrt BoD (6sD ND ND ND ND ND ND ND ND ND llD llD ND
Av.ng. BoD Pcrccnt R.novil ND ND ND ND ND ND ND ND ND llD ND ND

laflrcnr^lnnonir (msD ND IID ND ND ND ND ND ND ND ND ND ND

^t{r1s. 
Emucnt Ammonir (ms/l) t\D ND ND ND ND ND ND ND ND ND ND ND

,a,rcrugc Ahmorlr P.rccnl Rcoovrl ND ND ND ND ND ND llD ND ND llD ND ND

ND - No Data n vuilnblc



TABLE I (conl)
ORGANIC and IIYDRAIILIC STATISTICS

Y.irl,95|995|995l995l995l995l995l995l995|995'n,,'.,o,,
Month Jaru.ry Fcbrury M ch  pnl Moy Jutl. Lly Au$st S.!..lrt r Octd.r Notsnb.f D.cdrts :

Monrhlr Av.r!C. Flo$ (hgd) 0.270 0.274 0.294 0.261 0.n0 0280 0250 0.2t3 0.276 0.310 0.328 0.296

rnflucnl BOD (mgn) 117.0 118.0 130.0 112,0 88.0 215.0 117.0 101,0 160.0 184.0 148-0 !43.0
Arcrrg. Efilu.nt BoD (mgD 5.0 16.0 14.0 12.0 14.0 12.0 7.0 4.0 10.0 3.0 16.0 8.0

Avertsc BoD Pcr..ni R.monl 95ur 86% a9 aPt' u% 94% lA% % 94% 98v. 8Y/. 94%
Influchr Ah|Ionir (hgl) ND ND ND ND ND ND ND ND ND llD ND l.lD

Ar.nsc Emu.nt Alnho i (nsl) 2.5 5.7 6.3 6.6 1.3 0: 0.9 O.z 0.3 0-3 0.3 0.8
Avcrrs. Alnmonii Pcrcchr R.rrovrl ND ND ND ND ND IID \D ND ND llD llD ND

ND - No Data Avaitablc

,vr..,":A-*"r*-r-.,#e,:



TABLE I (cont.) 'r

oRGANIC and IfYDRAULIC STATISTICS

Ycar
Itlonth

I\lonthll' Averrgc Florv (mgd)

Intlucnt BOD (mg/l)
Avcragc Effluent BOD (mg/l)

Avcrage BOD Pcrccnt Rcrnoval
lnflucnt Ammonia (mg/l)

Avcragc Effluent Ammonla (mg/l)
Avcrage Amrnonia Percent Removal

| 996

January

0.399

ND

15.0

\ID
ND

0.7

ND

I 996

Februar),

0.4 t3

ND

,li|lP
I{D
ND
0.5

ND

l 996

Marclr

0.437

ND
l1.0
M)
NI)
0.7

ND

| 996

April

0.500

ND
tt0
ND
ND
0.8

ND

I 996

May

0.472

ND
6,0

ND
ND
0.4

ND

I 996

June

0.430

ND
3.0

ND
ND
0.2

ND

I 996

July

0.417

ND
6.0

ND
l.ID
0.2

ND

0.438

ND
3.0

I{D
l.ID
0.3

ND

0.385

215.0

21.0

90o/o

17.8

0.3

9Bo/o

0.453

l3 t.8
6-7

95Vo

13.7

0.3

98Yo

1996 1996 1996

August Scptember October

,l
1996 1996

November December

0.44t 0-642

189.3 145.3

7.0 10.4

96Yo 93%
22.2 16.4

0.4 0.3

98% 98Yo

ND - No DaLa Availablc



TABLE 2

SUMMARY OF UNIT CAPACITIES



TAII.E 2
Sl|m'rrr oaUrit C.Fcid.t

AVONDALE }V\WP
AVONDALE, PENNSYLVANIA

C.Ldrt d F.rldng AM!.lAtng.

Surface Overflow Ralc not !o cxceed I,200 gptl/sq. [t. based on I'cak Ilorrrly Flow

.,\pproach vclocity to scr€cn nrusl bc lcss lharr3.0 fps arrd grcatcr tlrrn 1.25 fps el I'cak hslirrrlrncous Flow

liach punrp slrall be caprblc oI Peak Irulattlrneous llow

Chlorinc Corrtact'fank lS minutcs retcntion tinre at thc Peak lIourlv

Cla ril'icrs

Ilur Scrcrrt

ltaN Se*age I'unrps

lL\S I'unps

r\eration'frnks

,\tratiorr'l'rttks

Clr rifi crs

r\crohic Digestcr

Clarrllcrs

Crit Scrcrl

z\crobic I)igcster

Acrobic IligcsLcr

Wctrvcll

ChriIcrs

Acration Tonks

W.A.S I'unrps

,/reration Tanks

Chlorine Contact Tanl:

0.530 ngd

0.650 nrgd

0.720 mgd

0.781 nrgd

0.307 mgd

0.329 mgd

0.239 nrgd

0.391 mgd

0.265 nrgd

0.217 nrgd

0.354 mgd

0.360 mgd

0.361 mgd

0.364 mgd

0.730 mgd

0.?68 nrgd

0.501 mgd

0.835 mgd

1.200 mgd

2.00 mgd

3.02 mgd

13.40 mgd

20.7 mgd

4 0.133 mgd

0.I35 nrgd

0.150 mgd

' 0.195 ngd

0.196 mgd

0.210 ngd

0.239 mgd

0.249 mgrl

I 0.265 mgrl

| 0.217 mgil

| 0.354 ngd

I 0.360 mgd

I O.lOt mgd

I 0.364 mgd

4.8

4.8

4

1.57

1.57

I

1.57

t.57

1.5?

I

I

I

I

I

I

I

Dclive r 150 percent of the f<rrward flow based on the IIMAF

i\trintah h1'draulic retention tinre of 12 hours at I\1i\lr\F

lvlcrinrunr CItOD loeding is ?0 lbs. per t,000 cu. ft.

Clrlorinc Corrtact 'fank 30 nrinutes retcntiorr tirne et tlre i\t,\li\F

Solids Loading Rate noi to crcced J0 lbs./day/sfbased on Averrge f;low

trlzintairr r l).O. cottcentration o12.0 nrg/l

Surfacc Ovcrflow I{alc not to cxcccd 800 gpd/sq. il. busud on Avcrrgc l;low

Avcragc approach vclocity lcss than I fps

Solids rctcntion tirne of l5 days

Ml-VSS loading of no grcatcr lhrn 100 lb/ I,000 cu. [t.Vlay

| 0 minute rctcntion at MMAF

Wcir lording rutc of 10,000 ggJ4f bascd ol MMAI:

F/lv{ not to excced 0. I 6

Dclivcr 25 pcrccnt ofthc Avcragc fonvard florv

Mainrain D.O. conccntration of 2.0 nrg/l ot oll tirnes

6 mgll dosage rcte al all timcs

Crrrvit-'- Sludge l'hickcner Solids loading ratc of l2 lbs /day/sf

Gravity Sludge Thickencr l{ydraulic loading rate of800 gaUday/sf

0.465 mgd

0.489 mgd

0.501 mgd

0.835 mgd

I.200 mgd

2.00 mgd

3,02 mgd

13.40 mgd

20.1 mgdllqualrz-ation Tanl Mainuin a D,O. concentration of 1.0 mgl or greater



F'IGURE 1

PROCESS FLOW DIAGRAM
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APPENDIX A

AIR CALCULATIONS



The following.equation was used to determine all oxygen transfer calculations for this report.;

soTR : oTR * C-20/ F*a* 0 $-2o) * (r*p*g*"_zo_C)

SOTR = Standard Oxygen Transfer Rate

OTR : Actual Oxygen Transfer Rate

a : Alpha

F = Fouling Correction Factor

0 : Theta

T : Wastewater Temperature (Celsius)

C = Dissolved Oxygen Concentration Required

0 : Omega = Barometric Pressure (site) / Barometric Pressure (sea level)

r = Tau : Saturation D.O. at Design Ternperarure / Saturation D.O. at 20"C

6 : Beta

C-20 : D.O. Saturation Concentration at 20oC

C : Required D.O. Concentration



O:ygen Transfer Calculations
Equalization Tank

SOTE Oased on Coarse Bubble Difhrsion) l0.0yo
Densiry* of Air 0.0752

Percentage Oxygcn in Air 22JYo

scFM 160.0

SOTR (lbs/daY)= 381

AJpha= 0.75

Fouling Correction Factor (F)= 0.7

Theta (typically 1.024)= 1.024
Temperaturc (C) = 20

Site Atm. Press. (psi)= 14.6

Std. Atm Press.(psi)= I{.7
D.O. Saturation Concentration at site Temp. (mgll)= 10.5

D.O. Saturation Concentration at 20 C (rnen)= 10,5

Omega= 0.99
Tau= 1.00

Beta= 0.97

Required D.O. Concentration (mgll)= 1.0

OTR (lbVdaY)= 173.07
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Oxygen Transfer Calculatious
Aeration Tanks

SOTE (based on Coarse Bubble Diffirsion) I0.0%
Densiry of Air 0.0'152

Percentage Orygen in Air 22.0%

scFM s{0.0

SOTR (lbVdaY)= 1,286

Alpha= 0.?5
" Fouling Correction Factor (F)= 0.?

Theta (typically 1.024)= 1.02.1

Temperature (C) = 20

Site Atm. Press. (psi)= l{.6
Std. AtmPress.(psip l{.7

D.O. Satuntion Concenlration at site Temp. (mg/l)= 10.5

D.O. Saturation Concentration at 20 C (m/tF 10.5

Omega= 0.99
Tau= 1.00

Bc!a= 0.97

Required D.O. Concentration (mg/|)= 2.0

OTR (lbs/daY)= 519.80



Orygcn Transfcr Calculations
Acrobic Digestcr

SOTE (based on Coarse Bubble Diftrsion) 10J%
Density of Air 0.0752

Perc-entage O:rygen in Air 22.0%

scFM 80.q

SOTR (lbs/daY)= l9l

AJpha= 0.'15

Fouling Conection Factor (F)= 0.1
Thcta (q4icallY 1.024)= 1.024

Temperature (C) = 20

Sile Atm. Press. @si)= L4.6

Sld. Atm Press.(Psi)= l4;l
D,O. Saturation Concentration at site Temp. (mgfl)= 10.5

D.O. Saturation Concentration at 20 C (mfl)= 10.5

Omega= 0.99
Tau= 1.00

Bela= 0.97

Required D.O. Conccntmtion (mg/l)= 2.0

OTR (lbs/day)= 77,01

lt.
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1.0 Introduction

The Borough of Avondale discharges treated rvastewater to the Indian Run Creek.. The discharge
is permitted under National Pollution Discharge Elimination System (NPDES) permit No.
PA0025488. A draft version of the permit is included in Appendix A. Under conditions of the
old permit a Toxic Reduction Evaluation (TRE) was to be conducted. The original TRE focused

' " 
on the minimization of the following parameters:

Lindane
4,4. DDD
Diazinon
Malathion
Methoxychlor

The original TRE report was finalized and submitted in October of 1995. In a letter frorn the
'Pennsylvania 

Department of Environmental Protection (PA DEP) the TRE report was considered
late and inadequate (see Appendix B).

Between October of 1995 and August of 1996 the Borough Administration and the Wastewater
Treatment Plant (WWTP) underwent staff revisions. Miller Environmental Inc., was hired to
operate the Avondale WWTP. Miller Environmental retained Spotts, Stevens and McCoy \ SSM
to complete the TRE report. This report was done on the behalf of the Borough of Avondale.

SSM conducted an initial inquest to deternrine the shortcomings of the original report. Based on
conversations with the PA DEP and research, the original TRE rvas found to be lacking in the' 
Phase II of the rvork. Phase II uses the findings from Phase I to create a compliance strategy and
implementation schedule. This had not been fully completed.

As part of the Phase II work, the originalreport defined the servage plant treatment effectiverress
for toxics removal. However, the original report did not discuss the ser,vage treatnrent process for
control of toxics, nordid it discuss the options and projected schedule forachieving the

necessary control.

This report uses the finding of the originalreport to finalize the TRE. In addition tliis report
expands on the findings of the original report to focus in on sources of the listed toxic
substances.

1.1 Originrl Findings

The original report is included in appendix C*

The original report conducted a sLrfficient sampling progranr. All of the lributary basins in thc

collection system werc isolated and samplcd. The influent and efl'luent of the WWTP rvas also

. sampled, All of the sanipling occuncd lronr 1989 to 1995.



The results ofthe sampling showed Diazinon to be the only listed toxic substance found on a

consistent basis. The sampling procedures and analyticalmethods in the original report were
reviewed. All of the methods used were found to be consistent and appropriate.

This report accepts the frndings of the original report. The focus of this report is on the
minimization of Diazinon. Although other parameters do appear, their appearance is sporadic.
Also, any of the initiatives applied to Diazinon will also be applied to compounds such as 4,4 -
DDD and Malathion.

1.2 Additional Findings

Diazinon is a pesticide used predominantly by the mushroom growing industry in Avondale.
Appendix D shows a chemical fact sheet for Diazinon. It is used to control flies. The flies
transport a green mold to the mushroom growing bins. Green mold is detrimental to the
mushrooms. Because the mold is a type of fungi and so are the mushrooms, a fungicide cannot
be used.

The flies are present in larger numbers during the summer months. The use of Diazinon is

mostly limited to use during the summer months. The sampling results of the original report
verif, this. Although some of the colder months show influent Diazinon, the concentrations to
the WWTP increase from June through October.

SSM expanded the sampling work performed in the original report. Four grab samples were
taken from both of the Borough's public rvater supply wells and fronr Indian Run Creek. The
first stream sample rvas taken directly dorvnstream of the WWTP effluent discharge pipe. The
second stream sample was taken upstream of the WWTP. All of the samples had Diazinon
concentrations less than the detection limit (see appendix E). It is reasonable to assunre that
Diazinon is limited to the musluoom grorving industry. Detectable concentrations in either the

wells or the stream rvould be an indication that the Diazinon \vas running off the fields or
percolating into the groundwater.

1.3 Additional Sourcc lnvcstigation

The most likely time to detect Diazinon is during the summer months. This project started in the

fall and winter months. It rvas assumed that a site specific sampling plan would probably not
detect the Diazinon during the lvinter months. Also, Diazinon is an expensive parameter to

analyze. To expend a large anrount of capital to search for a parameter that rvas not likely to be

present was not a prudent use of tlie Borough's limited funds. This rvas discussed rvith personnel

from the PA DEP.

Instcad of site specific sampling, a questionnaire rvas created. The questionnaire focused on

pesticide use and disposal. A copy of the original questionnaire is in appendix F. The
questionnaire lvas sent to all industries that discharge to the Avondale WWTP. The industrial
users list rvas derived fiom the Borough's billing systent.



Thirty-eight questionnaires were sent out via certified mail. At the time of this rwiting, 3

questionnaires were still outstanding. A follow up letter was sent to those individuals reminding
them their response was late. The follow up letters were also sent via certified mail. The results
ofthe survey concluded three things.

l. A large portion of the industrial users are in the mushroom growing industry. This
includes packaging and spawning.

2. Based on the results of the questionnaire only one grower uses Diazinon.

3. The packaging and spawning industries do not use Diazinon. However through
washing or reuse of mushroom soil, Diazinon can enter the collection system.

Included in appendix G is a copy of all of the returned questionnaires.
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2.0 Complianpe Strategr and Implementation Schedule

The compliance strategy focuses on the three entities contributing to the effluent quality of the
WWTP. They include the Borough, the WWTP and the industrial users.

2.1 Compliance Strategy Pertaining to the Borough

The Borough has a sewer use ordinance, and provisions for limiting the discharge to the WWTP.
However there are no specific guidelines pertaining to any type of pretreatment program. As a
compliance strategy, a general pretreatment program is needed. The following are the guidelines
for creating the pretreatment program.

2.1.1 Defined Industrial Users

The Iiorough of Avondale needs a formaldefinition of industrial or significant user. Many of the
'industries listed in appendix G are service industries, or have a limited discharge. These users
may not discharge anything more than domestic wastewater, The intent of the definition should
be to categorize those industries that could significantly effect the discharge of the WWTP.

The criteria for categorizing industrial users rvill be based on flow, discharge parameters and the
users ability to upset the operations at the WWTP. The EPA has reference material that ivill be

used during the definition process.

2.1.2 Rcvised Sqver Usc Ordinancc

The Borough Council of Avondale needs to control the rvastervatersent to the WWTP. Control
can be attained through an amendnrent to the sewer ordinance.

The proposed amendnrent would control the effluent by one of trvo nrethods. The first rrethod
would require semi-annual sampling by the dischargers. The alternative method rvould
surcharge users based on tlreir effluent qualitl'. In addition, both ntctltods rvould supply data on
the characteristics of the rvastervater discharged to the server. This inforntation rvoLrld be used to
locate site specific lvastervater characteristics.

Z.l.3.l Scmi-Annual Sanrpling Rcquircnrents

The sanrpling program rvould be applied to the dcfined industrial or significant user. The
sampling would occur trvice a year. One of the samples rvould be requircd to bc talten betrveen

and including the nronths oIJune and August. Sanrpling in thc sumnicr nronths rvould increase

the like lihood of pinpointing solrrces of Diazinon.

'fhe users would conduct the sampling at theirexper)se. Thc sanrpling rvould bc done on a 24

hour compositc basis. 1-he samples rvould be analyzcd for those parameters found on thc WWI'P
NPDES pcrmit. All sanrpling rcsults rvoulcl bc tbrrvardcd to the Bororrgh.



Allowable effluent concentrations would have to be established prior to any sampling. Those
dischargers who could not meet the discharge criteria would have to resample. Those
dischargers who could not consistently meet the discharge criteria would be refused sewer
service. The exact"criteria and allowable number of violations rvould have to be determined if
this alternative was selected.

. " Please note, those dischargers consistently meeting the criteria, could ask to be waived from
further sampling. These dischargers would have to demonstrate a long term compliance before
they could be waived. The exact requirements for a lvaiver would have to be determined if this
option was selected.

In conjunction with the self-sampling program, the Borough would have to create a wastewater
audit program. The program would randomly select a few industries and sample their effluent.
The sampling would be done unannounced to provide representative samples. The Borough is

. 
authorized to do this type of unannounced sampling under the sewer ordinance.

2.1.3.2 Industrial Users Surcharge

The altemative to semi-annual sampling is to surcharge the industrial user. The surcharge rvould
be charged based the characteristics of the wastewater compared to typical domestic wastewater.
The stronger the wastewater compared to domestic rvasterwater, the higher the surcharge. Typical
parameters for surcharge include the following:

Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
Total Suspended Solids (TSS)

Total Kjeldahl Nitrogen (TKN)

In addition to these parameters, all pesticides on the NPDES pemrit rvould be added to the list.
Removal of pesticides increases the operation and maintenance cost of the WWTP. By
surcharging for pesticides, the increased operation and ntaintenance costs are borne by those

using them. If other pesticides became present on a consistent basis, they could be added to the

list.

The surcharge sampling would have to be done by the Borouglr for billing purposes.

2.I.3.3 Borough Rcsponsc to Industrirl Uscrs

Eitherofthenlethodsproposedinthe previoussectionsrvill alTecttheindLrstrial users. Theyivill
have to budget for either sampling or a surcharge. For somc users, thc surchargc rvillprobably
be greater than their currcnt t-ee.

Some of thc rnlrshroorn growers nray have to cLrrtail the use of Diaz-inon or change thcir
dischargc practiccs. This rvill affect the ir business practices and thcir revcnlrcs. Thcy rvill bc

entitled to an cxplanation of horv and rvhy these changes occurred.



The local industrial users will need to be educated on the reasoning behind these changes. The

" responsibility for educating the local industrial dischargers will be the Borough's. The Borough
must plan an awareness and education meeting for the local dischargers,

., 2.2 Compliance Strategy Pertaining to the WWTP

The WWTP does not have a process unit specifically designed to remove Diazinon. As a by
product of the activated sludge process, some of the Diazinon is removed. Modifications to the
WWTP would be required to remove Diazinon from the effluent.

2.2.1 Existing Process Scheme

Figure I shows a simplified process florv scheme.

The Avondale WWTP is located in the Borough of Avondale. The plant receives florv from
Avondale and New Garden Township. The flo"v enters the plant at the wetr,vell inside the control
building. The wastewater is pumped from the wetwell through a bar screen and a grit removal
device. The flow is discharged to the aerated equalization tank. From the equalization tank it is
pumped to a conventional activated sludge process.

' The activated sludge process is used to remove the organic load from the rvastewater. The
activated sludge process is separated into $vo parallel treatment trains, Each train is broken into
three cells. Each cell is equipped'uvith a mechanical aerator and or a diffused air system. Florv
leaves the aeration cells and enters the clarifiers.

Each train has its own square clarifier. The clarifiers are used to separate the inert and biological
solids from the rvastewater.

The fonvard flow exits the clarifiers and enters the Chlorine Contact Tanlis 1bCf). The florv is

disinfected in the CCT. The final eft'luent is dischareed to Indian Run Creek.

Bio-solids removed at the clarifiers are transferred to eithcr thc aerobic digester, gravity
thickener or returned to the head of the process. The digester is used to destroy the volatilc
fraction of the bio-solids. The thickencr is used to remove tlre excess rvater flonn the solids'
Excess bio-solids are disposed off-site by a liccnsed haule r.

2.2.2 WWTI'Modifications to Rcnrovc Dirzinon

Diazinon can be removed from donrestic rvastervater using Granular Activated Carbon (GAC)
filters or Powdered Activated Carbon addition to Activated SlLrdge (PACT). Includecl in
appendix H is removal efilciency information tbr GAC and PACT. Thc information is supplied
lrom the Environmental Protection Agency's (EPA) Risk Reduction Environnrental Laboratorl,
(RREL) database.

I
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If GAC filters"were used, they would be inserted into the process after the CCT. Flow would be
pumped from the CCT through the filters and discharged to Indian Run Creek.

GAC could present operational problems. Large amounts of solids passing through the system
would foul the GAC unit. Microorganism from the aeration tanks could form colonies on the
GAC. The colonies would clog the GAC units and limit flow. GAC units require regeneration
and disposal. This would significantly increase the operating costs of the WWTP. GAC units
would have to be reviewed in detail before they could be recommended,

PACT would require modifications to the Return Activated Sludge (RAS) pumps, Waste
Activated Sludge (WAS) pumps and possibly the piping. Pact uses GAC in a powdered form".
The GAC is added directly to the MLSS. The GAC becomes part of the MLSS. GAC is
abrasive. As the MLSS is pumped and collected it would wear unprotected mechanical parts.

Specialized pumps and increased maintenance would be required.

The advantage of PACT is increased removal of Diazinon. The GAC in the MLSS adsorbs the
Diazinon. The adsorbed Diazinon is used as a source of energy by the microorganism in the
MLSS. PACT is a more feasible approach to plant modifications than GAC.

The WWTP supports a Borough that is surrounded by agriculture. Most agricultural processes

use pesticides. It is reasonable to assume that a WWTP in this position should have some
mechanism that removes pesticides from the rvastervater. Both GAC and PACT remove other
pesticides (4,4 - DDD, Malathion) in addition to Diazinon.

The WWTP is currently going through a revierv process. The process examines the overall
capacity of the WWTP. Modifications to the plant may be recommended due to this revierv. As
part of this review, the addition of either GAC or PACT should be considered.

2.3 Compliance Stratcgy Pertaining to thc Industrial Uscrs

The most effective way to minimize Diazinon in the lvastervater is to limit it at the source. The
way to limit it at the source is through the application of best nranagement practices. Thc
follolving is a listing of practices that can limit Diazinon in industrial wastervater,

All employees who handle Diazinon must be educated on the proper

disposal practices for unused portions of Diazinon. The nanufacturer ltas

specific methods of disposing of the chenticals. These practices nrust be

applied to all pesticides.

Those individuals applying the Diazinon should be clothed in a disposablc

coverall. After applying the pesticide, thc coverall is disposed oIas solid
waste. This rvill eliminatc Diazinon being transported to the servcr system

via showers or laundrv facilities.

t',

2.



3. The. drain system in the areas were the Diazinon is used should be capped
or diverted from the sewer system. The collected flow can then be hauled
or treated. The treated effluent can be discharged to the sewer.

These are the most apparent methods of reducing the discharge of Diazinon to the
sewer system. In addition to these methods, a manufacturer of Diazinon is committed
to helping with the education process. The manufacturer has educated users of
pesticides throughout the country. Their expertise will supplement all of the other
initiatives.

2,4 Compliance Schedule

The following is a schedule outlining the target dates for all of the initiatives,

February 18, 1997 - The TRE will be submitted to the Avondale Borough Council. At this
time the definition of industrial users and the pretreatment program will be

discussed.

j

t

April 15, 1997 -

Junc 17,1997 -

July 15, 1997 -

August L,1997 -

SSM provides draft definition of industrial user. SSM will explain rvhat
industries will be categorized and rvhy. If required, the Borough Council
will be given two weeks to agree on the definition. If Borough Council is
satisfied with the definition, it can be adopted immediately.

SSM provides draft sampling and surcharge progranr to the Avondale
Borough Council. SSM rvill explain the basis of both programs and the
anticipated costs or revenues from each program.

Avondale Borough Council adopts one of the pretreatment progrmrsr

Avondale Borough Council drafts letter to local industries, The letter
explains the reasons behind the pretreatment program. The lettcr also

informs the user of the requirements that must be met. The letter also

establishes a date for a question and ansrver session.

Scptembcr 15,1997 -Question and answer session at Borouglt Hall. This scssion rvill be used to

educate tl-re local industries on best managenrent practices and explairr the

basis of the program. The best nranagcntent practices rvill bc supported by

information ftom pesticidc ntanufactttrers.

Deccnrber l,199'7 - Pretreatment prograrn is instituted.



June 1, 1998 - '. Review letter on the findings of the program submitted to PA DEP. The
letter is intended to keep PA DEP updated on the results of the programt,
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36oo-PM-wo003 8/95

COilMOHIVEALTH OF PENt'SYLVANIA
DEPART}IENT OF ENVIRONMEIITAL PFOTECTIOR

WATER MANAGEMENT PROGRAM

* o' o,#f X"#f ili',l+ ;?' 3 l.'i
NPDES PERMIT NO.

In compliance with the provisions ol lhe Clean Water Act, 33 U.S.C. Sectlon 1251 et seq. (the 'Act') and

.Pennsylvania's Clean Streams Lew, as amended, 35 P.S. Sectlon 691.1 et seq.,

is authorized lo discharge lrom a lacility located at

West Slate Street

Avondale, PA 19311

Municipalily Avondale Bofough Counly Chester

lo receiving walers named

in accordance with ellluent limilalions, monitorlng requirements and olher conditions set forlh In
Parls A, B, and C hereor.

THIS PERMIT SHALL EXPIRE AT MIDNIGHT,

The authority granted by this permlt ls subiect to lhe following lurther qualilicalions:

1'.. lt there ls a conflicl between the application, lls supporllng documents and/or amendmenls and
lhe lerms and conditions ol this permil, lhe lerms and condilions shall apply.

2" Failure to comply with the lerms, conditions, or eflluenl limilations ol this permil is grounds lor
enlorcemenl action; for permit lerminalion, revocalion and reissuance, or modilicalion; or lor
denial ol a permit renewal application.

3. Complete application for renewal of lhls permil, or notltication of intent to cease discharging by
lhe expiration dale, musl be submilted lo the Departrflent at least 180 days prior lo lhe abovo
expiralion dale (unless permission has been granted by lhe Deparlmenl for submission at a later
dale), using the appropriate NPDES permil applicatlon lorm.

In lhe evenl lhat a limely and complete appllcatlon lor renewal has been submitted and the
Department is unable, through no fault ol the permillee, lo reissue lhe permil belore the above
expiration date, the terms and conditions ol this permit. Including submission ol the Dlscharge

' Monitoring Reports. will be automatically conlinued and will remain fully eflective and enlorceable
pending the granl or denial ol the applicalion for permil renewal.

4, This NPDES permit does nol constilute aulhorlzatlon lo construct or make modillcalions lo
waslewaler treatmenl lacililies necessary lo meel the lerms and conditions ol this permil.

DT\TE PER\{IT ISSUED

)ATE PER.\IIT AJVI EN DiVIENT ISS UED

DA'I'E EFFECTIVE

ISSUED BY

TITLE; Regional iVlanager
Water iVlanapcment

r(.-.. I \ri< Iri
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Pi\R.I A EITITLUENT LIMITATIONS, MONII-ORING, RECORDKDEPING, AND REPORTING REQUIREMENTS i

L ForOutrrll 001 , LaliLude 19"4t'18" , Longirude 75"47'06" , River Mile Index 1.7 , Srream Code 00449
a. Thc permittee is authorized to discharge during the period from :*ffifr.ffi-;ss"a"c. through

@b. Based on the anticipaled waslewaler characteristics and flows described in the permit application and its supporting documents and/or
anlenomenls, tne Iollowrng ellluent llrnllatrons and monrlonng requrrernenls apply (see also Aclclrtlonal Requl ; lbotnotes
Supplemental Information on page Zd)a 1q

Discharge Parameter

E,ffluent tioiiations Mb *b
Mass Units (lbsl a,v) "' CbncCntrations )

Average
Monthly

Average
Weekly

Max.
Daily

Inst. l

Mirr.
Average

,Monthly
Avernge
Weekly

Max.
Daily

Inst.
Max.

Minimum
Measure-

ment.
Frequency

Requircd
Sample

TVpe

24 I{our
Report
Under

A3.C(4)

FLOW (1./GD)
Monitor/
Rgport Continuous Recorded

cuoDs 63 94 25 40 50 lAVeek 24HC

SUSPENDED SOLIDS I tJ l0 45 60 l/Week 24 HC
AI"lMONIA AS N
(5-l1'O t0:31) 50 75 2.0 3.0 4.0 l/Vfeek 24 HC
AMMONIA AS N
(lr-r To 4-30) l5 6.0 9.0 t2.0 lAVeek 24HC

ITECAL COLIIIORM 200/100 ml llTVeek Grab

I)ISSOI-VED OXYGEN z.u Daily Grab

pFl 60 9.0 Daily Grab
,I'OTAL RESIDUAL
CIILORINE 0.5 1.3 Dqilv Grab

Samplei taken in compl iance with the monitoring requircments specified a ve shall be ken al the followths I ron Iall

dments, the following effluent limitations and monitoring requirements apply (see also Additional Requi' , Footnotes and

Re 30 (KAL)255.45
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PARI' A - EIIFLUENT LIMITATIONS, MONITORING, RECORDKEEPING, AND REPORTING REQUIREMENTS

r crrniI hu.

tt:

l-^u aoo

For Outfall 001 , Latitude 39'49'lB" , Longirude 75"47'06' , River Mile Index 1.7 , Stream Code
. 'Tho nnimiriol is authorized lo dis period from lhrough
b. Based on the anticipated wastewater characteris and flows desc applicati lor

00449

amendmenls, the following effluent limitations and monitoring requirements apply (seealsoAdditionalRequirements, Footnoles and

Discharge Pararneter

iffluent I-imitations
Ma.ssUnits (lbs/day Conccntrations

Ave ragc
Montlrly

Average
Weekly

Average
Monthly

Avcrage
Wcckly

Minimum
Measure-

ment.
Required
Sample

COPPER

24nC

4,4'-DDD +

MALATIJION l/lvlonth

DIAZINON

Supplemental Information on page 2d).

LINDANE

Samples taken in compliance with the monitoring iequirements ipecitled a

* See Part C. Other Rcquircment No. 8

Re 30 (KAL)255.46
-2b-
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Pn RT A - rjl?FLUENT LIMITATTONS. MONTTORING, RECORDKEEPIN(J, AND REPORTING REQUIREMENTS

t. Iror Outf all 001 , Latirude 39'49'18"tail uu I , Lat,irude 39"49'l g"*, . Longirude . 75"47'06" River Mile Index
The permilee is authorized to discharge during the period from

Longitude 7 5" 47'06" 1.7

* through _ g{qi..tigl 
,

:ibed in the p rmit applicalion and its supporling docurnents and/otBased on the anticipated wastewater characteristics and flows described in the p rmit applicalion and its suppodi;C daaJfrEiila--i-d/or

mit. '1 :wI "1254

, Strearn Code 00449
a.

b.

amendments, the following effluent limitations and monitoring requirements apply (see also Additional Requirements, Foolnotes and

Disclrarge Paramcter

Dffluent Limitatiorrs
MassUniLs (lbVdav) Concentra

Average
Monthly

Aie.age
Weekly

Average
Weekly

Average
Monthly

COPPI]R

LINDANE 0.00006

, Z4HC

M,4,LA'|IIION

DIAZINON

Supplemental Information on page 2d),

arnples talien in compliance'with the monitoring requiibments speci ied above sha taken al the followinl locati
+* See Part C, Other Requirement No. 8

Re 30 (KAL)255.47
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,?ENNSYI,YANIA

ComrnoruwEAl-TH Op PrrurusYtvANtA
.DEPARTM€NT OF ENVIRONMENTAL REsoURcEs

- pl,q<C notr OUr ncw nAmc -

DEPARTMENT OF EI{V I RONM ENTAL PROTECTI ON
DEP

Lce Par*, Suite 6010

555 North Lane
Conshohocken. PA 19428

February 16, 1996

, Southeast Regional Qffice 6 10.832-6 I 30

Far 610-832.62s9

SpcncerJ. Aridress
Government Special ists, Inc,
59 S. Third Street
P.O. Box 336
Oxford, PA 19363-0136

Re: Avondale Borough Sewage Treatment Plant
NPDES Permit PA0025488
Avondslc Borough
Chester County

Dear Mr- Andress:

This is in response to your submission of the Toxics Re.duction Evatuation (TRE) report for the

referenced facility received in our office on November 28, 1995. We hsve rcviewed the report and have
the followint commen6:

The report was submined over three years fate. The report wss due in our office on
August 27, 1992: within one yeat of permit issuance on August 27, l99l-

The final limils for the parameters studied in the TRE, Diazinon, Lindane, 4,4 DDD,
Malathion and Methoxychlor have been in effect since August ?7, 1994- Tlrere have been

chronic compliance problems with Diazinon and occasional violalions with a,4 DDD and

Malathion.

The resulls of your 1995 sampling protram indicate that thcre is a high probability that

higher than dcsirable levels of Diazinon are eniering the collection syslem, however. lhe

eract source(s) of the pollutent have not been determined

x

I

L

2.

3.

An Equal Opporlunity/Allirmative Acl;on Employcr
|\

Becplcd Prpr. l:)l
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1t

cc: Mr. Goldberg
Mr, Piller

P, OOJ

SpencerJ, Andress

11

+2t February 16, 1996

4. The report recommends that the most ef ficient Bnd cost cffective rnEnner of controlling
the level of Diazinon is rhrough aggressive so'.rrce(s) moniloring and possibly
prelreatment at ihe source(s).

' 5. The renewal application for this permitted discharge is due in our office on February 27,
1996, six months before the permit expires.

In light of the above cornmenls, we request thEt you proceed with Phase ll of the TRE as outlined
in the 1993 TRB Guidance used to prepare your report. The Phase ll TRE is due in our office lwelve
months from the dale of this lerter. Efforts should be made lo locate and control sources of Diaeinon.
When the renewalapplication is submitted at rhe end of the month, we will reevalua(e the effluent limits
in the permit It is likely that some of the paramelcrs in your current permit, which have nol been

present in fte effluent, will noa be timited in the renewal permit,

If you have any questiorrs, please con!ac[ Nancy Crickman of my staff.

t
I

(9 ,o RN)4s-7
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PHASE I SOURCE REDTJCTION REVIEW



BACKGROUND

IltIrodrrcljq1

Ort August 29, l99l the Deparlment of Environmental Resources granted a rcriewul oi

Autftorization to Discharge Under The National PolluLant Discharge Elinrination Syslcnr

(NPDES) artd issrrcd a pernrit accordingly. The current Pernrit Expires at rrridnight orr Augrrst

39, 1996.

'l'ltsrc aru a rlultitrrde

cve ry NPDIIS perrrril,

rcpo rtlprog ranr.

of operating requirernents contairted within llte pcrnrit, as tlterc irrc irr

one of which is the preparation of a Toxics Reduction Evaluatiorr ('fRE)

Llasically tlrc'foxics Reduction Evaluation has three rnain clenrcnts. [:irst, to dcterrninc llr,:

actual quantity of toxic pollrrtants in the wastewater slrearn, seccrnd, lo rletcrnrinc tltc s()rrrcc(s,

t-ti pollutanls untcring the wastewatgr stream and third, lo forrriulate a progranl to rc(lrrcc or

r:litttirrate tlru pollrrlrnts and prrvent dischargcs that exceed pcrrnit lirrrits,

"l'ltis rcporl prcscnts the lindirrgs and conclusions that arc the rcsull ol'lnving trndcnakcrr tlrc

'l-oxics Reducrion Ilvalualiorr.

'l-ftr: lerttt 7'OXIC PQLLU'fAN?'is deti.ned in the Departrrtcrtt ol'[rrvironrrrurrtal l)rotcctiorr's

regttlatitrtts as "Tlut.sc pttlltttuttts, ur cutnbirtations of polluturtts, irtt'lutling disausc-c'uttsirrg rr.gt:lt.l,

wltith uJicr disc'lmrge wut ttpot, Ltposure, ingestiott, inhulatiotr, or ass'irtiltttittrr ittto ttrty
()rgiltti.tttI, aitltcr lircc'tly.f'rotrt the cnvironrnerrt ttr intlirectly by irtgestitttr tlrntuglt Jixu! c'ltttitts',

tvill, tttt tltc btuis'tl'inJbnnutiort utuilultle to the Adninis'truor, L'uuJ't! tlcath, tlist:u.tu, bclttl'iontl

ttltttttntnlilit'.t, cuttccr, gcttt:tic tntttutions, pltysiological ntulJittrctirtrrs, ittt'ltulitty tnttlJitnctiutt.t'iu

t't'1t11ultu'lit)!t. t,t-ltltysiutl tlrfitt'ttttttiorts itt ttrclt ut'gurtisttt.t ttr Ilttir tll.s1littq."



'l'ltc cltrrcrrt pcrr)lit cstablishes discharge lirnitations on FREE CYANIDE, TO-|Al; ZIN(1,

'[OTAL COPI'ER, LINDANE and 4,1DDD, all of wltich are considcred to bc priority

pollulants. Also included in the permit are DIAZINON, IvtALATH ION arrd

METHOXYCHT.OR which arc considered to be o[ conccrrt.

I'>riority llollularrts are thc prinrary lbcus of corlcern because thc EPA has deterrttined tltcrn to

be tlrc nlosl conlnrorrly usecl, persis'lent and toxic substances in wastewaler discharges. 'flruy

include rtrany hr:avy rnelals and solvents. However, other pollutants are oiconcern and will bc

t-rt'itrterest.

Tlte c.lischarge lirnitatiorrs of DIAZtNON, LINDANE, J,4DDD, fvlALATHION attd

fuIETHOXYCHLOR, as rneasrrred in nrg/1, are established in two parts, The initial lintitatiorts

wcre eslablished tbr the llrsr rhree years of the pernrit (8121191 to8127l94) while rtrore strirtgcrtt

lirrrilatiorrs wcrc established lbr rhe last two years of the perrrrit (8/28/9{ to 8128196).

'A copy ol'PART A t:l'the pcrrrrit regarding eilluent lirnitations and rrrortitoring reqrrirerrrcrrts lor

discharge is inclrrded as Apperrdix A for reiercnce.

1'lrc l3orouglr of Avorrdalu Scrvcr Arrllrorily owns the sewagu collectiorr arrd trcil(nlcnt systcnl,

'l'ltc llrtrough Corrrcil lcascs llre sysrern irom llre Authority and operatcs it.

'l'ltc systcttt was constrrrctcd in 1969 and 1970 and contrncrtced 0l)cratirtg in 1970. l)larrrirrg lirr

attd ct:ttstructiorr ol'llrc systerrr was a joint undertaking bctwecrt tlte Borotrglr ot'Avortdalc:ind

Ncw Ciardcrr Township. Tlrc sys(enr contirrucs to servc botlt rnurricrpalitics today, llascd orr tltc

199-l Chapter 94 rcporl, thc average daily tlow originatrrrg in Ncw Cardert Towrrshill rvas

l2l,58l gallorts or -{0.1% oi'the total llow whilc the average daily llow origirraling irt Avorttlllc

was 186,6(X) gallons or 59.1% oi lhe rolal llow of 106,719 gallons/day.

I
.J
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'l'hc trcatnrcnt lacility is located along Avondale-New London Road near lndian Run.'Roatl.

Discharge tiorn thc plant is to lndian Run which is a tributary to the White Clay Crcek. 'l'hc

perrttitlcd hydraulic capacity of the plant is 300,000 GPD,

:1

.'Ilte treatntcnt proccss provides secondary biological trealnrent with lhe cornplete rrrix activatcd

sludge proccss with disint'ection accomplisherl by chlorine contact prior to disclrarge.

'fhc sewage lrcatnrcnt planr consists of a bar screen and grit chanrber, lbur aeration tanks ,J :

opcrated in two parallel trains, two parallel secondary clarit'iers, two parallel clrlorine conlact 
.

tattks, rwo aerobic sluclge cligesting tanks and a sludge thickener tank. , :

lrt 199J, an 80,000 gallon flow equalization tank was added tollowing the degritter, lwo oithe

acrobic digestion tanks were converted to diffused air aeration tanks, each clarifier wcir h:ngth

was extcndcd and a 20,000 gallon sludge holding tank was added.

Since corrrplction of rhe recent upgrades, the overall quality of the eitluent has irnproved

noticcably and tlrc lrealrnent process is more uniform and cortsisten(.

A sile plan, l)rarving l, slrorving rhu treatment cornponents, bciore tlte reccrrl rttclrtillcatiorrs,'is

irrclrrdr:d as Appr:rrdix B. A site plan, Drawing 2, showing lhe trcatrttcrlt conr[)orlur]ts, altcf tllc

rcccrtl rrrodillcatiorrs, is also irrcluded as Appendix B.

Nu U< Y ) A!..'JJlr I l(11 Hr1",rt
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ilr INFI,UENT/EFFLUENT QUALITY REVIEVV !

h ftrvi$rv*of lrxl$f ilc D:rra

I

T
l)uring lhc yrurs 1989, 1990 and l99l an extensive amounl of tesling of thc influerrt,'cfllucrtt

,l ,rnrl slu<lge associatecl wilh tlre lreatn'lent process was conductcd. Tlre toxics (pesticides) tcslc(l I

I
werr: I-INDANE, DIAZINON, tvtALATHION, 4,4DDD and tulETHOXYCHLOR. 'l'hc dala

I urc l)rcsunlcd in the tbllowing uables; Table I lists the test resulls of thc inllrrerrt arrcl cfllucrrt

sarnpling rcginrcrrl and Table 2 lists the test results of the sludge sanrpling.

Thc tables show that virtually all but one of rn. monirored toxics have been consisrcntly bclorv

the dctectable linrits of the laboratory tesling equiprnent. Excluding DIAZINON, lhcre rvcrc

ortly 4 sanrplc results our of l0B total sarnples analyzed and reporled thar exccedcd detcctrtrlu

lirrrils.

El'lbrts were nrade lo locate the sorrrce(s) oi DIAZINON entering the systerrr and lo clirrrirr;rtc

rrr rcducc its prescnce, That eftbrt was sriccessirrl as eviderrced by tlrc drta.

'fltc data in Talllc J, allhotrglt a dil't'crent lbrrnat, is a contirtuatiort oi the labrrlaliorr ol'tlrc resrrlts

ol'ort-going sarrrlllirrg ol'tllc listcd pesricides. Data l'rorn 'l-a[.rls 2 lbr thc 1,uars 1989, 199() irrrtl

u prtrt oi l99l arc again prescnted in Table 3 along rvith additiortal data lirr tlrc ycars l99l rrrrtl

1992. 'i'hc sarnplcs l'rorrr 0l/09/90 throrrgh 0'llO2lgl tall withirr the pcriocl of tirrte'tlrrrirrg rvlticlr

tlrc old NPDES pernrit was in force. The samples front ll10619 | lltrorrgh ll/06/92 lall witlrirr

tlrc pcriod of lirrre during wlrich thc current NPDES perrrtit rvas irt iorcc.

Dtrring tlrc llcriod 0l/09l90lhrough l2/10/91 tlrcrc rvere l9 scprratc sarrtples t-rl'irrllrrcrrl to tltr:

lrlrnl lrt:rlyzctl l'or cach oi'tlrc lisred pesticides. For LINDANE, l5 ot'tlrc l9 sarrtplcs (1911)

tvcrc lrcltrw dctcctablc lirnits, l'or DIAZINON, 2 oI the l9 (l I 9/o) sarrrples, \vcrc bclorv dctcctlblc

llrtits, lirr fvlAl-ATHION l8 oi rhe l9 (95%\ wcre bclow detecrrble lirrrirs, l'or -1,{DDD, l9 ol'

tltc l9 (100%) rvcrc l;clow dcteclable linrits and ior fvlETtlOXYCHt-Oll, l7 ol'tlrc 19 (.)(l%)

w'urr: ltclow dr:tcctalllc litrrits. Ot'tlre I LlNDANE sarrttrlcs rbovc dclcctatrlc lirrrits, ? rvurc

I l. L { \, .10 lr,rr)



:lttw tltc currcnt Nl'l)ES pernrit lirnrts (ii lhat lirrtit werc to bc upplicd to tllc irrllrrcrrt) arrrl I

was cqual to thu lirrrit (it'thal lirtrit wcre to be applied lo the influcnt). Oi tlre l7 DIAZINON.

sartrplcs abovc dctcctable linrits, l7 were above the- currerlt NPDES lirnit (ii that linrit wcrd to

bc aplllicd to tlre inllrrcrrt). The I MAI-ATHION sample above detectable Iinrits was also abovc

tltc currcnt Nl'DES perrnit lirnit (iI rhat Iimit were to be applied to the intlucnt). 'flrc 2

NIE'l'l-IOXYCHI-OR sanrplcs above detectable linrits were also above tlte crrrrent NPDES perrttit

lintit (ii tltat lirnit wcrc to be applied lo the iniluent).

l)rrrirrg thu 1lr:riotl 0l/09/90 rhrough lll06192 there were 50 separate sarullles ttf cfflrrcrtt f'rortt

lltc pfarrt analyzcrJ l'or c.ach of the listed pesticides. For LINDANE, l8 oi the 50 sarrrples (36%)

wcrc below tlcteclable linrirs, tbr DIAZINON, 35 of itrc 50 sanrples (10%) were bclorv

dctcclable lirrrits, tbr fvlALATHlON, 49 of the 50 samples (98%\ wcre below detectable lirnits,

lbr 4,4DDI), 25 oi rhe 50 samples (50%) were below delectable lirtrits artd lbr

fvlEI'HOXYCtil.Oli, all 50 sanrples rvere below detectable linrits. Oi tlte l2 LlNl)ANE

sarttplcs abovc dcrccrablc linrirs, nonc were above lhe currertl NPDES perrnit lintit. Of tlre l5

DIAZINON sarrrplcs above dctccrable lirnits, all l5 rvere above tlte crrrrcnt NPDES perrttit linrit.

l'lrc I MAl.,{'l'HION sarnllle above deteclable lirrrits rvas also above thc currenI NPDES pcrrttil

lirrril. Ol'rlrc 25 l,lt)l)D saruples abovc dcrccrable linrirs, llrcrc is lro rrraxirrrurn st;lcd irr tlrc

rrcrrrri(.

l)trrirtg lhc pcriod 0l/90/90 throrrglr l2ll0l9 | lhere were 42 separatc sartrplcs ol'slrrdgc t'ront (lrc

plant itnalyzcd lirr clclr ot'thc lislcd paranrcters. Of tlre -12 sanplcs lor caclr el'tlrc llesticitlcs

t.lNl)ANtj, DIAZINON and {,-ll)DD, all {2 sarrrples lbr eaclr rvcrc [rclorv dctccrutrlc lirrrils.

Ol tlrc-12 sarrtlrlcs lustcd lbr Mr\t-ATHlON,4 were ubovc detcctablc lirrtits arrd ol'tlrc l2

sarttplcs lcstcd lilr NlEl-HOXYCHI-OR, 2 were abovc dcleclatrlc lirnits. 'l'lrcrc:irc no NI)l)ES

pcrrttit lirrrits cstablislrcd lbr tlrr: (cstcd pesticides in sludge.

13y wity t)l strtttrttary, bascd on rlru dala in Tables l, 2 and 3, ir appc:rrs tlrat ut tltc .5 tcstud

pcsticicjcs in tltc irrllrrelt strctr)1, DIr\ZINON cxcceded ttre NI)DES pcrrrtit lirrrit lbr tlri:

llcsticidc il'llral lirrril wcrc to bc lpltlied lo irrl'luerrt. ll also al)pdrrs tlrat ttl tltc i lcsled

pcsttcitlcs irt tltc clllrrcrrl srrclll tvtE-IHOXYCHt-OR, MAt.ATHION arrd l.lND,\NLj rrrc



rotrtirlcly llulow the Nl'DES perrnit lirnil lbr each, that DIAZINON cxcecdcd rlre NI,l)ES pcrrrrir

lirttit occitsit:rtally, howcvur, thc latest 25 of ?7 sarnples are below derccrlble lirrrits, arrtl rlrar

l,4l)l)l) cxccudctJ dctectable ljrrrils but no specitlc conccntratiorr lirrtit is establishetl in tlrc

currunl NPI)ES lturrrtit. Bccausc ol'the quality of thc sludge sarttllle rttatrix, it is rrol upl)rol)riatd

lo draw any spccilic couclusiorrs frorn the sludge data.

l'ltc overall conclrrsion, therctbre, is that of the five listed toxics (pesticides), DIAZINON

aPl)cars lt) bc, botlt liorrr an iniluent and effluent perspective, the one pesticide that has lrros't

olictt uxcr:crletJ thc currcnt NPDES pernrit linrir while the rerrraining lbrrr are gcncrully llclorv

tltc crrrrtjnt Nl)l)1:S pcrlrrit lirnits [or cach of therrr respecrively.

tV.
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OATE

ot/c€/!o <0.02 15.0 <O.t <0.02 <0.5
0l/cg/DO

Trble 3

HISTC6ICAL ANALYSIS OF EFFLUENT FARAIvIETEi
AVCNDTE WWTF

sLUCG€ (mq4q) (sfxHlol
UNO Ot^Z MAII OCO ME-IH

<0.2 <z <1. <0.2 t.
<0,0t <0.1 <o.05 <0,0t 0.05
<0.01. <0.2 <0.1 <0.02 <o. I
< l, < to. <5. <1. <J.
<0.02 <0.2 <o.t <o.02 <o.l
<o.o2 <0.2 <o.05 <0,02 <o. I

<o.0 <c. <z <0.0 <r.
<0.02 <0.5 <0.1 <o,02 <o. l
<1, <JO. <7, <1, <7,
<f,. <:o. <?o. <3. <m-
<o.oit <o,5 <o.2 <o.Gt <0.2
<0.02 <o.{ <0.1 <0.02 <0.1
<o,7 <t0. <3. <0,7 <3,
<0.02 <0.{ <0.2 <0.02 <0. I
<to. <30. <t0. <1, <lo.
<o.l <o.6 <0.2 <o.Gt <0.2
< t. < lo. <6. <1. <6.
<o,o2 <o.2 <0.1 <0.o2 <0.1
<5, <t0. <5. <1. <5.
<0.f <o.2 <0.1 <0.02 <o.l
<o.cJ <0.1 <0.2 <o.o:l <0.2
<z <20. <20. <2- <20.
<0.02 <0,2 <0. | <0.02 <0. I

< l, <to. <7, < l. <7.
<t. <10. <9, <t. <9.
<0.q1 <0.3 <0.2 <o.Gt <o.2
<3. <f,o. <20. <3. <?0.
<0,c3 <0.3 <0,2 <0.o1 <0.2
<o.9 <!, <5. <0.9 <5.

<o.o5

<o.o:t

07/cJ/E4t <o.05
07/cJ/ro
caioTl'4
c./07AO
C!/07rs€
cc/o-r/rc <o.o5
C€/0Jrto
t0/02/Eo <0 3

I zcc./e I

tzto/ll o.c5 t,l
l2lrcle I

tutTfel
lZ2'6/fg I

l?J l,"0 I

0 | /07/€2
0l /t.rc2
0r/?l/02
ov2uo2
02e*9?
o?Jlv92
0zlv02

qvt 0/92
6!t7le2
o3t2402
0.1'05.92
0s/ | 0/02
c,4'/tzn2
6.d/02
ct7iottoT
q7ll4t2
glt?llfl
C.dlo1.t2
c6r2ln2
0A.rO lrA 2

F/15/!2

| 0i cd/02

I lrCdr'02

0?06/!0 <o.02
ovcd/ao <o.05
o$6./to
o5r'0t l0o
O5/0lrto
C6D6CO
06/cd!o

126 <0.t <0.02 <0,5
t.! <0.2 <0.05 < t,

az <0.: <0.05 < :.

l4z <0.2 <o.Gt <1.

<31. <o.2 <o.cs <1.

2tl, <0.3 <o.05 0,65

160. <o.f, <0.G5 < r,

<0.J <0.05 <0.1

<2- <0,05 < t.

< t. <0.o5 < l,

<0.t <o.o2 <0.5

< c. | <0.o2 <o.J

<o.01 <0 0r <q,05

<o. | <o.o2 <0.-l

<o.c5 <c.ot <0.c5

<o.02 c.9 <0.5 <0.02 <0.5
<0.c5 0.d <0,2 <c.cs < l.

<o.o:l <0.5 <0,1 <o.o? <o.5

<0.02 l.!

<o.o3 t$.

0.tr <3.

<c".2 <2_

<0.02 <0.2

<0.1 <t.

<0.2 <0,02 <0.5

<o,2 <0.C5 < l.

<0,1 <0-02 <o.{

<'1. <0.: <{,

<o.l <0.02 <0.1

0.9 <0-c5 <0.1

-

L
o

I

L
g,

L
o
t-

lolo2tta
I I'Od/9O
I rrc4/EO
l2YC.r/EO

I 2/Gr/EO
<0f, 26

0lie19t <0.05 0.9
ot/6/!l

, ozct! I 0.9 J..t

I l6!/! |

I ri?a/gt 0.J 0.5
I I /i!/9 I
12c5,'9 | o.G3 0,..

. <0.2 d.3 0.J <0.02 0.f

o3/ot! I

c.vot! I
orJo2/o I

< 0.02 0,5

<o.o5 <3, <0.J <O.05 <1.

t t/o6n I
I t/l{/0t <o.ol 0..t <o.5 <O,Ot <o,2
I t/l{!l
l tEo,€r <o.c6 0.5

<0.c5 <0.2 <0. | <0.c2 <0,-l

<c.05 <0.5 <1. <c.cs < l.

<0.02 <0.5 <0.1 <0.02 <0.5

<c.G5 <?. <0.J <0-c5 < l*

0 c{ 0.r <0.c5 <o.ct <o.:

<0.c3 <0.01 <o-2

<o,c! <c.0t <0 c5

<o-c5 <c.01 <o 2

o.cs 0.1 <o.cs <o€r <o.o5

<c.c5 <0.5 <o.l <c,c5 <o.J
0 c5 0..r <o.c5 <c"01 < 0.c5
0.07 0.5 <0.05 <c 0r <c.c*5
<c.01 <o.ot <o.cs <1.1 <o c5
o.cr <0-0t <0.c5 0.r <0.c5
0.c? <0.01 <0.05 0.: <c.cj
0.02 <o.ot <0.2 <c.r <c.c5
0.ol <0.01 <0.: 0.t <0J5
o.cJ <c.ot <o.1. 0"3 <0_J5
0.0t <o.ot <o.2 r.r <o,c5
0.c5 <o.ot <o.2 0.7 <o c5
o-dt <o.01 <o.2 0,6 <c.c5
0:a2 <o.01 <o.05 0,{ .qos
<c"0r <0.0t <0.c5 0.2 <0.o5
of ? <o ot <0.o5 0.5 <c,c5
o07 <o.ot <0.c5 0l <o.c5
0 tl <o,01 <o G! <c | <o c5
oc-2 <o.0t <0.o5 0.1 <0.c5
0 c: <o.01 <0.a5 0l < 0.o5
o;cz <o.ot <o.o5 0.f <0.o5
<0.01 <o.0t <o.05 | I <o.o5
0",t2 <0.01 <o.ol 0.5 <o.c5
o;cJ <o.01 <o.o5 0,J <o.o5
0.r{ <0.0t <0.o5 1.2 <0c5
O:{l <C 0l <0.G! | I <C C5

o"J-r 0.?1 <0.c o3 <1.
0-c.5 0. | 7 <0.05 0"2 <0.05
o"cJ <0.02 <0.05 0_: <0 c5
0,C5 <C0l <0,C5 3:l <C,Cf
<r 3t <c 0t <0,c5 0 I <3:5

<J, <S. <lD. <J. <ao.
<o.cJ <0.J <o.2 <o.cS <o.2
< .t. < ro, < lo. < .1, <:o.
<0.0? <0.1 <0-l <o.92 <0,1
< l. <10. <7, <t, <7.
<c.c3 <c J 0,: <o.c3 <c.2
<J. <:O. t.r. <J. <1O.
<o cJ <c.f <o,2 <o.cJ <c ?
<J. <J0. <10. {3, <10,
<z <rc. t.t. <L <lo.
<c cJ <c.J 0 3 <0.9f <0.1

E
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A sanrpling regirncnt was desigrred and implemented to caplure sarttples lrorn 7locatiorts

lltrotrghout lhe r:ntirc sewer systcnl over a continuous pcriod of 7 days. Sarrrpling bcgart ort lhc

al'ternoon of fvlay l, 1995 and concluded on May ll, 1995.

l)rawing -J slrows sclrernatically rlre krcation of each of the 7 sarnpling points. Sanrplc location

A rvas at the r'nctcr pil on rhe Route 4l line coming lrorn Nerv Garden Township wltere it

conncuts to tlrc Llorotrglr collection systern. Sarnple location B was at thc rrteter pit on tltc

railroad line conring fronr New Garden Township where it connects to the Borough collectiort
':

systcrn. Sanrple location C was at a manhole, near a greenhouse, through which the cntire

nonhcnl scction of lhe Borough llows. Sample location D was at a manhole througlr whiclt the

soutllcrn scction oi the Borouglr and the Avon Mohr subdivisiorr llows. Samplc locatiort E was

irt thu hcad of tlrc treatrrrcnt plant and represents I00% of tlre inlltrcnt cntering llte trclltttcrtl

'rroccss. Sanrple locatiorr F was at lhe process point of discharge to Indian Run. Santllle

-rciltion C rvas a( lltc activatcd slrrdee recvcle Dath.

Sarrtlllcs rvcre takcrr at localions A, B, C, and D twice eaclr horrr lbr {8 ltt:urs by u corrtposilc

sarrtplcr, -fhis 
rcsrrltcd in threc cornposite sanrplcs at each oi tlrc [orrr locatior)s ovcr a scvurt dity

puriod. '[-ltc scvcrr sanrples obtained a( location E rvere taken trvicc each ltour l,or ]J ltorrrs lly

a uorlrJrtlsilc sarrrplcr. Sarrrpling at location E begarr two lrours u[lr:r sarupling bcgarr at locatiotts

A, ll, (:, and [) irr urdcr to er]srrrc conrplete overlapping of sanrplirrg periods and ltl tllorv li:r

lug lirrtr: tltrotrglturrl tlre collection systenl bctrveen locations A,B, C artd l) lrrd locutiort E.

Sanrpling at locatit-rrr F began l6lrours uftcr sanrpling bcgan at locatiorr E in ordcr to cnsrtre tltc

cl'llucrtt sarnlllc rvas taken at abour the time the flow that was sarnplcd a( location E would ltc

lrnished thc trcatrncnt process and be exiting thc planl. Sanrples oblained at locatiort l: wcrc

lakcn trvicc caclt lrorrr lbr 2-l horrrs by a corlplosite sanrplcr. Sarrrpling at locatiort G llcgart about

2'l ltottrs al'tcr tlrc surrrplc takcn at location E enlercd thc trcatrrrcnt proccss. Sanrplirrg at locatiort

C *us dorrc as u grall salnplc cach tlay.
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A sutttrturry ol the sarrrpling procerJrrre is includcd as Appcndix C. A lable dellictirtg tlru

sarrtltlirrg sclrcdtrh: is inclutled as Table -1.

'l'ltc sarrrlllirrg rcgirrrurrt described above was developed in ordcr to provide an cxtcndcd pcriod

i'ii,i,,t. tluring wlrich sarnples would be uaken thereby increasirrg the probability ot sarrrpli;tg lrty

rrrtusual disclrarge cntering the systerrr. Also, the offset between the slart of sarrrpling and

t'rr.:qucncy of sanrplinB alllong lhe collection syslenl, inllucnt and eftluenl locations wAs

inlcrtlional irr orclcr to hclp ensure correlation of data.

'l'lrc cntiie progranl was exccuterl as planned *irhort any clisruptions or evcnls thar coultJ

cornproruise the integriry of the dara. There was no rairitatl during the entirc sarttplirtg ;rcriod

and tlrc trcallilc0t process was working smoothly.
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.,\ surrrrrrilry ol' llrc arralyticul rcsuits irorrr the

r:ault rrl' tlrs 9 loxics cvllrratcd. A copy ()t' the

'l'ltc furrrrat ot' ltrc prcscntation oi the tlata is sell'-explanatory.

botlorrt ol'ulcli tlata grorrpilrg represcnts tllc lirnils currerrtly

ullply tn cl'flucrrt urrly.

sarnpling progranr aru [)rcscrltctl irr 'l'irtrlc .5 lirr

laboralory rcporls arc irtclrrticd ls Allltcrrtlix l).

'l'hc perntit lirnits sltowrt Llt tllc

in el'ttr:t. -l'lrcsc 
llcrrttil lirrrits

It is irrtportant to notc rhar the ubiliry of the analytical instrurrrenlation lo iderrtify artd quarttil'y

tltc prr:scrtcc ol'a parricrrlar rnaterial is, in large parr, dependcnt ttport ltclrv frec caclt surttlllc is

of othcr clcnrcnts that could cause deleclion intert'erence. Althouglr dilutiort of tltc sarttllle is rtrtc

\vay lo try to "clcan il trp", lherc is tlre polential to dilute tlte sarrtplc too nrucll arld not dctect

lltr: llrcscrrcc ol'tl)c clurrrcrrt oi irrtercsr. Tlre reader should kecp tlru lbrcgoirrg irt trtirttl ils lllc

dula urc ruviswcd. ln sevcral cases rhc lirtrit oi detcction is ratltcr lriglr as l rcsult oi the qtrality

rt'lltu s:rrttlllc rrrrtri.r. llr tlrc casc oi DIAZINON this arralytical corrsidcration is apl)arcnt.

lrulltrrvirtg is lrt ovcn'icrv ol'tlr,: satrrplc analysis tbr the 8 toxics lcslctl lllrrs oil lrrtl grc;.tsd,

l)t.,\ztNoN
@:

'l'ltc rcsrrlts ol'tltc collcc(iorr sy5tctn sarrrplirrg tor DIAZINON 5uggust tltcrc is a ltiglr pnrbirllility

t/t.;rt lrigltcr llurrt du>irablc levuls ol'tlris clrcrrrical arc errtering tltc systcrrr. [:otrr t:l'lltu sct'ult

cl'llucrtt sarttl:lus rrruasuratrly excccdcd tlle currcrlt perrrtit linrit rvlticlt lurtltcr 5uBgc)ts tllu

l)rc5cncu ol'I)IAZINON In tlrc systenl irt lligher tharr desir;rblc lcvuls. 'l'lris lirrdirrg is gcrrurally

etrrrsi:tcrrt witlr llrcviurrs tindings.
li

l J



l.lNl)ANli

All trrrl urru ol'thc sanrltle rusrrlls wcre bclo\v detcctrble lirrrils arrd tlre dr:lcclablc linrit rvirs ivull

bclorv lltc insluntuncous ruaxirnrrnr valuc established in thc cttrrcrtt llcrrttit. 'l'lris suggcsts tllll

rhc lcv,:l ot't.lNt)ANE in thc syslctu is gerrerally acceprablc. This tintjing is consisrcrtl rvillr

pruvious lirrdirrgs.

l,ll)l)l) !

\Vith orru'cxccl)tion, thu Routc 4l linc, thc sarttl>le results suggcst lhe lcvcl of -1,{l)l)D in tlrc

syslcnl is gcrrcrally acceprablc. Althorrgh rro specilic pcrruit lirrrit is cstablislrctl tbr this

pcsticidu, tlrcrc gurrcrally appcars to bc a sul'hcierrt anlount prcscnt in thc Routc ll lirru to

lchicvc lrrcusrrralllc rcsults irr all tlrrcc sarrrplcs. Even tltouglt:rll ct'tlucrlt sitnll)lcs rvr:rc llclt)rv

(lutcctilblc lirlirs, thc lcvcl oi J,{l)l)l) cnteri.ng tlre syslenl sltotrld bc lirrthur cvaluulutl. 'l'lris

lirttlirrg is gerrcrully consislunt rvitlt prcviorrs lindirtgs.

All llrrt urtu ul'tltc strrrrltlc rcsrrl(s rvcre llclorv delcctaLllc lirttits lrrrd tltc tlclcclltltlc lirrrit tvirs rvcll

Itelrtrv lltr: irtstirrttiulcous rrurxirrirrrtr vllrre eslablislrcd irt tlte currcill 1:crrrtil. 
-l'ltis:rrggcsls 

tltu"

lcvcl crl'tvtAl.A'l'l1lON irr tlrc systcrrr is gcncrally accellratrlc. 'l'lris tjrrding is curtsistcrrt rvitlr

prcv rrrrrs lirrcJirrgs.

r\ll lrrrl (ltrcu ol'tlrc sarrrplc rcsrrlls rvcru bclorv tlclectablc lirrrits, lrr tltis uusc, llte tltrcu sarrrplr:

resrrlls lrbovc rlclectalllc lirrrils rvcrc l'rorrr tlrc sarrtc sarrtplirtg tirttc llcriod brrl Irrrnt lltrcc tl il'l'crurrt

Iocatitrrrs irr tltc ctrllcctiutr sysldnt. Drrrirrg tlrc sanru pcriotl, tltrcc 2-l lrorrr cotrtllositc s:rrrtlllcs

wcru lakcrt rll tlrc inllrrcrrt. 'l'lrcsc rusrrlts rvr:rc l;clorv thu tletcc(lrblc lirrrit. 'l'lru c-lllrrcrtt sarttlrle

rcsrrlts uvcr tlrc 7 day lxriod rvcrr: all llclorv a consistcrlt dctcclirblc lirrrit. -flris 
suggcsls tlru luvcl

ul'f'll:'l'l'lOXYa'lll.Olt irr rlrc sysrctrr is gcrrcrally acccptablr:. -l'lris lilrdirrg is cortsistcnt \vrllr

l)ruvluus lirrtlirrgs.

{

f:f 'tY!r lI :i



lrt irddititlrt to lhu.pcsticidcs discusscd above, tirree addiriorral toxics lllrrs oil arrd grcu{c rv,:rc

cvalttlttr:tl, l;ullowirtg is lrr ovcrvierv ot'the sarrtple analysis lirr tlrcsc lbrrr plrirrrrcle rs. lrr tlrcsc

ca5cs, tltc satttplirtg locations rvcre linritcd to the irrtluent, locrtiorr E, and cl'flucril, ltrcatiorr li,

,but 
uscd thc l4 hour cornposite sarrrlllc describcd previorrsfy.

i\ll ol'tlrr: irrllucnt satrrple resrrlls rvcrc bclow delectable lirrrits wlrilc tltree el'tluent saniplcs rvcrc

llclow dctcctablc lirrrits. 'l'lris is rrrost likely a result of the corrditiorr of tltc sarttlllu nrltrix

ticscrillctl ar tlre hcgirrning ol'thc scction, In arry evcnt, the slrttllle resulls tbr the sarttlllcs irbovt:

tlcicctable lirrrits wcre all below tlre pernrit rnaxintunr valrre. This suggesls that levuls of

CYANII)E in tlrr: svstcnl are acccptable.

('0l,l,l:lt

'fwo ol'thu scvc'rr cl'llrrcrrt sanrple rcsrrlrs exceedcd crrrrcnt pcrrrrit lirrrirs. lt u;llluirrs irtlrrr tlrc

t,lila, corrtllaring irrlltrcrlt satll)lc datl to el'lluent sarrtple data, tlrat COI'l'l:R is rcrrttlvcd lty tlrc

lruill illcil I J)roccs5.

'l'ltc rustrlts suggcsr tlrc lcvcl ol'COl'1'ER in the wastewalcr cl'llrrcrrt is rtsrrally bclow tltu llcrrrtii

lirrtit Irrrl tlucs tlccasiorrally cxceed it. Tlrc required rrtorrtltly sarrtplc arralysis rlitla rellurtiltg

slrortld ltc rnortitercd to dc(crtrrirrc il'trends in the levul ol'COl'l'ER in tlrc systcnl dcvclrtll over

t'ir t tc,.

ZINC:

All ol'lltc santplc rcsrrlts lrc rvcll bciorv lhc currerr( peruttit rrraxirnrrrrr lirrril. lt rl)pcurs l'rurn lltu

data, uuntparing irrtlucnt sarrrlllc data to el'llucnt sarrrplc data, tlral ZIN(: is rcrttovcd by rlru

trciltiltclll l)rocus5.



Ol!_& (ircusu ;'

r\llltotrglt tto rttr:rttiurl ol tlil artd grcilsc cxists in tlrc llcrrttit, it was cvaluilletl ilrly\vay bcclusc irr

tllirrly lruatnrcnt lacililies oil and grcasc levels are signilicarrl und rtcgatively irrrllact thu Jrllrrt

'tt;lcratirlrts and r:l'lluenl qrrality. 'flrc sarnple results frorrt thu rcccr'rt evIluatiorr irrdiqutc tlrc

irtllucrtt oil artd greasc levels are vcry reasonable, tlre trcatnrent proccss retlucr:s tlrc lcvcls

lirrtltur arrd tlrc cl'lluenr quality is extrcrnely good.

.S rr rn ltr:l ry

'l'hc arralytical rcsults frorl rhe 1995 Sarnpling Prograrnlerrerally lbllow tlte resulrs llrut wcrr:

utrscrvcrl drrring prcvious tcstinB between 1989 and 1992. Itappcars that DIAZINON is lltcortly

tttxic lhal tcrrds loward being corrsistently at or above currcnl pnuil lirrrits. Thc lcvcls rll'olltcr

tuxics tlrat wcrc analyzed are generally well below current perntit linrits,

Althotrgh sarrtplc qrrality is u t'acror rvhich inrpacts the lcvcl of dctr:ctiorts ol'thc spccilicd

srtftslitrtcc, il rlocs trot itppcitf rltar sarrrple qualiry w'orrld irtvalidatc irrty rcsrrlts or lr:lrrl to clrartgirtg

itrty cortclrrsiurts.

Itt art atturrrpt tu ustatrlislr a rrilsorrablc coutcxl in which to vierv tlrc l)IAZINON sarrrl:lc rusrrlts,

cottsirlcr tlru lirllowing. DIAZINON is a colnnron pesticidc tlrat is availatrle l'or prrrclrusc nl

llrttprst llty gardr:rt cunlcr, llontc cctltrjr or lrardwarc s(ore. IJsually, tlls cor)ccrltrltitlrr ul llrc oli.

tlrr: sltull'solrrtirtrt is?5%. ln tlris lbrnr, orre-lralf of one nrillililcr, ur rorrgltly tcrt r,lrops, conutirts"

It-l rng ot'l)lAZlNON. ll'thc sarne ll3 nrg were addcd to a daily llorv ol'.100,(XX) galkrrrs {tlru

rittcd clllacity ol'tlris 1;larrt) tlrc conccrr(ratiorl would bc 0. I ugil rvlriclr is lltc crrrrcnt purrttit

itlsliltllartcoLls rlaxinrrrrrr lirrrit. In tlrdcr lo Ineet the avcragc rrrorrtlrly lirrrit r-rl'0.01 rrg/1, tltc

avcrlgc daily loadirrg ol' DIAZINON shorrld nor cxceed J5 rrrg.

s,:

tr,r.r'!r ji 1.,.,\ i.i:li l{lr,i."
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AVONDALE TRE SAMPLING SURVEY

MAY '199s

pbrmit limits: rnonthly average = 0.04 ugll, instantaneous maximum :t 0.1 ,g7t
Boldvalues are permitviolations ol the inslantaneous maximum"

peimit limits:r monihly bVErage = 0.3 ug/1, instantaneous max-imum = 0.75 ugil

poimii limits: non-detectable, using EPA 608

1

AZIN ON fu

QcE

SAMPLING LOCATION
Route {'t Railtoad Greenhouse Junction MH STP lnlluent STP Ettlueni STP WAS

.l

o.2 01 I
I

.+ o,7 06
..,. o.7

o

v.z 7 1 2

0.5 0.4 lo
1 l1 0.54 .J

H

1.2 O;l n(:
09 4.7 2

I o7
l0
1i '|

NDANE

Datr
SAMPLING LOCATION

Floute .t I Raikoad Gr-eenhouse Junction MH STP lnlluenl ,S-[P Eflluent STP WAS
,t

o.l
4 < 0.05

0.'r
6

< o.04 0.1 < 0.01
0.1

u-f,
I

< 0.05 < o.0l o01
0.1

< 0i
IO
ll

.1 - DDD

Da[e
SAMPLING L ATION

fi,trt*re 'tJ Sarlroad Gre enhous e tron MH STP Inllue_at Its TP

il

o"o4ri < o.o2 01

A ol i < o.oi
nt < 0.01 < 0.07

6

0"o2 0r 0.03
0.5

< 0.021< 0.0'l 05

\,r, uo < 0.02
< 0.01 < 0.01 n'l

I 03
l0 n2
tl

'' ^ r+ \ t;; '.lir;r f) \\,,,J,1. I l{l r1,1,...t



'l':rblc 5 (currlirturtl)

AVONDALE TRE SAMPLING SURVEY
MAY 1995

1.M

permit limitsi rnonthly average = 0.15 ugil, inslantaneous rnaximum = 0,38 ug/l

s.M

permit limiis: montnly aveiage ; 0.08 ug/1, instantaneous maximum = 0.2 ug/l

6. C'/ANIDEAN m

Da

SAMPLING OCATION
lnl-luen.t. i.STP E

I

< 0,00
o.006

< 0.005 o.005
B < 0005 0.006
Y 0.005 \J.TJ I

l0 < 0005
il < 0.005

permii liinits: mbntfriy average = O.Ol9 mg/1, inslantaneous maximum = 0.048 mg/l

ALATHION

l._Datir

SAMPLING LOCATION
Route .t I Flailroad Greenhouse 'Junction MH S"IP lnlluenl SIP Effluent .ETP W49

'1

01 2 06 2

4 o.o7
05 4z

.o

J 2 0.8
J

7 S : 0,05 :< 0.05
I

< o.05 0.1

z
a t

l0 1

1t

ETHOTYCHLOR U

.Oate

SAMPLING LOCATION
8ou,le, rt.l Ratlroad Greenhouse Juncoon l'{H STP Inlluent STP Eflluent STP V/AS

0.3 03 n? .l
I

4 01
5 I 03
o

03 0.5 I7 < 0,05 < 0.05

0.1 1 0.09 0.06
< 0.05 < 0.05

I 0l < 0"05
10 nq
'1 1 < 0.05

I \.1
"\ \,", l,l. I il | lr r,.., I



'l'ullle 5 (curttirtrtctl)

AVONDALE TRE SAMPLING SURVEY

MAY 1995

7"C OPPE R

Date
SAMPLING LOCATION
STP lirlluent STP Ellluent ,

4 0:2s6
0.358 o.219

o 0.086 0.116
0.1 09 I 0.030

I o.077 0.036
I o.121' 0.033

10 O.OBB 0.036
ll - 0.090

irermit limits: monthly avectge =
Bold values are oermit violations

0.045 rng/|, instAnlaneous maximum = 0. | 13 mg/[
of the instantaneous maximum,

dge = O.-10 mg/|, instantaneous rnaxlmum = 1.0 mg/l

n zrN

s. otl &

no permit

Noles:

Dati
SAMPIING'TOCATION
S.TP,lnlluent SfP, Efltuenlfi"

.1 0.311
\J.{J / 0.280
0.r20 0.1 48 1

0.1 52 0.0s3
8 0.092 0.062
9 0.I37 0.052

t0 0.094 0.04^{

ll 0.1 07
mitlimits: mor thlV averper

SAMPLING LOCATION

imits for this oarameter

l. Samples are reporled on lhe
2. Fesuits below detection are

'trf r .". ,tl ,r,tr'4i

day the comPosite was finished.

reported with a less'-tlran (<) sign'

lf I

STP InJluent "l S

61 3ol<



SOURCE INVENTORY

Itlcrrlil!91!iorr ol'lrrrhrslriitl :rrrrl Conrrrrerciirl Conlrihulors ol"l'osics

'l'ltc ottc tuxic rrratcrial, DIAZtNON, identitied as gerrerally being l)rcscnt irr tlru sysrenl al lcvcls

uxccctJittg tltc llcrtttil rttaxirnurn is a ratlrer conlr'non pcsticidc llrat is uasily obtairrcd througlr rctuil

ultantuls irt arltlitiorr lo colllllturciul arrd wholesale sorrrcds.

'l'ltc arralytic:tl rr:sulls do nut provide an irrdication of rvlterc DIAZINON ntay [lc errtcrirrg tlrc

systcnl, cg locirtiort A, B, (l or D, brrr only tlrat it is'prescrrt. Tlrcrc are sevcral rrrrrslrforlrll

growirtg tacilitics conncctcrJ lo thc sysrcnl in addition lo a grccrrhousc lnd'a nrushnrorrr sullply

distributor. [::tclt ol'lhcsu are potential sources in addition to rusirlerrtial cttrurcctions wlrcrc tlrr:

cltcrttical tttay ltr: in usc lor gardcning or yard purposcs.

l:ttrlltcr wurk sltrrrrld bc urrdr:rtakcn to accurately identit'y;lotcrttial iorrrccs trl'l)IAZINON

crltcring lltc systcrrr. 'l'lris el'tbrt uould llrsl of all be on A cunsirs lllsis, thcn silc visit urrd rlrcrr.

ir) lluccssary, sil,: s;lccilic sarrrplirrg.

'l'ltc trtltur trrxic llrat cxccctlcd ctrrrcnt pcrrttit lirttits ort ttvrl rrccasi()ns !vits C:Ol'l'til(. 'l'lrc utlrcr

l'ivc (lOl'l'Ell sarttplc artalysis rcsults rvcrc rvcll bclorv thc crrrrcrrl pcrrrtil nu,lxirrrrrrrr lirrrit. 'l'lrcrc

Itrc rl() krtttrvn irttlrrstrilrl or cornnlcrcial cnlities conncctcd to tllc su\vcr systcnl tlrat ltrrrtllc or

I)r()ccss (:Ol'l'ljlt. '['ltc twtl c.rcrrrsiorts rtoled rrtay rcl)rcsenl art itrttlrrraly or vcry inl'rctlrrelrt

( )cc ttr rctlctj:t

'[-ltcrc ilru llu Jtrttvisi0rrs l() itccrjl)( scl)lagc, wi]slc, stonnwillcr rrr ollrcr )orrrcus of'disclturgc tlrirt

nttglrt lrcut:unt li)r tlrc pruscrrcc ul' Dti\ZlNON.

i

'lI



llccitttsc ol'lhc vcry sruall llnlounl rll'[)IAZINON rreeded lo cxcccd tlte r:ltrrcrtt lrcrrrrit tnaxinrrrrrl

lirrrit, tlturc eorrlrl ltc itny rrrrrrrbcr trl'stllrrccs, including rcsidcrtccs. Backgrtlrrnd corrtritlrrlitrns

rcl)rusctlt il lx)rli()rt tll'lhc \vaslu strcanl associirtcd rlrrly rvith tlorttcslic \virslc\vulur. lJt:rrsclrtrltl

usu ol'pcslicitlcs itt irrttl arorrnd sirrks, drains, slrowcrs or loilct lacilitics is cortlnon lrttl uurr t;rkc

riru lirrrrt of rvashirtg l'rrrits lrrtl vcgct:rbles, rvushirrg clrlthcs, sltowcring, citrirtg lirr 1lcts.irrrd su

lirrtlt. lrrdividually tltcse sotrrces arc g,cnerally srnall but cunrulatively rttay becortrc ntcasrrrablc.

llott'cvcr, rusitlcrrtial sourccs arc, for llrc nrost part, ur'rcontrollablc urtlcss a spccilic disclrargc

rs irlcrrlillctl thnrrrglr s:rnrltlirrg ct'lirrts,

A prioriry lisl ol'

reiitlcnrial, slrorrltl

;lossiblc sorrrccs ot'DIAZINON, irrclrrdirrg irrdustrial, corttrrtcrcial urtd

llc dcvelopcd as lhc basis tlf lurtlter investigatiort.

OnerJ lx)tcrltiitl sorrrcr:s ol'l)lAZlN()N crrtcring (hc systcrlr ltavc bccrr idcntitlcrl, a currtllrcltcrrsivc

:arrtJllirtg survuy tu accrrratuly dutufliliilc thc natrrrr: artd cxtcrtl ul'tltc disclrurgc rvill llc l)r'ul)Jrc(l

rurtrl surtt to lllc idcrrtillcrl sorlrccs lirr corrt0letiort.

Srrr rrrtr:r11

'l ltc irtvr:rttory rll'llotcttliul sortrcus \vas rlot trrrdertakert Jtriur ltt ulrtairrirtg itrtd unulyzittg lltu rttrr:t

ctrrrunl rllrtit irr ortlcr to kec[) cosls tlorvrr arrtl to clurrly idcrrtil'y rvlticlt toxics:trc cxccctlrrrg

rrlrxirrrrrrr llcrrrrit lirnits.

..\ e lcrrrly tlclirrcd cortrsc 0l'actirlrr cull tlow [le llrellarcrl t0 idtrttil'y llulcrttr;rl artd uclrr;rl sorrruu\

trl'discltargc ol'l)lAZINON. Orrcc lrotcrrlial sources tll' Dtr\ZlN()N lutvc [tcr:rt rlr:lcrtttirturl, l
c0tttltrcltcrtsivc surrr;tling srrrvcy to illorc JccUratcly pilrpoirr( (lrc cxtcrrt of'l)lAZlN()N crtlurirrg

lltu sy:lcttt lrorrr u:.rclr rrl'tlrc idcrrliilcd s()rrrcus slrrltrld tlc rrrrdcrt;.rkcrr.



POLLUTANT CONTROL EVALUATION

'!'t'c:tIttte rtl l'litrrl _!:[!!ctiycrrtss for"l oxics Rclrruv:rI

'l'lru lurulyticirI rcsrrlls tllltuirrurl l'rorrr evaluatiorr of tlte variorrs sarrtplcs wcrc cortvcrtud l'rurrr

utrtccttlraliuns lo nlilss loadirrgs. -l'lrcse 
date wcre lherr ftrrlhcr cr.aluatcd rvillr rr:spcct t() rcntovll

ol' tltu to.riu by llrr: trcatrrrcnt l)roccss,

frt tltc c':rsc ul'DIAZINON, tlrcre is lro clear statislical cvidcrrce tlrat sigrrillcartt arrrounls ilrc

rcrttuvctl [ty thc crtrrcnt trcrlnlcnt proccss irs sho\vtl irr tlte lbllorvirtg lablc,'l'ablc 6.
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Irt thc ulrsc ol'(loj,l,ER,

" crrrrlve rl lly llrc crtrrultt

tltcrc tlocs ll)pcrtr ltt [re statislical evitlurrcc tltat sigrril'icurrl irrrrtrrulls iu'c

lrcalnlcnl l)fr)cuss as sltowrt irt tltc tblltrrvirrg tlblc, 'l'irlllc 7.

'liltlc 7

l\hss Loading

(jOl'l,Elt (grarrrs/d

5irree tltc (tlltur loxics stUtJictl drr rrOt l)ruicilt ir

rl(lrcr lorv, lirrllrcr e valrrir(iolr ul' tlrc r:llcct ol' tllc

t(,xlus \vil5 ll(,t rrrttlcrllkr:rt.
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'l'ftu cttt'rcttl sc\\'cr rrg.:r urdirtiurcrj ()l tlrc [3tlrotrglr oi Avorttlalc corttains:rllprolrriutc pL,lvisrr.,,r:

uUttucrttirtg llrr: typc, qrrality urrtJ qrrirntily of dischargu lhal is purrrriltcd lo ciltur tlre sl,stcrrr.

'J'lturc is rtxrrtt lirr strerrgtlrerrirrg s()rl'rc ol its llrovisions ttl rel'lccI currt:nt irtr;llurrrcrrtltiurr lrrrl

c,tii,rcuttturtt strltcgics. Aggressivu cnlbrcernerrt oi tlru urtlirrurrcc llnrvisiorrs is surrrervltrt

",lircking.

lluruugJt ul'llcials slrorrld ulsu crrsrrrc the

'l'orvrrslrill urc kcllt crrrrcn( and rcllcct the

rrl' tlrc lJurorrgh.

Intlrrsl ri:r| \1'tr-rle l'r'clrc:rInrurrl

ordinartces, rules artd rcgulatiorrs ul' Ncw (iurtlcrr

sanrc prioritics and cnlbrccntcnt provisions as tll()sLr

'l'lrcrc is rro suparute ilrdrrslrill l)rctrualtncnt ordinarrcc crrrruntly irr cl'lcct irt lltc Lltlrrruglr. 'l'ltcrr:

:rrc gr:rtcrul llrovisirlrrs rcgartlirrg ilrdrrstrial disclrargcs c(ttllairlc(l irt tlrc sc\vcr trscr rrrtlirtitrtcc.

'l'lturr: rlocs rrot arl)l)uilr to bc u eurrrpcllirrg rrecd tt tllc l)rcscrlt titttu lo cnitct il crttnllrcltcttsivu

irttJrlstrial \vilstc l)rclrcatnlcnt trrrlirrurrcc. Horvcvcr, tltc llrcscrtt sc\r'cr user ()r(lillilttec urtrtlrl ltc

ul)(lillrjd ltt cxlrirrrd lnd strcrtgthcrr ccrtairr sccti()rls rvlrich utltlrcss irrrltrslriitl diseltitrgul.

l'lru l!onrtrglr:lroultl llc rcarly a( i.lrly tirnc tr.l udolll artd irttlllcrttcrtl, a strirtgcttl itttltrstriul rvitslc

I)rctrcillnrunl r)r(linitrlcc us:.rrrtl tr,hcr't circullstanccs tlictatc. 'l'ltc lSortrrrglt slttltrltl itl:rt cttcotrntgc

Ncrv (iardcrt -l'trw'rrslrill lo bu prcllarccl to (Jo llle sanlc.

.l'r'c;r 
I r rtrr r[)r'occss I I orl i | 1t1

lJ;rsctl rrrr lrislorictrl arrd crrrrurrt

rul)()r( , tlrcrc rlrtcs rt0t ;ll)l)cilr to

tu.rtlrl rc:s llre eorrtrol trl'tuxics.

rlulrr and lltc irt lbrttta{ittrt Jlrup;tre d

bc ir corrtllcllirrg rrccd to rrturlil'y tlrc

lilr urtd Lt.lnlirin,;rl irt lltis

cuIrcrlI lrclrlillcrtl l)rocu5s

l'rr rtltur tl;rlu uurlrri : i l irrrr ;rrrtJ lrral ysi s i s upllrollrilrtc us

rrl' l)1.\/.lNON [luirrg tlisclrrrBU(l inl(] tlrc syslcrrr.

is lir rtlrcr itlcrrti lleirt ittrt trl' l)()(cntiill \()u rcuJ



APPENDIX D - Diazinon Fact Shect



Bas udin@; O,O-diethyl O-2-is opropyl-4-,5nethyl- 6-
pyrimidinyl thiophosphate ; Spectracide*

CrzHzr NzOsPS

Skin

TLV-TWA,0.1 mg/m3

1970: TLV-TWA, O.l mg/m3; Skin, proposed

1972-present: TLV-TWA, 0.t mg/m3; Skin

I 975-1 s85: TLV-STEL, 0,3 mg/m3

| 986: TLV-STEL. delated

| 991: Documentalion revised

Chernlcal and Physlcal Propertles

grade'iq
a colorless liquid. while the technical
to dark brown with a laint, ester-like

odor..1Q|19 physical properties include:
M :304.36
Specitic Araviii: 1.1 16-1 .1 18 at 20oC
Boiling point: 830-€4oC at 0.o02 torr
Vapor pressure: 1.4 x 10{ lon at 2OoC

Solubility: slighUy soluble in water; lreely soluble in
petroleum solvents; miscible with alcohol, ether,
benzene, and similar hydrocarbons

Major Uses or Sources ol Occupatlonal Exposure

Diazinon is a nonsystemic inseclicide and acaricide
used on a wide variety of agricultural crops, lawns and
gardens, ornamentals, domeslic animals. and household
pesls,

Anlmal Studles

Acute

was exposed to air with cons
acute oral LDso in guinea pigs has been reported as

DIAZINON '

CAS:333-41-5

24C;32O mgrkg and in rabbits as 130 mgftg.(3) Arhough
lhe common laboratory animals do not vary much in their
susceptibility to single doses of diazinon, 10 mgAg was
lethal ie calves but lhe same dosage was harmless in
steers.(3) Domestic birds were higtriy susceptible, with
lhe oral lpso being less lhan 10 mg/kg lor tud<eys and
goslings.(3)

Chronic

ppm otaclive diazinon as awenable pow.derforT2weeks
had no apparent gross signs ol toxicity.trl

a dosage of 5 mg/kg/day administered over 2 years.

Human Studles

Two patienls, treated dermally wilh diazinon for con-
trol ol a parasitic inlestation, were seriously poisoned. by
a dosage of about 1.1 mg/kg according to Hayes.l', In
contrast, a man, who had received an olal dosage ol 250
mg diazinorukg, recovered lollowing treatmenl that in.
cluded gastric lavage.(t) In a serieJ of live tests. each
involving two to four men. oral doses ol diazinon at lhe
rale of 0,05 mg/kg/day lor a tolal ol 28 days reduced
pf asma cholinesterase activity by 35/r4OY" bul did not
affect the red cell enzyme. A dosage of 0.02 mgikg/day
for 37 days reduced plasma cholinesterase activity by
only 14"/o, an amount diflicull lo dislinguish from normal
van:ation.(3)

Oiazinon may be absorbed through the skin.(3)
Symptoms associated with diazinon poisoning are weak-
ness, headache, tightness in lhe chesl, bluned vision.
nonreaclive pinpoint pupils. salivation, sweating,
nausea. vomiling, dianhea, abdomin{ cramps, sluned
speech, and moist rales in the lungs.t"l

TLV Recommendotlon

For many mammals and under mosl circumslances,
diazinon is less toxic than paralhion; however. under
cerlain circumstances (viz., the series ollive lests in men
wherein a dosage of 0.02 mgA<giday for 37days reduced
plasma cholinesleraseI this is not true.\'/ Therefore, a
TLV-TWA ol 0.1 mglm', lhe same as that lor parathion,
is recommended lor diazinon, Because ol the svstemic
eftects resulting lrom skin absorplion in humans,(3) a skin
notation is also recommended. At this time, no STEL is

1

t
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guidance and control ol excursions above the TLV-TWA,
even when lhe 8-hour TWA is within lhe recommended
limits. Diazinon is a subslance lor which Biological Ex-
posure Indioes (BEl) have been established. See BEI
Documenlation for Organophosphorus Cholinesterase
Inhibitors.

Olher Recommendatlons

OSHA PEt: OSHA eslablished a PEL-TWA of 0.1

mg/m3, with a skin notation, tor diazinon. OSHA con-

consistent with the recommended ACGIH TLV.
NIOSH REUIDLHz NIOSH [Ex 8-47, Table Nl] es-

tablished a REL-TWA ol 0.1 mg/mo, wilh a skin notation,
by concunence wilh the OSHn PEL lor diazinon.(8)
h{IOSH has not established an IDLH value lor lhis sub

ance.
NIP Studr'es: Ne gati ve evidence lo r carcinog enesis

effecls of diazinon was obtained when the substance was
incorpomted in the diets of male and female Fischer 344
rats and BOC3FI mice. Diazinon was negative in the
Salmonellaassay and in cultured Chinese hamsler ovary
cells lor increased frequencies of both chromosomal

abenalions and sister-chromatid exchanges but was
positive in the mouse lymphoma assay.

Other Natlons

feOemt
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OS!IA Instruction CPL 2-2.43A
$rL 1 1991

Directorate of Technical Support

o-Diani sld ine-Based Dyes
IHIS DI16 cAs 119-90-4
SLC1 HEDIA: Polytetraflouroethylene (Ftl) filter 0.5 micron

ltAX V: 5@ Liters ltM F: 3'0 L/min
AI'IL 1: High Performance Liquid Chrornacography; HPLC/W

. REF: r (MOSH 5Ol3) CLASST Fully Validated
NOTE: This nethod does not differentiate betveen differenl
o-Dianisidine Dyes. Protect sanrples from heat & lighc'
HEDIA: Glass Fiber Filter (37 run)

REC V: 100 Liters REC F: 1 L/min
AltL 1: High performance liquid chromatography; HPlC/w/visible
. REF: 2 (OSHA In-house File) CI-ASS: Not Valldated
NOTE: This method'differentiates betveen different o-dianisidine
based dyes. See individual dye of interest. Protect samples

from heat 6 light.
\|.IPE Yes, vith Glass Fiber Filter.
BULK For any'dye analysis, a bulk sanple of the dye must be

sent t; tire SLCAL. Limit the arnount of bulk submitted
to one graln or aPProx. one nL'

Diazlnon
rHrs 2720 cAs 333-41-5
SYll 0,O-Dierhyl 0-(2-isopropyl-4-methyl-6-pyrimidinyl)-

phosphorthioate ; SPectracide
RTECS TF3325000
FINAT RULE (Table Z-l-A): TVA (Skin) 0'1 mg/m3

Liquid. ifv: 304

Cholinesterase. inhibition (HE6)

Suspect teratogen (HE5); Hutagen (tlE2)

Hsoia: OStlA Versatile Sanpler (0VS-2) - 13 mm X1\D-2 tube

, (270/L4O mg sections, 20/60 mesh) vith Glass Fiber
. Filter enclosed
l'{AX V: 480 Li ters }tAX F; 1 ' 0 L/min
ANL 1: Gas ChromatograPhY; GC/FPD

. R-EF: 2 (OSHA 62) SAE: 0'09 CTJSS: FuIIy Validated
, NOTE: Obtain sarnpling tubes fron SLCAL'

BUtl( Limit rhe arnounC of bulk submitted to one Sran or one mL.

DiazornetMne
IHIS 0861 cAS 314-88-3

SYN Azimethylene; Diazirine
NI0SH RTECS PA70O000O; 47875

osHA TRANSITI0NAL LIHITS (Table Z-l): TvA 0.2 ppm., 0.4 mglm3

FINAL RULE (Table Z-1-A): TVA 0'2 PPm't 0'4 ng/n3

NIOSH

OSIH
DESC

HLTH

slxl

II-125



APPENDIX E - Addirional Sampting Resutts



SiSi |\tl/Labor:atorieS, Inc. 
oun" o"

Client:

Report to:

Avondale - Well No. 1 lDrinkinq Waterl Grab
SSM Samplq:1227783
sampled: 13-SEP-96 1 3:30

Copper, Total
Zinc, Total
Gyanide, Free
4,4'.DDD
4.4'-DDE
Heplachlor
Lindane
Methoxychlor
Toxaphene
Malathion
Diazinon

Avondale - Well No. 2 lDrinkinq Waterl Grab
SSM Sample: 1227784
sampled: 13-SEP-96 1 2:00

Copper, Total
Zinc, Total
Cyanide, Free
4.4'.-DDO
4.4'.DDE
Heptachlor
Lindano
Methoxychlor
Toxaphe ne
Malathion
Diazinon

Avondals - Stream No. 1 lWastew4!erl QIAb
SSM Samole: 122778s

4,4'-DDD
4,4"DDE

Miller Environmental

G.A, DeBalko
SSM/Spotts, Stevens and McCoy, Inc.

RESULT

0. 008
0.081
0.006

< 0.10
< 0.10
< 0.05
< 0.05
< 0.50
< 5.0
< 0.05
< 0.02

o.003
0.020
0.005
0.10
0. r.0
0.05
0.05
0.50
5.0
0.05
0.uz

UNITS

Project:
Received:
Reported:

WORK ORoER: 5804-000

METHOD DATE

200.7
200.7
41 2H
608
608
608
608
608
608
81 40
8140

?7sEP96_1141-03_lt I 03 t_R. R

1 54074
13-SEP-g6
27-SEP-96

A.NALYST

m9/l
mg/l
m9n
ug/l
ug/l
u9n
ug/l
ug/l
u9/l

Ppb
ppb

mg/l
m9/l
m9/l
u9/l
ug/l
ug/l
ug/l
ug/l
ug/l
ppb
ppb

23.SEP-96
23-SEP,96
l7-sEP'g6
20-sEP-9 6
20-sEP.96
20-sEP-96
20-sEP-96
20-sEP-96
20-sEP.96
2 5.S€P-9 6
25-S EP-95

KWC
KWC
JWK
SWH
SWH
SWH
SWH
SWH
SWH
SUB
SUB

23-SEP-96 KWC
23.SEP.g6 KWC
't 7.sEP-96 JWK
20-sEP.96 SWH
20.sEP-96 SWH
20.sEP-g6 SWH
2O.SEP.g6 SWH
20-sEP-96 SWH
20.sEP.96 SWH
25.SEP.96 SUB
25.SEP-96 SUB

200.7
200.7
41 2H
608
608
608
609
608
"608
8'140
B 140

608
bud

< 0.I0
< 0. l0

ug/l
ug/l

2O.SEP.S 6 SWH
2O.S EP.9 6 SWH

l0 Nobte Strccr I P,O. Bor 65T a Rcrrtling. P,\ l9(rll'0i17 I 610/li6 Jj95 I Fl.r:610/176.Rj22



SFyl /LaboratorieS,
Miller Environmental
154074

Avondale - Stream No, 1 lWastewaterl Grab
SSM Sample: 1227785 - continued

Heptachlor
Llndane
Methoxychlor
Toxaphene
Malathlon
Diazinon

Avondale - Stream No. 2 lWastewated Glah
SSM Sample: 1227786

4,4',-DDO
4,4"DDE
Heptachlor
Llndane
Methoxychlor
Toxaphene
Malathion
Diazinon

RESULI

< 0.05
< 0.05
< 0.50
< 5,0
< 0.05
< 0.02

< 0.10
< o.t0
< 0.05
< 0.05
< 0.50
< 5.0
< 0.05
< 0.02

page 2 ol

lnc.

UNITS

ug/l
ug/l
ug/1
ug/l
ppb
ppb

METHOD DATE

608
608
608
608
8140
81 40

z7sEP96_1144_Dl_N 1 031_R .R

Client:
.'oject:

20-sEP-96
20-sEP-96
20.sEP.96
20-sEP.96
25-SEP.96
2s.sEP.96

ANALYST

SWH
swH
swH
swH
SUB
SUB

u9fl
ug/l
ugil
ug/l
ug/l
ug/l
Ppb
ppb

608
608
608
608
608
608
8140
8r40

20-sEP-96 SWH
20.sEP.96 SWH
20-sEP.96 SWH
2O.SEP.96 SWH
20-sEP.96 SWH
20-sEP-95 SWH
25-SEP.96 SUB
25-SEP.96 SUB

< Indicates less than the timit of ouontitation.

l0 N<rblc Strcct I p.O, Uox 6j1i I Rc:rdirrg. PA l96tl-0517 I 6l(y376.1St)j I Frr: 6101316'85?2



'l'hs currcnt pcrrnit cst:rblislres discharge limiutions on FREE CYANIDE, TO'I-A[,' ZIN(:,
'IOTAL COPI'EI, LINDANE and 4,4DDD, all of wlrich are considered to bc priority

oollutants. Also included in the permit are DIAZINON, IvIALATHION and

METHOXYCHI.OR which arc considered to be of conccrrt.

Priority pollutants are thc printary tbcus of concern because thc EPA has deterruincd tltcrrr to

bc the nlost conlnronly used, persiitent and toxic substances in wastewater tJischarges. 'Ilrcy

inclrrde rrrany hcavy nretals and solvents. However, olher pollutanls are of concerrt arrd will bc

of interest.

Tlre discharge lirrritations of DIAZINON, LtNDANE, ..t,4DDD, NIALATHION 'arrd

fuIETHOXYCHLOR, as rneastrred in mg/|, areesiablished in two parts. The initial liruitatiorrs

wcre established for the tlrst three years of the permit (8127191 to8127194) wlrile rttore slrirtgcrrt

lirnitaliorrs wcre established lbr the last two years of the perrnit (8128191 to 8/28/96).

A copy ol',PART A ot the perrnit regarding eifluent lirnintions and nroni(orirrg requircnrents tbr

'iscltarge is inclrrded as Appendix A for reference.

Bororrglr ol'Avorrdalc Servcr Arrthority owns tlre sewagc collectiort and trcatrtrent systcnr".

llorotrglt Corrrrcil lcascs tlre systern from the Authority and operates it.

'l'hc systcrrt was cr)nstructcd in 1969 and 1970 and conrrnertced operatirtg in 1970. Plarrrrirrg lbr

rnd cortslnrctiorr oI thr: systern was a joint undertaking betwecn tlre Borotrgh ol' Avondale arrd

Ncw-Cardcrt Township. The systenl conrinues to serve botlt rnurticipalities loday. Ilased orr tlrc

199{ Clrapter 94 rcport, rhe average daily" flow originating in Ncw Garderr Towrtslrip was

l2l,58l gallorrs or 40.3% of the lotal florv while the average daily llow originaling irr Avorrdrlc

,w:rs l86,6CI) gallons or 59.7% ol'lhc toL:rl flow o[ ]06,719 gallons/day.
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'l'he lruatntcnt lacility is located along Avondale-New London Road

iisclrarge lrorn the plant is to lndian Run which is a tributary to the

pennitted lrydraulic capacity of the plant is 300,000 GPD.

ne:rr Indian Rttrt' Rtxul.

Wlrite Clay Creek. 'l'hc

TJte treatnrcnt process provides secondary biological lreatnlent with the cornplete nrix uqtivatcd

sludge proccss with disint'ecrion accomplished by chlorine connct prior to discharge.

'fhc sewagc trcatnrent plant consists of a bar screcn and grit chamber, tbur acration tanks

opcrated in two parallel lrains, two parallel secondary claritiers, two parallel chlorine conlacl

lanks, two aerobic sludge digesting tanks and a sludge thickener tank.

In 1991, an 80,000 gallon flow equalizarion nnk was added following the degritter, 
,lwo 

of tlte

aerobic digcstion lanks were converred to diffused air aeration lanks, each clarifler wcir lcngtlr

was cxlendcd and a 20,000 gallon sludge holding tank was added.

Since cornplction of the recenl upgrades, the overall qualiry oi the eflluerrt ltas irnproved

noticcably and tlrc lreattnent process is more unifornr and cortsistent.

A site plan,.Drawing l, showing lhc trealment cornponents, bciore lltc recertl tttoditlcatiorts, is

includr:d as Appcrrdix B. A sire plan, Drawing 2, showing the trcatrrtcnt conrl)oncnls, al'tcr llru

rcccnt ruodillcations, is also included as Appendix B.

.: k . ).4,:t :a::?r!





INFILTRATION AND INFLOW STUDY

BOROUGH OF AVONDALE
CHESTER COUNTY, PENNSYLVANIA

MAY 1997

5685-004
Copyright(l 997)SSivf/Spotts, Stcvcns rntl lt'lcCoy. lrtc'



BOROUGH OF AVONDALE

INFLOW AND INT'ILTRATION STTJDY

NIAY 1997

586s-004
Copy'riglrt(l 997)SSrvl/Spotts, Stevcns nrrd lvtcCoy, lrtc,



BOROUGH
INFILTRATION

OF AVONDALE
AND INFLOW STUDY

1.0

l.l
t.2

2.0

3.0

4.0 
"

5.0

6.0

7.0

8.0

Introduction r i ? r t 11 ?::.i,.r:..i.:i.iQ \r;r ri 3 ii ,t;,,(tt:r a {i i .ji:.:iri1t ::i h i r!, ':1: ri..rir r. r; i; {;r,,,:;..r,; l I

Moore Environmental Management Inc. Report ..?, n rt...,,r.,;.:.i !i!rn,!zr:j.!!:.!,,r,r,o ^,, I
SmithEnvironmental Report ri$ri,r.,ii+,{.rriidi.},{,.rr,i,iiii,i,f,, l;-ij..g.,!,iiiiiji,: 1,1.,1,;n:.".,,,.r 2

StatistiCal ReVieW .....,rit{:$i{vJ:{f r&.r.i;:r,rr;iili,.! ri.,:.:..i::$ i1i ! i' n.{v..i 4 r'i f 3

Nighttime Manhole Inspections !!rri:,:;ii? tr,.::..-,.:.2,..rr..r!*?r:r..1,,q\.r i4:r.-*.>.!\r,twiiitt:tt..4

Plugging and Weiring it il*$,iii: { ii. ir {.ri.qii i '9 ix;,-::i!:j,./.!.-i1 :: ::1 a;:i *r..:-1.r,.. , . ,,u 5

SmOke TeSting r i,rri.,iir;iind+,lii'rL'*: rn1,il.r,e,:i!:a4:tt il i.r.ii.!rl:;ir,:r 6

POftable FlOWmetgfi[$ r :+ .r 4j ].r: &ir+1].:.:j i p. .: i{1 
'r1',.jj::r' 

{ :r ii r: tr ,r,ir;r{.a:ii I r .t. ..1 iiiri:i::; . :. ,' ;:;t;h 7

Conclusions . .

ReCommendatiOnS .:iiita;i r',:t: ;i.it-:;?a1*A'li;; lix:r,,a i t "..:.,:,..:::i. i,,ririe;:.\--:r F: r ,,.,.,,9

i1

x,

Figure I

Chart I

Chart 2
Chart 3
Chart 4
Appendix
Appendix
Appendix
Appendix

A
B
C

D

Collection System Layout

Itairrfhil vs. Weekly 'fotal Plant Florvs

RainfalI vs. Avondale Borough Florv
Rainfall vs. Nelv Garden Torvnship Florv
Trvo Year Rainfall and Florv l{istory
Nighttime Manholc Irtspections Results

Plugging and Wciring Results

Snroke Testing Results
Portable Florvrletering Data Sttnrntary and Rarv Data



1.0 INTRODUCTION

Inflow and Infiltration(I/I) is unwanted flow that enters a sewer collection system. Inflow is that
rainfall that enters the collection system directly through downspouts, storm sewers and sump v :

pump connections. Inflow can also enter the system through broken vents, traps and cleanout ,

connections on laterals. Infiltration is that groundwater that enters the system through cracks" and joints of the sewer system. I/I increases the hydraulic loading to a sewage facility and
therefore has the potential to upset operations.

The Avondale Wastewater Treatment Plant (WWTP) is located in the Borough limits of
Avondale. The WWTP is permitted to process 0.300 mgd of wastervater per day. The yearly :

average flow at the WWTP exceeded 0,300 mgd tfuee of the last five years. The average annual 
r

flow for 1996 was 0.452 mgd. Past analysis and inspection has determined that a large portion .

of th.is flow rvas due to i/I.

The purpose of this report was to determine the source of the I/I. The report used past findings ;

and new investigations to locate the sources.. Past findings, include I/I, reports done by others.
The investigations included a statistical revierv, night-time inspections, plugging and weiring, .

smoke testing and portable flowmetering.

The secondary objective of this report was to determine the quantity of I/1. It was difficult to
estimate the quantity of I/L The tvater distribution system has had several leaks. The contract
operations group (Miller Environmental Inc.) for the Borough has repaired the leaks. The
average daily water consumption is dorvn approximately 120,000 gpd.

Due to the leaks in the system the water consurnption data is suspect. It is di[[icult to deternrine
a base florv at the WWTP ',vithout consistent water consumption data. Without an accurate base :

flow, the quantity of IiI cannot be accurately estinrated. This report used past I/l estinrates and i

infornration gathered from the portable flownreters to estinrate the quantity of I/1.
:

l.l MOORE ENVIRONMENTAL IVIANT\GEN'IENT INC. ITEPORT

The Moore Environmental Managernent (MEM) Inc. report rvas published NIay 1992. The data

tbr the report rvas collected fronr March 1992 through lvlay 1992. lvlEM collected the data

using night-time inspections and plugging and rveiring. We have revierved their report and

findings. Their report and findings are valid.

The MEM feport had three significant findings,.

l. A steady t-lorv of 40,000 gpd rvas entering tlrc collection systenr fronr Nerv Gardett
'forvn.ship.



2.

Jr

L.2

Most of the I/I from the Borough proper was coming in along the 10" gravity sewer
trunk. The trunk runs from manhole 14 to the WWTP. Figure I shor,vs the sewer plan
including manhole numbers.

MEM recommended a T.V. inspection of the 10" trunk. In addition, they also
recommended that Avondale begin a dialogue rvith Nerv Garden Township to focus on
the I/l coming from the Township.

SMITH ENVIRONMBNTAL REPORT

The Smith Environmental (Smith) Inc. report was published June 1995. The data for the report
was collected during April 1995. Smith collected the data using night-time inspections and
plugging and rveiring. In addition Smith also used a statistical review of the flow records to
determine base flolv and the estimated quantity of I/1, We have reviewed their report and
findings. Their report and findings are valid.

The Smith Report had three significant findings.

l. Most of the I/l that is entering the collection system is in the form of infiltration.

2, Analysis of flow data shorvs that I/I reduction (assuming 30 percent reduction) rvill not
relieve the overloading.

3,, Snrith found that the 10" truuk and the f0" branclres fronr Nerv Garden Torvnshio
Ireeded to be T.V. inspected.



2.0 STATISTICAL REYIEW

A statistical review was done for this report. The review analyzed rainfall data versus the florv
to the WWTP. The data was reviewed on a weekly basis. The total rainfall for the week was
plotted versus the total weekly flow to the WWTP. The rainfall data was obtained from the
Northeast Regional Climate Center and the flow data was obtained from the WWTP records.

Charts 1,2 and 3 show the results of the statistical review. Chart 1 shows the weekly rainfall
versus the total flow to the WWTP. Chart 2 shows the weekly rainfall versus the isolated flow
from the Borough of Avondale. Chart 3 shows the weekly rainfall versus the isolated flow from
New Garden Township. The flows were isolated by subtracting the New Garden flowmeter
readings (manhole 83 and upstream of.manhole 79) from the total flowmeter reading at the
WWTP. The results of the statistical review shorvs very little to no correlation between the
rveekly rainfall and the flow frorn tne WWTP.

In addition, the two year rainfall data was compared to the florv from ttre WWTP. The data is
illustrated on Chart 4. The data shows some correlation betleen rainfall and flow. Based on
the weekly data results, it is assumed that the slight correlation in the monthly data is most likely
caused by increased groundwater levels.

f,



3.0 NIGHTTIME MANHOLE INSPECTIONS

Rainfall enhances nighnime inspections. Rainfall amplifies the effects of IlI, making it easier
to detect leaks in the system. SSM/Spotts, Stevens and McCoy conducted a rnajority of the
nighttime inspections in March 1997. The 30 year average rainfall for the month of March in
the Avondale area is 3.43 inches. The actual rainfall for March 1997 was 3.49 inches. Based
on this information, the weather conditions for March 1997 are considered normal. The results
from the inspections are considered valid.

Nighttime inspections are typically done between the hours of 12:00 a.m. and 5:00 a.m.. This
is done to minimize the affects of residential and industrial florv. The only flow during these
hours is considered to be caused by I/1,

Nighttime manhole inspections were done to review the overall condition of the individual
manholes. In addition weir readings were taken during the inspection. The results of the
inspections are included in Appendix A,

The original sewer plan (created by Roy F. Weston Inc.) shorved ll2 manholes. 11 manholes
were added with the construction of the Avon Mofu development. All 123 manholes were
identified for inspection. l3 manholes could not be found or did not exist. Seven manholes
were visibly leaking during the inspection. 26 nranholes showed signs of lealiing, such as water
staining on the rvalls. The location and categorization of all the manholes is shown on Figure I .

The rveir readings rvere done in all of the inspected manholes *,here possible. The quantity of
t'lorv for each nranhole is listed in Appendix A. The general findings are:

t. Approxinrntely 100,000 to 140,000 gpd of I/l is entering the systenr front the Torvnship
of Nerv Garden. The florv is coming frotn upstreant of ntanhole 87.

The 10" trunk lines from both New Garden Torvnship and interior to the Borough shows

significant I/1.

Minor Street and the Avon Mohr system show I/1.

2



4.0 PLUGGING AND WEIRING

Plugging and weiring is done to isolate sections of pipe. The isolation locates source of I/I more
accurately than simple weiring. Plugging is done by inflating a rubber cylinder into the influent
pipe of an upstream manhole. The weiring is done at the downstream manholes. If there are
no lateral connections between the plugged manhole and the weired manholes, the flow that is

'' being read is I/I.

SSM/Spotts, Stevens and McCoy conducted plugging and rveiring operations on April 16, 1997.
The results of the operations are included in Appendix B. The findings from the plugging and
weiring are'l

J. There is I/I from manhole 13 to manhole 10. The approximate flow is 12,000 gpd.

2. Measurements taken in the metering manhole prior to plugging showed over 150,000 gpd
, in flow. By plugging manhole 85 the flow reading in manhole 83 was less than 3,000

gpd.

3. Plugging and weiring confirmed that I/I was present from manhole 70 to manhole 3.-,



5.0 SMOIG TESTING

Smoke testing is done to locate sollrces of inflow. Smoke testing is completed by dropping
a smoke bomb into a given manhole. The manhole is then covered with a blower. The blolver
forces the smoke through all of the inlets into the system. Typically smoke testing is used to
find downspouts and storm drains that are connected to the collection system. Smoke testing'' can also be used to find broken vents, cleanouts and traps.

SSlWSpotts, Stevens and McCoy conducted smoke testing in the Borough April 9 and 10,
1997. The results of the testing are included in Appendix C. The findings of the smoke
testing are:

t. Except for minor items, such as broken vents, the Borough does not have significant

l, sources of inflorv.

2, The only notable source of inflow is at the Sunoco station on lst Ave. The outdoor
wash pad is connected to the collection system. The pad covers a large surface area

and is directly open to the atmosphere. This rvas discovered during smoke testing and
confirmed with dye testing.



6.0 PORTABLE FLOWMETERING

A portable flowmeter uses depth and velocity sensors to calculate florv. The florv readings are
collected and stored in the computer memory incorporated into the meter. The data is collected
over several days and downloaded to a common portable computer. The portable flowmeter can
also measure flow data in one hour increments. By using one hour increments, off-peak flow
characteristics can be viewed.

SSM/Spotts, Stevens and McCoy conducted portable flowmetering from mid-March till early
April. The portable flowmeter was inserted into five manholes over the given time period.
However, the meter malfunctioned in two of the manholes. The source of the malfunction was

not determined. Results were obtained for manhole 72, L3 and 35. A summary table and the
raw data is included in Appendix D.

The findings from the flowmetering are3
a

from the branches from New Garden Township
87). The readings for manhole 72 show a flow
3:00 a.m.. This was consistently seen over the

2- Verv little correlation lvas shorvn betrveen the between total dailv flow and rainfall.

1. A significant amount of I/I is coming
(manhole 73 to 19 and nanhole 73 to
rate of approximately 140,000 gpd at

monitoring period.



7.0 CONCLUSIONS

SSN{/Spotts, Stevens and McCoy revier,ved the findings of this investigation and the past
reports. SSltzl/Spotts, Stevens and McCoy used this information to produce the following list
of conclusions.

"L l-. The 10" trunk lines are a significant source of I/1. The nighttime inspections, the
plugging and weiring and the portable flowmetering showed this. In addition, the prior
two reports also showed this. 

!i .

2.TheestinratedI/Iisapproxiinatelyl80,000to2l0,000gpd*

3*, The I/l is predominantly in the fornr of infiltration. The statistical review shorved little 
',

correlation between rainfall and plant flolv. The portable florvmetering showed little l:i j

'r correlation between rainfall and florv. The previous Smith report also found a majority 1r: :

" of the I/l to be in the form of infiltration.

4, The majority of the I/I is coming from Nerv Garden Township. The plugging and

"veiring 
showed over 150,000 gpd coming from Nerv Garden Torvnship. The nighnime

inspections showed approximately 100,000 gpd coming fronr New Garden Torvnship.
The portable flownretering shorved florv rates of 140,000 gpd at 3:00 a,m. coming from
Nerv Garden Township. Nerv Garden Torvnship has an Ifl problem.

5" Assuming that a 30 percent reduction of I/l could be achieved, the WWTP rvill still not
nreet the permit requirenrents of i00,000 gpd.

6. Minor Street and Avon lvlohr havc I/1. The areas arc depicted on Irigure l,r



8.0 RECOMMENDATIONS

The following recommendations are based on the conclusions from the previous section,

I n"' Clean and televise those sections of the collection system sholvn on Figure 1. Those
sections where the leaks can be located should be grouted. In addition, the televising
should show any leaky laterals. These laterais should be noted for possible future rvork.

2. Seal and repair those manholes that are leaking or show signs of leaking. These
manholes are shown on Figure l.

J,. Repair those vents and traps listed in Appendix C. These vents and traps smoked
during the smoke testing. In addition, the Sunoco on lst Ave. should be contacted.
They should either disconnect the wash pad from the collection system or cover the pad

" from rainfall.

Begin a discussion with New Garden Township. New Garden To"vnship must reduce
their I/I. Any corrections to the Avondale collection system are nullified if New
Garden Township does not do the same. If one single repair project could be

coordinated between the Borough and the Tolvnship the price for the repairs could be

reduced.

Monitor groundwater levels. Infiltration rates are directly proportional to groundrvater
levels. The levels could be monitored via the production rvell system or special

nranhole site gauges could be added.

l

;i
I

i
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FIGURE 1

COLLECTION SYSTEM LAYOUT



CHART 1

RAINFALL VS. WEEKLY TOTAL PLANT FLOWS



AVONDALE I/ISTUDY

Rainfall vs. Weekly Total Plant Flows
Chart 1
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CHART 2

RAINFALL VS. AVONDALE BOROUGH FLOW



AVONDALE I/ISTUDY

Rainfall vs. Avondale Borough Flow
Chart 2
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CHART 3

RAINFALL VS. NEW GARDEN TOWNSHIP FLOW I



AVONDALE I/I STUDY

Rainfall vs. New Garden Twp. Flow
Chart 3
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CHART 4

TWO YEAR RAINFALL AND FLOW HISTORY



(saqcu;) lteJulE
U

oo^i

96'uel oo

96-tnf

96-unf

g6-,(eW

96-JdV

96-JP
Y

T

96-qal

s6-r3cl

96-^oN

96-lro

96-oas

c6-6nv

96-tnf

96'unl

i 96-A
eN

! b-Ju v

96'ren

96-qal

96-u e f

9'e
\O

rG
t

A
 

T
O

=
16

J 
o, 

tl,

6 ."3l
=

 E
;-a

ul 
.E

 6tt
'4 

o;"d
ri 

-ii=
lLs
a)(!c
i 

fp

4,.
x::

co{r,
ooo(o6a.
I

oo

ooO

(O
C

fqt) *rotl



APPENDIX A
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CLIENT: BoroLrgh oI Avonclale
WO/l: 568i-004

SSMISPOTTS,STBVENS, AND McCOY
SEWU{ {ND irt..\NllOLE INSPECI'ION SIIEET

RATING .
l.Vrsible Leak

2.Signs ol Leakjng
3-lvtrnor Deliciencies

4-No Deficiencies

INSPECTION CREW: Jerry Debalko. Art Auchenbach

lvlcasured

Florv
(spd)

l'lpe

Dianreter
(inchcs)

MFr R#(l'$g

(l)-Wont
(4)-BcslDate

lvlH

No.

Dort'nStrcanl

N',1FI

upstrccn

lvlH(s)

lvlFl

Depth

lvl H

T)'pe

Pipe

T1lpc(s) Notr.p.,/:'se.

3t12t97 75 AA 6 Preca sl

Brrck bare

VCP 10

Flow is estimated due io concrbte in channel which

prevented weir insertion. Cover has pickholes w/handle/o 20000

No signs of leaking

3t12t97 73 72

744 20000

10 Precast

Srrcl ba5€

10 3

20000 gpd flow is estimated due to concrele in channel which

do 80000 prevented weir insertion. Cover has pickholes w/handle(paved

over). No signs of leaking.

3t12t97 tz 11

(assumecl-

not found)

10 Precast

Baick ba5e

\/n P IU 4

Flow is estim6ted due to iliincrete in channel which

prevented weir insertion. Cover has pickholes w/handle(paved

over). No signs of leaking. PLACED FLOWMETER lN MH

@2:00 AM brown disc_h_arge w/wfrite particulate

IZ .100000

3t12t97 76 75 Precasl

Brrck D.3o

1o

Bed leak abcive inlefpipa(5000 of 1 300Ogpd).

Cover has pickholes Mhandie.76 1 3000

3112t97 77 /b o Precast

8.f,\ bago

IU8000

3t12t97 78 77 v Precast

ErEk base

VCP 3 )ickholes in lid79 3500

3t12t97 79 78 5 iPrecast

tsrEk {td&O

VCP 10 5 exposed pickholes in lidMeler

Pit

3112t97 N4eter

Pit

79 5 VCP '10 J >almer-Eowlus flume w/ plastic insert (10"1,1n" deep in

fiiifsl of flume.

N/A 6000
(from, charl)

ll'J!5:]61(undr). \lr



Ivlcasirlcd

Florv

(sPd)

'l'iioe

Dianreter

(i nchcs)

M I R.st"rng

(l)-Worst

(4)-DcstDate

ivll-t

No.

Sqiiiiaslr.eur*r

lvl Il
Utswgq.ry

NIFI(s)

vill
Deptlr

Mu
1';'pe

I)ipe

Typ,r{q)

3t12t97 do 7 Precast

Brrr'@tg

VCP 10 4 lurved MH channel, Lid'1.5'off groundBO 20000

3t12t97 on 86 9 Precast

SrKl base

10 4 3urved MH channel, MH pickholes in lid"81 1 5000

3t12197 8'1 BO 12 Precast

Bflck base

\/aD 10 Curved MH channel, Lid 3' off groundA'

3t12t97 82 81 o

,i

Precasl

0rrct basr.l

VCP 10 4 Very bad smellOJ

(meler prl)

3r12t97 83 82 7', Precasl

BrEl bd5(

VCP 10 1

ii'lETEh P|T

Sbvious signs of leaking-

| 0" Palmer Bowlus flume, 2-114" deep.

84 1 87500
(from chad)

3t13t97 A (63) -)1

(assumed)

lz Precasl \/ap 6 2 Si$ns of leaking

Pickholes in lid

Smell of ojl and/or gas

I 4000

3t13t97 A (63) 17 Precast

Enck Da5e

VCP 6 3 Ga s stalion lateral into MH, plastic insert under lidc 3000

3/1 3/97 f B lo Precast

Brrl base

VCP o Plastic insert under lidD (62) 3000

CLIENl-: Borou!rh of r\vondale
\\/Oll: l5$j:004

SSM/SPOTTS,STEVENS, AND McCOY
SEWER .,\ND '\1,\NIIOLE INSI'I:C I'ION SI IEET

RATING
1-Visible Leak

2-Signs of Leaking

3.l,1inor Deliciencies
4.No Deficrencie5

INSPECTION CITEW: Jerry Debalkq Art Auchenbach



RATING
l.Vrsible Leak

2-Signs ol Leaking
3.|.lnor Deficiencies
a-No Oelicienciesll \:{ 5!i'r,J\odtr:( 1!:



- sivl
CLIENT: Borouqh of Avondale
\\/O//:56S5-004

OT .-,ST iN!, - -ND ..^:CC ^
SE\\f tiR r\ND lrlANl IOLE INSP[Cl tON SI|EET INSPECTION CREW: Jerry Debalko- Art Auchenbach

Meiistired:

Florv :

(9pd)

l'ipe

Dianreter:

(inches)

MH ltatin!
(l)-Worst

(4)-BcstDare

N4H

No.
Dort 'nl trdanl

lvl ll
upstrcaur

lvlH(s)
MH

Depth

lvl H

TyPe

Pipe

Type(s) Notes/Comnrents:

3t13t97 D (62) 13', Precast

BaEk base

VCP g' 3 Plastic insert under lid

Pickholes in lid

E (61) 3000

3t13t97 D (62) .t1 Precast VCP B I Pickholes in lid60 2000

3t13t97 60 tr.(oU 5" Precast VCP I A Pickholes in lidN/A N/A

{terminal)

3113t97 70 64

(assumed)

1z', Precast VCP 10 4 Pickholes in lid71

{assumed

3t18t97 IJ 12 s Precasl

IrEt Da!€

VCP 10 z

PLACED FLOWMETER IN MANHOLE 13

Brick riser chimney cracked

Signs of leaking in manhole (slains)

Pickholes in lid

24000

3/1 Bi97 11 13 8 Precast

OrKl basd

VCP 8" in
1 0" out

Broken handle on lid.A 1 0000

3000

3/1 8/97 15 1A 8' Precasl

ErEk brse

VCP 8 z MH 2'above grade

8$ns of leaking in manhole (stains)

in lid

IU 1 0000

3t18t97 95 tq I Precast

BrEk bas€

\/aD 8

Drop manhole, cracks in biibli riser

pickholes in lid, plastic insert22 3000

RATING
1-Vrsible Leak

2-Signs ol Leaking
3-l,,lnor Oeficiencies

4.No Oeftciencrcs!1 \(r.y\u11 r\ \r/,Jri( \lr



lvleasured

FIorv

(spd).

Pipe

Dianreter
(inches)

MH Rating

(l)-Worst

(4)-BestDate

MH
No.

Do rr"nstre ant

lvlH

Upstrernr

lvltlG)
MH

,:Deptlr

lvlH

Ty-pel

Pipe

re(s) Notes/Comments:

3/1 8/97 22 95

96 0

12 Precast

Erck bas6

VCP 6 ffi in good condition, pickholes paved over93 U

?nnn

3t18197 22 :Precast

Bfrck base

VCP 8 rickhole in lid, dirt & sediment on bottom of MH

i€RwmRllrtH

3/1 8/97 ZZ 5 Precasl

Br€l bas6

VCP o i$r;brick riser

3t18t97 22 1n Precasl

BfGk bare

I 1

pickholel in lid, piastiC iniert

Leak on side of MH (at joint)

Signs of other leaks

24

y1al97 ZJ 11 Precasl

8.El base

. \tao I 4

piclihotei in lid, plastic insert

TERMINAL MH

3t18t97 to Precasl

Barcl ba5{

8 z signs of leaking

pickholes paved over

3/1 B/97 lo 15 I Precast

0rKl brro

\/aD 8 2 Fwhdl*r-3.in lld

signs ol leaking (stains)

11
1 000

1B 8000

3t18t97 to '16 7' Precast

arrk F$ii

VCP I rickholes in lid19 5000

'SM ''^OT-^.SI'^-'!Nf ND - -:C(
CLIEN'f: Bt'rrorrglr of Avondnlg sE\\/ER AND iTtANnoLE tNSPt:c'f loN SrtEET INSPECTION CREW: Jerry Debalko. Art Auchenbach
\\/Ol/: 56Sj-004 ;

RATING
1-Vrsible Leak

2-Srgns ot Leaking
3-1,'linor Oefrciencies

lt \((s:,a\r|jrilrtJ.:. \it 4-NO Oef'Ciencies



irSM/('r)OTrFC'l ST""!N| . ND . - :CC- .

CLIEN'l-: l]orouglr of Avorrdale sEwtitti\NDtstrrNuot-utNSPEc'noNSr.rEEr INSPECTION CREW:JerryDebalko. ArtAuchenbach
WOtl: i6S5-00{

RATING
1-Vrsible Leak

2-S19ns ol Leaking
f .Mrnor Oenciencies

!l \5e!rruf\!nJ1jc \rr 4-No Denciencies

lvleasu red

Florv

(spd)

Iirpe

Dianreter
(inches)

MH RAting'

(l)-Worst

(4)-BeslDate

lvll I

No.
Dorrnstrerni

lvlH
Upstrcrn

MHG)
lvlH

Deptli
[,1t1

Tl:pe
PipC

fypc(s) NoJedes$:rments:

3t18t97 IJ 18 7'. P.recasl

Brict basc

VCP I 3 rickholes in lidzv 5000

3t18tg7 19 o PrF.acl

BrGk ba5e

\/ao I pickholes in lid, plastic insert

Not on original plan

1l 0

20 3000

3/1 8i97 20A 5 Precasl

Br'KJ( base

VCP B a pickholes in lid, plastic insert

3t1Bt97 20 20A 5 Precast

Brrcl ba5e

\ /t'' o 8 ? pickholes in lid, plaslic insert92 3000

94 trickle

311Bl97 94 20 5 Prec ast

Brrr. oa!6

VCP t' pickhole in lid, broken handle

TERMINAL MH

3t1Bt97 91 92 Precasl

0rEk baio

VCP t1 pickhole in lid

TERMINAL MH

311Bt97 YZ )i 7 Precast

Bricl be5e

\/ao I J fi,ilqnE-tils'ln lid, pla s tic in se rlvt 0

90 3000

3/18/97 90 3l I Precast

Bricr base

VCP 8, J pickholes in lid, plastic insert89 0

90A 1 000



..SM'^'OT-^ ST:-'f,NS 'ND - -:CC
Cl-ltN'l: Borouglt of r\r,ontlale SEwl:tlr\Nt)lrtANllol.litNSl'l:C'l'lONSllE['l' INSPEC'flON CREW:Jerry Debalko. Art Auchenbach
\\/Oil:561i5-004 i

Measitred

Florv
(9pd)

Pipe'

Dianreter.
(iuches)

Mlt Rating

(l)-Worst

(4)-BestDare

N,lr.l

No.
[)ori'hs trcanr

vtt{
U pstrcani

Mll(s)
Ivll-l

Deptlr

MIJ
TyP.

l'ipe
Type(s) Notes/Comments:

3t18t97 90A 90 Precesl

Iri.k ber€

\/aD 8 4

s!{&el covei, plastic insert

9OC-couldn't find (not on original plan)

90B-couldn't find, possibly serve business(not on original plan)

s0B U

qna n

3t18t97 BB B9 6 VCP I 3 pjERholein lid

Ie*Mlrunl unBr'ck bare

3118t97 89 NOT FoUND i

3/18i97 89 90 NOT FOUNDB8

6l

3/1 8/97 908 904 NOT FOUND

3t1BtqV 90c 90A IiST FOUND

3t24t97 '1 0 I Precast

otrct Dase

\/aD 10" (MH11l

3" (MH98B|

3 plaslic inserl, originally bolt down cover11 15000

voo 1 000

3t24t97 988 10

97 0 (drop)

Pre st

ErEk bese

VCP 8s plastic inserl, pickholes in lid, 2 drops in MH

haudi'Se on tia

984 0 (drop)

99 0

RATING
1 -Visible Leak

2-Signs of Leaking
3.t,,lrnor Oeficiencies

.1-No Delicienciesll\(oti{ur'drJr!. \;r



Measured

Florv
(spd)

l'rpc

Dianreter

' (inclrcs)

Mtl Rating

(l)-Worst

.(4)-tlcstDate

I\rlH

No.
Dorrrrsiir'iirr

N4l-l i

UFiliuiitiJ

It'lH(s)
ltI l'

Deptlr

lvlH
Type

Pipe :

Typc(s) ),lotes/Cornments:

3t24t97 97 988 b Precast

ErEk bas€

VCP ? pickholes in lid

TERMINAL MH

3t24t97 98A Y6TJ in lid, plastic insert, could not remove insert

tiiHij}i,ruru un

3t24t97 99 988 couldn'l open, paved over

(possibly terminal MH)

100

3t24t97 I B 12', : ,Precast

B.Ek ba5€

VCP l0'(MH10
B" (MHssB

z pickholes in lid, handles on lid

pdb'$Sie, tear below inlet of 598

l0
Rnnn

3t24t97 598 J tt Precast

BrE\ bo5€

VCP : pickhole in lid. plastic insert

drop MH

:L

49 8000

59A 0

3124t97 49 598 Precasl

Brrck bn5o

VCP BO 4 rickholes paved over)1 'l nnn

3t24197 49 Precast
grEk bi3d

VCP 6 a rickholes in lid, signs of leaking-minimal

TERMINAL MH

.sM/crnoT-Fc\ s-f'..,!Ns, ND . - :cc-
CLIEN'I-: Borouglt of Avondale SEwEtt,\ND l\'lANltol-l: INSPECl'lON SllEEf INSPECTION CRtsW: Jerry Debalko. Art Auchenbach
WO;l: 5685-004 ;

RATING
l.Visible Leak

2-S19ns ot Leaking
l-l/iinor Denciencies

11 i:.,ii {u r\s4Jrr< rr: 4'No Oerlciencjes



lr4easu red

Florv
(9pd)

P pe

Dianreter
(inches)

MH l(attng

(l)-Worst

(4)-BcstDate

tvIl.l

No
Dol rrstrcln

N{LI

U pslrc:rrl

lvlFI(s)r

[/lt
Deptl:

lvil-l
Type

Pipc
Type(s) Notes/Comments:

3t24t97 598 Precast

Bricl baie

8i 4 oickholes in lid

f,FS{tfl$NAL MH

3t24t97 1A

2?

11 Precasl

Batck bas(

VCP

6

10'

8"

z pickholes in lid

extremely clogged(unweirable)

will have to plug and weir

')')

22

3t24tg7; 39 CAN'T FIND (possibly doesn't exist)

3t24t97 40 39 8. Precast

Bfrck ba5€

VCP Ab a Concrete in channel

pickholes in lid

3000

3t24lS7 41 40 8r Preca sl

Bfrcl bns6

VCP B" handles on cover

pickholes paved over

3000

3t24t97 42 41 11 Preca sl

BrEk ba5e

\/a D 8n 'l 3ichhol*p in lio43

2000

3t24t97 AA AA 10 P(eca st,

Brrh basd

\r^o 8n 4 pickholes in lid

la€fy dry, good condition

AR 0

3t24t97 AE 44 o Precast

B.d base

\/ao t' 4 pickholes in lid

very dry, good condition

46

*'slvt " "U l''''' S'1""'ENi ' ND - - :CC-'
CLItjN'f: []orcrtrrlroJ-Avonrlalc Sl:\vl:ll ,\Nl)Nl'\NllOl-ElNsl't:C'llONSllEEr INSPECTIONCREW:JerryDebalko.ArtAtrchenbach
\\fOll: 56fi5-004 'i

RATING
1-Visible Leak

2-Signs ol Leaking
3-t rnot Deficiencies

li\J6!1ii:!r\onJrl.\11 4-NoDeficiencjes



CLIENT: Bororrgh of Avondale
WOli: J(r8-i-00.1

^ SM 
'^- OT-' - .ST .lNL , - -ND ^iCC ^

SEWER ,\ND N'lz\NIlOt.[ INSI'l:C'l'lON Sl lEE f

RATING
l-Visible Leak

2-Signs ot Leaking

3-tvlinot Oeficiencies
4-No Deliciencies

INSPECTION CREW: Jerry Debalko. Art Auchenbach

lvleasu red

Flotv
(gpd)

: Pipe

'Dianreter
(inchcs)

MH l(attng
(l)-Worst

(4)-BestDatc
IvllJ

No.
Do\\ nstrriril

tvl ll
0psriianr

lvlH(s)
Ivlll '1

Deprli
tvl rl

T-vpe

Pipe

Type(s) Ne!eslComments:

3t24t97 46 45 Precasl

B.icl ba36

VCP 8s :in lid

very dry, good condition

Terminal MH

3t24t97 A1 cz 3 Precast

BrEl basl

\/fnD I g{r 4 tbrminal MH

pickholes in lid

3t24197 50 31 11 Precast

8rd( ba5e

\/n D 10 4 iig$.lgle-s in lio4.t <1000

3124t97 5l 50 I Precasl

BrJc}\ ba3€

\/np 8" (MH 48)

10" (MHs2)

L signs of leaking

pickholes in lid

48 0

52 <1 000

3t24t97 48 JI 8'* P recast

Sncl bar€

o pickholes in lid

rF*blINAL MH

3t21t97 52 rr 5 Prccast

B.€k ba5s

VCP 10" 3 olastic insert in MH<1000

3t24t97 q? 52 Precast

BrEh base

VCP 10" r

I

z signs of leaking, pickholes in MH54 <1 000

Stzolv I 3s 1A B" Precast

B.rk:S*l*

VCP 10 2

pickholes in lid, plastic insert

signs of leaking

FLOWMETER PLACED IN MH

36 37000

ll!iaJi.Gr\0^d.i. \:r



eq

Flotv
(epd)

Pipe :

Diarneter'
(inches) :

k[K Reting

(l)-Worst

(4)-BestDate

Ivl H

No
Dol'nstrcanr

lvlH

Upstreunt

MH(s)
MH

Deptlr
Ivl H

Type

Iliirc

Type(s) 'i*etts:

3t26t97 ?5R I rPrecast

8r'cl base

o T,EftMIINAL MH

pickholes in lid

3t26t97 258 ZD 6 Precast

B.icl bate

VCP Bni e pickholes in lidzct\ <'1000

JI ZOIJ I zo 7 Precast

Brrcr ba5d

\,fao g'i 4 les in lid, paved over258 ?5nn

3126t97 ld 27 7', Precasl

Br€I ba5e

VCP 8E 2 signs of leaking

pickholes in lid

MH rajsgd 2'above ground

2500

3t26t97 4A 10 Precast VCP B* z ro pickholes - newer lid

eaking around chimney frame

5 4oqa. _

3t26t97 5 4A 10 Precasl

Br(h baso

VCP 8' 2 1 pickhole in lid (others paved over)

elp<fieinsert, offset frame and cover

signs of le_aking

6 4000

JI IOIY I D 5 Precasl

IJ.Ek ba5o

\/aD B" z
:ickholes in lid (paved over)

rlastic insert

tigns of leaking at frame and chimney

7 4000

3t26t97 7 6 lxtremely paved over, couldn't open

;ound olher MH's in subdivision above MH 7

lNot shown on original plan)

^SM '^^ OT-^.ST-- -lNt. ' ND - iCC *
CLIENI': Borotreh of Avondale SEWERT1ND trtr\Nt|OLE INSI'EC1'ION SIIEE'I- INSPECTION CREW: Jerr.v Debalko-Art Auchenbach
WO#: 5685-004 'l

RATING
t-Visible Leak

2.Signs ol Leaking
3-Minot Oeficiencies

!t $0stsr\o^.ir:. rlf 4'No Deficiencies



^SM'^^OT--.ST---l'Nf. ND - --iCC -
CLIEN'l': Rororrgh of i\vondlle .sr:\\'t;l{,\NDNt,\Ntot-t:rNSt,t:flloNst nlr-t' INSPECTION CREW: Jeny Debalko. Art Auchenbach
\VO#:5635-004

RATING
1-Visible Leak

2.Signs ol Leaking
3.Mrnot Oeftciencies

lt 1o51.!:q.\unJrl! rl! 4-No Oericiencigs

lvl eas[ired

Flotv
(spd)

Pipe

'Dianreter
(inches)

$ltli Ikting
(l)-Worst

(4)-BestDate

Ivlll
No.

DD\rnstrcaill

MH
U pslrcilnl

ilvlH(s)

l\,lll
Depth

Nill
Type

Pipe

Type(s) !nments:

4t2t97 24M 7 4'. Precasl D\/^ 8 J Lots of solids in channel, no pickholes in lid

solid NEENAH lid

3AM 3000

ptug 0

4t2t97 3AM 24M B Precast

Poured

'Bottom

PVC 6$ z Doghouse MH, pipe offset in channel, signs of leaking4AM 3000

4t2t97 4Af'Jl 3AM I Precasl

Poured

Boltom

PVC 8s. 4 ediis in channel, no pickholes in top of lid5AM )0

4-1AM U

P ttn
' Y5

4t2t97 4_1AM 4AM 8 Precast

Poured

Eottom

PVC 6' 4 solids in channel, no pickholes in top of lid4.zAM

4t2t97 4-2Alv1 4-,1AM B' Precasl

Poured

Battom

D\ /a Possible plug upstream, no evidence of MH upstreampklg?

4t2t97 54M 4Alv1 7 Precast

Poured

Botlom

PVC at Fat cover. no pickhole on top6AM 3000

4t2t97 5-1Aril 5AM 1n Precast

Poured:

I ottorri

PVC 8ir 1

:l

gigible leak (1500 gpd) around exiling pipe

signs of leaking around joints and other parts ol MH

<2000

4t2t97 6AN4 5-1Alvl Precast

Poured

Bottom

PVC 1

rlaslic inse!d, flai covei

,&Ll:t!_lE leak in wall (400gpd) above exlling pipe,

*$ible leak at 1st joint ring above base

tigns ot leaking in other parts of MH

7AM 150



CLIEN'l: Rororrgh of Avonclale

WOll: 563i-004
sEwIill AND Nt,\NItot-l: INst'l:c t'toN stll:rl' INSPECTION CREW:.Jerry Debalko. Art Auchenbach

fvle asu red

Florv
(s pd)

Pipe

Dianreter
(irches)

MH iutlng
(l)-Worsl

(4)-BcstDilte
lvlH
No.

Dd\fnstrecrri

lvlll
Upstrc in
MI-l(s)

MH
Deptlr

lvl n
'l'ype

Pipe

Tvpc(s) Mbtes/Comments:

4t2t97 7AM 6AM 7'. Precasl

Poured

Bottom

D\/n 8 3 flat covel7-1AM <1 000
p !,rs 0

4t2t97 7AM { Precasl

Poured

Bottom

D\ /a 6 2 flat cover, cracks around joints7-zAM <500

4t2tg7 7.2AM 7-1AM 7 Precast

Poured

Bottom

o\/^ 6". Terminal MH, flat cover0

4t2t97 32 15 Precast

Brick

Base

VCP 10' 4 Solids in bottom of channel (unweirable)

MH needs to be flushed

oickholes in lid

31 40000

approximate

not weired

4t2197 33 JZ COULDN'T FIND34

4t2197 32A 16 Precast

Brick

Base

10"
ga

)rop MH. pickholes in lid, Time 6:00 AM (some sewer

'low)

JZ 65000

Z(pluq?) 0

4t2t97 31 30 1B Precast

' Brick

Sase

VCP 10"

10"

1 It's clogged severely, impossible to weir,

Drop MH from MH 50

plastic insert, pickholes in lid

32A

50

4t2t97 30 20 Precast

Brick

Base

\/ao 10' 2 5 in lid, signs ol leaking

RATING
1-Visable Leak

2-Signs of Leaking
3-1,'lnof Oeficiencies

4-No OeficienciesI l .5!5i l.u rron!,!. !1"



lvlcaiurecl

Florv
(spd)

I'ipe
Dianrete r

(inclres)

MFI $$fng
(l)-Worst

(4)-BestDate

fvll I

No.

Do\fn s trcrI
t/H

U pstrc unr

lvlH(s)

MFI

Depth

Mfl
T)'pe

l)ipe
Type(s) $otes/Commensi

412t97 27 16 Precast

Brick

Base ,

VCP 10 a pickholes in lid

channel clogged with grease

30

4t2t97 I
a 16 Precast

Brick

Ease

VCP 10 2 Idce'd 2.5 ' above ground

signs of leaking

29

4t2t97 aa
1 17 Precasl

Erick

Base

VCP 8q

1ff
? pickholes in lid, offset frame and cover

MH should have insert or be reset

couldn't estimate flow from 2B (full of suds)

29 70000

412t97 JI J$ IL Precast

Brick

Base

VCP g'I A plnllholes in lid, Time I O:00 AM30-00

(during day)

4t9t97 B9 90 Precasl

Brick

Base

\,fa o 8* z
lounci w/ smbke test

plastic inserl, pickholes in lid

Signs of leaking

inspected @ 9:30 AM

B8 <500

6l <500

4t9t97 o/ 89 7 iP,.""rt
Brick

Base

8f $€$itilii6c.in lid, brick riser crumbling

$ .MH

lound w/ smoke test

4t9/97 , 55 FA Precast

B rick

Base

\/^D 10' pickholes in lid

lound w/ smoke test

56

4t10t97 744 I Precast

Brick

Base

VCP 10' 4 rickholes in lid, exlremely covered w/ brush

bund w/ smoke test

-JLY,'--(JI' -,5'l rr-r/uN{ ^ NL' ""lccrJ
LLIEN l: llororr_elr of Avonclale SEwEItAND irtr\NlIOLE lNsl'l:c-lloN StlEl:T INSPECTION CREW: Jerry Debalko- Art Auchenbach
WO#: i68i-004 'i

RATING
1-Vrsible Leak

2-Signs ol Leaking
I,Minot Oeficiencies

!i L{6[!@!!ondrt. rtr 4-No Oeliciencies



^SM'^-OT-^.ST-- -ENr-, 
- -Nt -.-:CC

CL.IENT: Rorotrgh ol Avondale sEwEIt /\ND lr..\NuoLE tNsptc rloN srrEE'r INSPECTION CR.EW: Jerry Debalko. Art Auchenbach
I\\/O;r: i6S-5-004

RATING
1-Visible Leak

2-Si9ns o, Leaking
3.Minor Deficiencies

n (r!:ai{ r\!i,Jrr. 1i, 4-No Ocficlencies

MeaSUred

[:lorv
(spd)

Pipe

Dianreter
(inches)

MH Rating

( | )-\\torst
(4)-DeslDate

lvll-l
No.

DD\\ nstrrror

N4H

Upsl rctill

lvlH(s)

M11

Depth

Nll{
T-r'pe

Pipe

T;'pe(s) histp :

4110197 74 744 10 :Precast

:, Brick

, Base

VCP 10 2 pickholes in lid, found M smoke tesl

drop MH

75

4116t97 1a 11 9 Precast

Brick

Base

VCP 10 J 3.5' above ground, plastic insert, pickholes in lidIJ u

4t16t97 84 B3

(meter)

P.ecast

Brick

Base

\/aD 10 Brick riser, signs of leaking, 6" lateral into MH

2.5'above ground

3000

lCOOo

(lrom lateral)

4t16t97 B5 B4 B Precast

Brick ,

Base

VCP 10 2 Lateral into MH, signs of leaking, 2.5' above groundo7 2000

4t16t97 87 B5 I Preca st

Brick .

Base

\/ao 10 1 2 visible leaks, other signs of leaking, 2.5'above ground.

This MH was plugged

4116t97 66 68 Precasl

Brick

Base ,

\,/ap 10
,l pickholes in lid, raised 1' above ground

boltdown MH . missing bolts

70 7000

4t16tS7 6B 69 11 Precasl

Brick

B ase

VCP 10' 2 llgyl' of leaking, 5' above ground

ldttiiOtun;MH - missing bolts

oo 1 5000

4t16t97 AA 't1 Precast

Brick

B ase

\/aD 10 2 ;igns of leaking, 5' above ground

roltdown MH - missing bolts

30000



^SM

CLTEN'l': Rorotrgh of Avorrdale
\\/O;i: SiSj:_Q_Q4

OT -,ST- ENL, . ^ND ^,^rCC ^
-SEWl:'ll ,\ND i\l'\Nl lOl-l: lNSl'l:Cl'lON SllEE l JNSPECTION CREW: lerry Debalko. Art Auchenbach

lvleasured

Florv
(spd)

( I )-\\'orst
({)-Best

Dorvns(rc lni
tvln Notes/Comments;

ftdGq['flow is from 69, 6' above ground

Flow is approximaled due to depth of MH and oxygen level

4t16t97 Signs of leaking, plastic insert, solids in channel

Condilion, probably should have a plastic insert

4 above ground

RATING
1-Vrsrble Leak

2.Signs o( Leaklng
3-Mrnor Oefrciencies

4.No DsncronciosII \{c!r@l r.r)nJ.l. \lr



APPENDIX B 'I

PLUGGING AND WEIRING RESULTS



Plug and Weir Results

(') Flow taken from ISCO open channel flow book.

Manhole 83 is a meter pit for New Garden Twp. flown

Measured depth in flume was 1 3/8".

' 4i16t97
4t16t97

13 12

10

0
'12000

4t16ts7 ,t 87 | '" 85 I

4t't6t97 l | 84 I SOOO

(10000 from lateral)

4116197 83* l. 36000

4116t97

4t16t97
4t16t97

75 74

74A.

.73

0

1000
2000

4t16t97
4116197

4t16t97
4t16lS7

70 66
oo

69

3

7000
1 5000
30000
37000



APPENDIX C

SMOKE TESTING RESULTS



Avondale Borough Smoke Testing Results
Inspectors: GAD & AWA

4l9ts7

4t9t97

419t97

4t9t97

4t9t97

419t97

4t9t97

4t9!97

4t9t97

4t9t97

4t10t91

4t10t97

4t10t9l

4t10t97

4110197

4110t97

22 233 Cnu vent, no cap
NE Corner Church Rd. & 3rd - No cap on vent, downspout into ground, no smoke
Clean out CB

90 NE corner Henson & 3rd filled w/ smoke due to unfinished bathroom

19 321 Church St. - Vented cap

13 405 3rd Ave. - Roof leader into ground, no smoke

gEB 207 New St. - No cap on vent, flush with ground

598 Green house on Hoopes Alley - Pipe without cap

42 Found nothing of consequence

45 523 Pennsylvania Ave. - Downspouts into ground, no smoke
513 Pennsylvania Ave. - Downspouts into ground, no smoke

53

55

E'l
JI

31

Car Wash al Sunoco Station ' Vent, no lid, Possible discharge to system through car
wash catch basins, could be significant l/l problem

Fire House - Cleqnout cap broke (on Morris St.)

Found MH 55
Smoke through Church roof vent

Vent at house north of MH55 uncovered and flush with oround

126 Pennsylvania Ave - Low lying venl, no cover

C.G. Furlong Law Office - Broken cleanoul cap, flush wiground
Tractor Shop/B&C Tags - Downspouts into ground, no smoke
Edlon Products - Downspouts into ground

26 231 State St. - Low vent cleanout, no cap (downspout <1'away from vent)

7AM 4 Cook St, Downspout into ground, no smoke

16 Miller St. Downspout into ground, no smoke
14 Miller St. Downspout into ground, no smoke
15 Miller St. Downspout into ground, no smoke

12 Miller St. Downspout into ground, no smoKe

9 Miller St, Downspout into ground, no smoke

7-zAM nothing of consequence

4AM 1 N, Williamson venl below grade

34

H . !56E5!004Evonda le"xls



Avondale Borough Smoke Testing Results
Inspectorst GAD & AWA

73

76

M. Cutone mushrooms needs lid on vents at conc. pad.
. Vents should be raised and capped
Landhope Farms Market - Cleanout near MH 634 needs lo be raised and capped

Found MH 74A

Found MH 74

4110t97

4t10t97
i

i'

t

H i \5685 \004Evonda le. xls



APPENDIX D

PORTABLE FLOWMETERING DATA SUMMARY AND RAW DATA



METERED FLOWS AT
MANHOLES 72, 13, 35

lr TOTAL DATLY I "

DATE FLOW (mgd) RAINFALL

tz

I

3t14t97
3t15197'

3t16t97
3t17t97

3118te7

' 
0.200
0.1 70

0,148
0.1 59

0.152

0.70
0.00
0.00
0.00

0-.06

,ltlilKRAGE .0:165 roTAL 0.760

13 3t20197

3t21t97
3t22t97
3123197

3t24197

3t2st97
3t26197,

0.030
0.010
0,005
0,013
0.0'11

0.007
0.Q07

0.00
0.00
0.00
0.00
0.00
0.00
0.34

:AVERAGE' 0.012 TOTAL_. 0.340

35 ,3t28197

,3t29t97
,,3130t97

,3t31t97
i 4t1t97
4tzt97

0.037
0.010
0.023
0.052
0.058
0,0s"{

0.00
0.21

0.00
0.54
0.04
0.00

AVERAGE, 0.039 IQTAL. 0.790



Date: 04/27/97 11:11

DAILY TOTALS (GALLONS)

FiIe: C080193A.73R 260 c80193
AVONDAIJE

DaE,e

03 /27 /e7
03 /28/e7
03 /2e/e7
03 /30/e7
o3 /3t/e7
04/0L/9'7
04/02/97

MeEering Period:
03/27/97 02:31 - o4/o3/gt osrot

MANIIOL
2tlD Av

ReporE Period: '03/27/97 02:31 * o4/a3/97 o5:01

ToEaI Dat,e
glr*91;,i*?r, jh:F.d,*

40.89K* 04/03 /97
36.89K 04/04/e7
10.46K 04/Os/97
23.39K 04/06/97
s2.44K 04/07/97
s8.o2K 04/08/e1
s3 .5sK 04/09 /97

(fr.E :, *a4,,-F-)*

275.73K*

Tot,al
"i${{:{;. i*:i1

9 .50K*

!ti:

f,,

r/.it";:,:.,rt'F:*tt:
9.50K*

Total for report period = 285,231.44 GALLONS

Codes,3,:
K Multiply daca by 1,000
M Multiply daEa by 1,000,000
- No daE.a for period* IncompleEe daE,a for period
< DaE,a less E,han cuEouE. value
I FilI DaEa for period

page



Dare: 04/"1/97 r]-l

DAILY I"IAXIMT]I4S and

11- FiIe: C080193A.73R

MTNIMUMS foT FLOW

260 C80193
AVONDATE
MANHOLE #35
2TID AV

<l

Report Period:
03/27 /97 o2:31 * o+/03/ 97 o5:01

Metering Period:
03/27/97 o2:31 - 04/03/97 o5:01

Dat,e Time
r:*,i $'i"*+.
03/2'1 10:16
03 /27 05 :'31

03/28 18:31
03/28 22z}t

03/29 13:01
03 /.29 o7 z 46

03/30 18:46
03/30 0o:45

03/31 7.2r31,
03/31 01:01

04/0t 20:46
04/0r 05:01

04/02 09:01
04/02 2L:31

04/03 04:46
04/03 04:01

FIr0
MGD

0.06
0 .03

0 .05
0.01

0.02
0.00

0.05
0 .01

0. o8
0.03

0.09
0 .04

0.08
0.00

0.05
0.04

LEV
in.

2.30 *
1.90 *

2.60
1.90

2 .80
2.20

VEL
FPS

1. 87
t.42

1.68
0 .34

,,. 0.55
0 .05

* FLO
MGD

IJEV
in.

VEL
FPSDaE,e Time

il!;i.;F. ii.,#J:lo
*
*

*
*

*
*

2.40 1.83
1.60 0 .30

2 .70 1 .93
1.80 1.35

2.'70 2.L6
2.00 1.78

2.60 2 .05
2 .40 0.05

2.40 * 1.75
2.00 * 1.56

*
I

pa9e



Codes:
K Multiply daE.a by 1,000
M Multiply daEa by 1,000,000
'i- No daE.a for period* fncomplet.e data for period
< Dat,a less Ehan cuEout value
^ Surcharge (Ieve1 greater E.han pipe height.)
I FilI Data for period

page 2



Date: 04/2I/97 1t:09

1 HOUR AVERAGES

FiIe: C080193A.73R 260 c80193
AVONDALE

r 04/03/gl os:ot

MANHOLE-#35
2ND. AVE

ReporE, Period:
03/2?/97 02:31 .*. 04/03/97 05:01

MeE.ering Period;
03 /27 /97 02:31

START
DaE,e Time

*-,il,{ * *.j;tr;i,

START
Dat.e Time

03/27 02:00
03/27 03 r00
03 /27 04 :00
03 /27 05 I 00
03 /27 06 :00
03/2't 0z:00
03/2't 08:00
03/27 09:00
03/27 ro:00
03/2't t1:00
03 /27 12 :00
03/27 13:00
03 /27 14 :00
03/27 15:00
03/27 15:00
03/27 r-7:00
03 /2'7 i-B :00
OJ /27 19 r 00
03/27 20:00
03/27 21:00
03/2't 22-.OO
03 /27 2l :00
03 /28 00 : 00
03 /28 01 : 0O
03/28 02 :00
03 /28 03 :00
03 /28 o4 :00
03/28 05:00
03/28 o5:oo
03/28 0?:00
03/28 0B:00
03 /28 09 :00
03/28 l0:00
03 /28 11 : 0O
03/28 t2:00
03 /28 13 : 00
03 /28 14 :00
03 /28 15 :00
03 /28 16 : O0
03/28 1?:00
^. /^^uJ/26 IU:UU
03/28 19:00

0.04 *
0.04
0.04
0.04
0.05
0,05
0.05
0.05
0.05
0.04
0.05
0 .05
0 .04
0.05
0 .05
0 .05
n nc
n nq
0.05
0.05
0.04
0 .04
0 .03
0.03
0 .03
0.03
0.03
0.03
0.04
0 .05
n nc
0.04
n nq
n nq
U . UJ

0.05
0.05
0.05
0.05
n nq
0.04

L.90 *
2.02
2 .00
t .97
2.L2
2.20
2 .1_5
2 .to
2.22
2.08
2 -22
2.L3
2.10
))<
2.30
2 .22
2 .20
a 1a

2 .20
2.t2
2 .00
1.93
1 AQ

r.'77
r.73
'l n?
L.77
1.85
2.03
2.20
2.L5
2 .08
2 .L3
2.L7
1 1Az . L1

z.L6
2.to
) )')
2 .20
2.18
2 .30
2.L2

1.55 *
r. oo
1.54
1 .55
1.73
L.74
L,74
1.70
1.69
t .67
1, .73
l. btt
r-. o+
t . bu

1.71
1.63
L.72
J-.b/
1.69
1.57
1.5-1
1 A1

r.l5
1.38
1.43
-L - Jb
1.48
t.44
1. ?0
a - bo
r bb
r.b/
t. b)
1 1A

r - ot
1.68

L - b.r
),.'7 4
I. /J

I. ]U

03/28 20:00
03 /28 21 :00
03/28 22t00
03/28 23:00
03/29 00:00
03 /29 01 :00
03 /29 02 : 00
03 /29 o3 : oo
03 /29 04:00
03 /29 05 :00
03 /29 o6: oo
03 /29 07:00
03 /29 08:00
03 /29 09 :00
03 /29 10:00
03 /29 11: 00
03 /29 12 : oo
n1/?q 11. nn
vJt kJ

03 /29 14 :00
03 /29 15:00
03 /29 15:00
03 /29 17:00
n1/ra 1Q. nn
^a 

/.^uJ / z> r> : uu
03 /29 20 :00
03 /29 21 :00
oi /29 22:o0
03 /29 2l :00
03 /30 00 :00
03/30 01: oo
03 /30 02 : 00
03 /:O 03 : 00
03 /30 04 : 00
n1/1n nq.nn
vJ I r v

^- ,- ^U3/JV Ub:UU
o3l30 o7:oo
03/30 o8:00
0lllo 09:00
a3 /30 1o: oo
03/30 1r:00
o3l30 12:oo
o3/30 1l: oo

FLO
MGD

LEV
in.

VEL
FPS

FLO
MGD

ltlv
in.

2 .10
2 .13
L.92
1.95
1.88
1.70
r.'17
1.80
1.95
1.90
2.07
1 aq
L.93
2.02
2.25
2.L4
2.23
2 .37
2.13
z.uJ
2.12
2.03
1 .80

r.t,:
1.58
t.75
r.b/
1, ?3
1.82
r.90
1.95
r. dd
1.80
1.75
2 .04
2.27
2.23
2 .L5
2.r7
? n1
2.L0

page

\IEL
FPS

0 .55
0.57
0 .54
0 .61_
0 .44
0.23
0.49
0. s5
0.48
0.49
0.11
0.08
0.08
n 1n
0 .47
0 .59
0.5?
0,55
u.5/
0.50
0.55
0.54
0.50
0,49
0.49
0.48
0.49
0 .41
U, Jf
0 .54
0 .55
0.58
0.49
u ,.1{
0 .54
0.58
0 .57
0 .55
0 .60
u.16
0.50
0 .50

0.02
0.02
0.01
0 .01
0.01
0.00
0.01
0 .01
0.01
0.01
0.00
0.00
0.00
0.00
0.01
0.02
0.02
0.02
0.02
0.01
o.02
0.01
0.01
0.01
0.01
0.01
0 .01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
n n,
0.02
0 .02
0.02
0.02



START
Date Time

START
Dat.e Time

-1.?i?a -.: -:id . 9.1?1t.. .*-ry - .;i nr! dE.t;*; *;-'ab'

03/30 14: o0 o. 02 z.rz 0.61 os/ot 21:00
03/30 15: QQ o.o2 2.zo 0.64 o4/o\ 22;oo
03/30 15:00 0.02 2.22 0.57 O4/OL 23 :00
03/30 17 *00 0 . 04 2 .03 1.65 04/02 00 :00
03/30 18:00 0.05 2.32 1.74 O4/O2 01:00
03/30 19:00 0.05 2.28 1.?8 O4/O2 02:00
03/30 20:00 0.05 2.23 L.1S 04/02 03:00
03/30 21:00 0.03 1.93 1.43 oa/oz 04:00
03/30 22200 0.04 z.Lo t.64 o4/o2 05:00
03/3023:00 0.04 J,.92 L.s2 o4/o2 0E:00
03/31 00:00 o.03 L.93 1.4s o4/o2 0?:00
03/3r- 01:00 0.03 L.87 1.43 04/02 08:00
03/31 02:00 0.04 2.o2 L.52 o4/oz 09:00
03/31 03 r 00 0.04 2.05 1.51 o4/oz 10 :00
03/31 04:00 0.04 2.00 r.54 04/02 11:00
03 /3L 05 :00 0 . 04 2 .00 1.56 04/02 L2 200
03/31 06:00 0.os 2.30 1.65 o4/o2 13:00
03/31 07:00 0.05 2 .33 1 - ?3 O4/O2 14:00
03/31 0B:00 0.05 2.3o 1.80 o4/oz 15:00
03131 09:00 0.0G z.3i 1.85 04/02 16:00
03/31 10: o0 0 .05 2.3s 1.86 o4/o2 rr:00
03/31 11:00 0. 06 2.40 1. Bo o4/o2" 18:00
O3/3I 12:00 0.05 2.42 1.9L 04/02 19:00
03/31 1-3:00 0.06 2.35 r..88 O4/O2 20:00
03/31 14:00 0.06 2.32 1.85 04/02 21:00
o3/3L 15: oo o. 05 2.33 1.77 04/02 22:oo
o3/3L 16:00 o. 06 2.4o L.B2 04/02 23 :00
o3l31 1? : oo o. oG 2.33 1.81 04/03 oo: oo
03/3L IB:00 0.05 2.34 L.82 04/03 01:00
03/31 19:00 0.06 2 .26 1. 87 OS/OI 02:00
03/31 20:00 0. 06 2.28 1.84 04/03 03 :00
o3/3r 21:00 0.06 2.35 1.90 04/03 04:00
03/31 22too 0. 05 2.rB t .86 04/03 05:00
o3l3r 23:oo 0.05 2.L7 r..89
o4lor 00:00 0. 05 2 .05 I.82
o4/or 01: O0 0.05 2.L0 1.75
04/oL 02 ;00 o .05 2.t2 1 .80
o4/or 03:00 0.05 2.L7 1.83
o4/or o4: oo o .05 2.r5 r.76
o{/oL o5:oo o.05 2.r2 r.83
o4/or 06:00 0.05 2 .30 1.88
o4/or 07:00 o . 05 2.28 1. B0
o4/ot 08:00 0.06 2.27 1.95
o4/o\ 09:00 o. 06 2.3o 1.8?
04/oi. 1o:oo o.o5 2.47 r.8?
o4/o1 11:00 o. 05 2.38 1.90
o4/or 12:00 0.06 2.28 1.90
o4/o1, 13:00 0.06 2.30 L.94
o4/oL 14:00 0.05 2.42 L.92
o4/0L 15:00 0.06 2.21 1.96
04/0L 15:00 0.07 2.47 1,.92
o4/ot t?: oo o. 06 2.4o r..95js/or r-B:00 0.o'1 2-47 2.02
04/ot 19 :00 0. 07 2.38 2 .03
o4lor 20: oO o. 07 2.44 2. oB

f !\J

MGD
Irll V

in.
VlltJ
FPS

FLO
MGD

0.06
0.05
0.05
0.05
0 .05
0,05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0 .05
0.06
0.06
0.06
0.06
0.05
0.06
0.04
0.05
0.05
0.05
0.04

U. Uf
0.05
U. Ub

LEV
in

2.31
2.t8
? 1q

2.L2
2.13
2.10
2 .15
2 .10
2.22
z - z!
2.42
2 .42
2.38
2.30
2 .18
2.t5
2.24
2.IT
2.37
2 -75
z.+u
2.3s
2 -37
2.28
Z.JJ
2.t5
z.Lv
2 .08
z.vv
2 ,03
2.O7
2 .12
z.+v

VEL
FPS

1.90
1.73
1 

"<
L _19
L -74
1 .69
L .67
L .68
L.76
t .6?
1 .89
I . UI
1 .86
1.84
1.8s
1 .88
1.86
r.87
1.83
L.87
1.82
1.86
r. oo
L.82
1 .41
1. 81
1- 81
I. t>
t.72
L.72
1.75
L.'1L
1 ?<



Codes:
K MulEiply data by 1,000
M Multiply data by 1,000,000
- No data for period
r Incomplet,e data for period
< Dat,a below cuEouE value
^ Surcharge (level greater t.han pipe height)
I Fill DaEa for period



FLO
MGD

START
DaE,e Time

* r'..+-.q'r: s'#nid*--:

03 /L9 00 :00
03/20 00:00
03/2L 00:00
03 /ZZ 00 :00
03/23 00 r00
03/24 00:00
03/2s 00:00
03/26 00:00
03/27 00:00

DAILY AVERAGES

Date: 04/oL/97 L6zL2 File: C080193A.73J

Metering Periodr
o3/L9/97 05:14 - 03/27/97 o2:29

260 c8 019 3

Report Period:
03/t9/97 05:14 ,' 03/27/97 02:29

0.03
0 .03
0.01
0 .01
0-01
0.01
0.01
0.01
0.00

LEV
in-

L.2S
L,24
I .21
1.15
1.28
r.23
L.25
1. 21
o.72

VEL
FPS

2 -35
2 .53
0 .93
0.46
1.11
o.97
0.60
0.55

-1.83

i

Codes:
K MutEiply daEa by 1,000
M Mu1t,iply daE.a by 1,00o,000
- No data for period* Incomplete daE,a for period
< DaE.a beLow cuEout, value
^ Surcharge (level greaEer than pipe height)
I FiII DaEa for period

page



Date: 04/Oj /97 t6 L2

DAILY TOTALS (GALLONS)

File: co8o193A.?3J

MANHOLE
OVER*BR

Report Period:
03/L9/gt ost\+ - 03/27 /gt oz:zg

260 c80193
A

Met,ering Period:
03/t9/97 o5:14 - 03/27/97 o2:29

3::: l::,"": _o.-1.!:

03/19/97 21.zoK* 03/26/97
03/20/e7 29.sAK 03/27 /97
03/2L/e7 9.s3K 01/28/s1
03/22/97 s.O2K 03/29/s7
03 /23 /e7 13 . o8K 03 /30 /97
03/24/e7 11.46K 03/3L/e7
03/2s/9't 6.94K 04/OL/e7

61t:r't-:F llcit ,;
? g'1 .27K*

Tot.aI
*44-^

5.58K
-305.92 *

jq4et5:q:i_ t;P

5.28K*

1

t

i
::.

Total for report period = 103,551.38 GALLONS

Codes:
K MulE.iply data by l-,000
M MulEiply data by 1,000,000
- No dat,a for period
* fncomplete daEa for period
< DaE,a fess Ehan cuEout value
I FilI DaEa for period

page



DaE,e:04lOt/97 L6:L2

DAILY MAXIMUI"IS and

File: C080193A.73.I

MeEering Period:
03 /t9 / 97 05 : 14 ,;: o3l2z / 97 a2 229

MINIMUMS for FLOW

260 C80193
AVONDA
MANHOL
OVER B

ReporE, Period:
03/L9/97 05:14,;*

FLO
DaE,e Time MGD
!r;i,iti;" :;ii sd,ii g-;;n/.

Date Tirne
iri #;*:ini

03/!9 1?:59
03 /L9 05: 59

03/20 t9244
03/20 05:14

03/2L 00:29
03/2L L7 t29

03/22 2O244
03/22 00:14

03/23 L2229
03/23 1?:59

03/24 14:59
03/24 04:59

03/zs 1?:59
03/25 18:59

03 /25 10 : 14
03/26 05:59

03 /27 00 :44
03/27 01:44

FIrO
MGD
i+::4.9i

0.04
0 .00

0.0s
0.00

0.03
0 .00

oiii02
0rrr0 0

0.03
0.00

0.o2
0.00

0.03
0.00

0.02
0 .00

0.00
-0.03

f,

i

t
*

*
*

;
*

I

*

IrEV
in.

1 .40
1-.20

L.50
1.50

r.20
1 .20

L.40
1 .00

l_ .50
1 .50

1 .60
1. L0

1;40
1r 60

r.20
1.30

0.90
0.40

VEL
FPS

2.69
0.08

3.16
0.15

2 .69
-0.04

1 .53
0.00

L .66
0.02

1 .35
o.o7

1.93
-0.18

2 .11
0.0I

0 .43
-rl.oJ

*
*

03/27 /97 02:29

LEV VEL
in- FPS
-'g4 !.;r'i:ij*.'

I

page



Codes: -

K Multiply data by 1,000
M Multiply data by 1,000,000
- No dat,a for period
* IncompleEe data for period
< Data less than cutout value
^ Surcharge (1evel great,er than
I FiIl Data for period

pipe height. )

1

:

1

t
1

page



1 HOUR

Dare: 04/0L/97 15:15 File: C080193A.73J

Metering Period:
o3/L9/97 o5:14 - 03/27/97 o2:29

A\rERAGES

START
DaEe Time

ReporE. Period:
03/]-9/9'7 o5:14 - 03/27/97 02:29

LEV VEL
in. FPS
- a;r., :*l{:f

L.25 2 -52
1.20 2.53
r..20 2.55
1.15 2 .43
t.L1 2 .53
1 .18 2 .43
1.50., 0.55
t.5't 0.35
l.:I7 L.27
1.02 1 .13
1.08 1.00
1.10 1.00
1.10 0.81
1.05 0 .92
1,"10 0.92
Lr!2 0.89
1,,03 1.04
1,1? 0 .07
1.17 -0.03
1.21 -0.02
1.43 0.00
1.55 0 . 00
1,10 0.01
t.22 0.00
1.10 0.01
1.00 0,00
1.05 0.01
1.02 0.01
1.10 0 . 00
L.O2 0.0r
1.05 0.01
1.15 0 .01
1.18 0.0r
1.18 0.28
1.22 0.43
'l ?1 n 11

1.12 0.3r
1.17 0.31
I.1-7 0.36
1.15 0.35
.1.10 0.33
r.2't 0 .18
page 1

p * 5. 4!b:t: * t_91+ji+ ...f q:a;41

START
Date Time

03/L9 05:00
03/!9 06:00
03/19 07:00
03/t9 08:00
03/L9 09:00
03/19 10:00
03/L9 L1:00
03/L9 12:00
o3/19 13 : oo
03/19 14:00
03 /L9 15 :00
03/L9 16:00
03/a9 17:00
o3/r9 18:00
03 /t9 19:00
03 /t9 20:00
03/I9 21:00
03/L9 22 OO

03/19 23:00
03 /20 00 : 00
03 /20 01 : 00
03/20 02:00
^r r^^vJ/za uJ:uu
03 /20 04 :00
03/20 05:00
03 /20 05:00
03 /20 o?:00
03/20 08:00
03/20 09:00
03/20 10: O0
03/20 11:00
03 /2O 12: O0
03 /20 13 : O0
03 /20 14 :00
03 /20 15 : 00
03 /2o 16 :00
03/20 1? :00
03/20 18 : oo
n1 l)n r q, nn
03 /20 20 :00
uJ/ zu zLivQ
03/20 22:oo

FI,O IJEV VEL
MGD in. FPS

0.02 *
0.00
0 .03
0.03
0.03
0.03
0 .03
0.03
0 .03
0 .03
0 .03
0.03
0.03
0.03
0.03
0 .03
0 .03
0. 03
U. UJ
o. 03
o-03
0.03
0.03
0.03
0.03
0 .03
0 .03
0.03
0 .02
o.02
0.02
0 .03
0.03
0.03
0.03
0.03
U . UJ
0 .03
0.04
0 .03
0.03
0.03

1,10 *
1.32
1.15
L.20
1 1q
t.23
1.20
r.22
L.27
1.30
1.30
11)
1.38
L. JZ
1.25
1.27
L.2B
1.25
1 

'q1 ))
1. L7
L.20
1.20
L.20
t.25

1.20
L.20
L. Z5
J-..Lf
1.08
t.25

1.30
L.28
1.30

L.27
1.38
1.32
1 1a

t.27

03/2O 23:00
03/2L 00:00
03/2t 01:00
03/2L 02 r 00
03/2L 03:00
03/2I 04:00
03/21 o5:00
03/2L 05:00
03/2t 07:00
03/2L 08:00
03/2t 09:00
03 /21- 10 r 00
03/2t 11:00
03/2L t2:oo
03 /2L 13 :00
03 /2! t4 : oo
03/21 15: o0
B/21 16:00
03/2L 17:oo
03 /2t 18 : oo
03/21 19:00
03/2L 20:00
03 /2r 21:00
03/21 22:O0
03/2L 23:00
03 /22 00:00
03/22 01: oo
03 /22 02 : 00
03 /22 o3 : oo
03/22 04:00
03/22 05:00
03 /22 06:00
03 /22 o7 : oo
03/22 08:00
03/22 o9: oo
03 /22 10: 00
03 /22 11: 00
03 /22 12:00
03 /22 13 : oo
03/22 L4:00
03/22 15 : oo
03 /22 15 :00

FLO
MGD

0.03
0.03
0.03
0.03
0.03
0 .03'
0.01 ?

0.00
0 .01.
0 .01
0.01
n n1

0 .0r
0 .01
0 .01
0.01
0.01
0.00
0 .00
0.00
0.00
0 .00
0.00
0 .00
o.o0
0 .00
0 .00
0 .00
0 .00
0 .00
o .00
0 .00
0 .00
0 .00
0.00
0 .00
0.00
0 .00
0.00
0. o0
0 .00
0 ,00

1.89
0.18
2.J6
2.59
2.58
2.48

' z. oo
2.62
2 .43
2.49
2.17
2 .54
2.3t
2 -62
2.2'l
2.49
2.54
2.53
2.53
2.58
2.'t4
2 .68
z. bo
2 .59
2 .60
2 1n
2.49
2.71
L.52
1.91
2.31
2.95
2.82
2.79
2 .48
2 .48
2 .6'7
2 .51
2.83
z-6d
2 .57
2 .39



START
Da[e Time

a,3iY+P 4*t-.:1

03/22 1?: oo
03 /22 18:00'
03/22 19:00
03/22 20:00
03/22 21:00
03/22 22:00
03 /22 23 :00
03 /23 00 :00
03/23 01:00
03/23 02:00
03/23 o3: oo
03/23 04:00
03/23 05:00
03/23 05:00
03 /23 07 :00
03/23 08:00
03/23 o9: oo
03/23 10:00
03 /23 11: oo
03/23 L2:OO
03 /23 13 :00
03 /23 14 :00
03 /23 15:00
03 /23 l-6:00
03/23 17:00
03/23 18:00
03/23 19:00
03 /23 2o: oO
03/23 21:00
03/23 22:oo
03 /23 23 :00
03/24 0O:oo
03/24 01:00
03 /24 02 :00
03/24 03:00
03/24 04:00
03 /24 05 :00
03/24 05:00
03 /24 0? : O0
03/24 o8: oO
03 /24 09:00
03 /24 10: O0
03 /24 11: oO
03 /24 12 : O0
03/24 13:00
03 /24 14 :00
03 /24 15 :00
03/24 16:oo
^a 

l^ ^vJ/21 I/:UU
03 /24 18 : oO
03/24 19:oO
03 /24 20:00
03 /24 21-:00
03 /24 22:oo
03 /24 23 :00

ETT.N

MGD
LEV
in.

VEL
FPS

FLO
MGD

LEV
in.

START
Date Time

v li!
FPS

0.00
0.01
0.01
0.02
0 .02
0.01
0.01
0.01
0.0L
0.01
0.01
0.01
0.01
0 .01
0.01
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01_
0.00
0 .01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
V. UI
0. 01
n n'r

U^UI.
0.00
0.00
0.00
0.01
0.02
0.01
0.01
0 .01
0.01
0.02
0.01
0.02
0.02
0 .02
v.va
0 .02
0 .01

1.20
t.22
1 .18
r_.30
L.20
1.10
i-.L2
1.08
I. U5
1 .10
1.07
r.02
L.08
1_.10
1.15
1.18
t.28
L.42
L.37
L.40
L.37
l-.56
1 .45
1.40
1.33
L -62
1.33
1.38
1.40
r..39
L. Z)
L.10
1 .10
r".10
1.08
1. 10
1.12
L.23
t.22'r ln
!. zJ
L.25
r -2'l
1.15
I.JZ
1.30
L..rt
r.23
t. Jb
r..tt
1.33
1 1?

1.38
r.32
1.10

0 .24 03 /2s
t.02 03 /2s
r.27 03 /25
L .37 03 /25
1.38 03/2s
t .45 03 /2s
r .4'1 03 / 2s
1.45 03/25
1.37 03/2s
t.2s 03 /2s
1.34 03/25
1.48 03/2s
r .25 03 /2s
L.29 03 /2s
1 .23 03 /2s
1.43 03 /25
1.ls 03/2s
1.13 03 /2s
1 .20 "03 /25
1 .12 03 /2s
t .2o 03 /2s
1.16 03 /2s
1.3r- 03 /25
1. oB 03/25
0.76 03/26
o .19 03 /26
0 .81 03 /26
0. e0 03/26
0 .8'7 03 /26
0.55 03 /26
o .95 03 /26
0.90 03 /26
0.87 03/26
L .02 03 /25
1.15 03 /26
u.65 UJ/ZO
1.0s 03 /26
0.81 03/26
o .25 03 /26
0.37 03/26
0 .29 03 /25
0.94 03/26
1.38 03 /26
0.84 03/26
1.09 03 /26
1.13 03 /26
o .94 03 /26

^- 
l^-I.Jr UJ/zO

1.10 03/2't
1.03 O3 /27'r rr n1 /i1vJ I ' 

I

J..26
T,12
L.Z.t
I IO

00:00
01r00
02 :00
03 :00
04:00
05:00
05:00
07 :00
08 :00
09:00
10:00
11:00
12:00
13:00
14 :00
15r00
15:00
17:00
18:00
19:00
20:00
2l-:00
22: QO

23:00
00:00
01:00
02:00
03:00
04:00
05:00
05:00
07:00
08:00
09:00
l0:00
11:00
12:00
13:00
14:00
15:00
16:00
1? :00
18:00
19 :00
20:00
21:00
22:OO
23:00
00:00
01:00
02 :00

0.00
0.00
0.00
0.00
0.00
0 .01
0.01
0.00
0.00
0 .01
0.01
0 .01
0.01
0.01
0.01
0.01
0 .01
U. UJ.

0.01
0.00
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 .00
0.00
0.01
0.02
0.02
0 _ 02
0.01
0.0r_
0.01
0 .01
0.00
0 .00
0 .01
o.02
0 .00
0.00
0.00
0 .00
0.00
0.00
0.00
0.00 *

1.13 0 .2L
1.10 0 .00
1.35 0 .00
1.25 0.00
r.20 0 .02
1.08 L.L1
r.35 1.06
1.23 0 .32
r.t2 0.06
1.20 0.46
1.18 1.18
1 .15 I.32
L-42 0.49
L.L7 0.94
1 .25 0 ,71
1.25 0.85
1.12 0 .84
1.15 L.31
1.40 0.67
t.42 -0.03
1.30 t.22
1.37 L.24
1.38 0.39
L.37 0 .01
L.25 0.02
1 .20 0.02
1.10 0-03
1 .10 0.04
1 .17 0.05
1.13 0.08
1 ,45 0.03
1.40 0.65
t.25 L.46
r.27 1.55
r .25 1.33
r.28 1 .08
1.30 0.80
1.35 0.99
r.30 0.14
1 .12 0 .25
1.13 0.38
r.33 0.96
1.38 r.L2
r -22 0.40
1.08 0 .25
1 .00 0 .24
1.00 0.31
0.95 0.34
0.88 0.25
0.64 -4.32
u.55 x -t-u1

page 2



Codes:
K Multiply data by 1,000
M Multiply daEa by 1,000,000
- No data for period* Incomplet,e data for period
< Data below cutouE value
^ Surcharge (level- greater than pipe height)
I rirr Data for period

page 3



Date: 04/OL/97 16:10

DAILY AVER,AGES

FiIe: C080193A. ?38 260 c80193

Met,ering Period:
o3/L4/97 oo:29 - 03/t9/97 04259

A
MANHOLE
RT._41

Report Period:
03/I4/97 00-.29.w 03/r9/sz o+:SS

START
Date Time

f.i.tf.ir ,$dl iF "'r:,r!.$/tq oo: oo
03/15 00:00
03/t6 00:00
03/L't o0:00
03l18 00:oo
03/I9 00:00

LEV
in.

4.L6 *
3.53
3.50
3.64
3.42
3.17 *

FLO
MGD

0 .20
0 .17
0 .15
0.16
0 .15
0 .13

I .83
1. 85
r.72
L.74
1 .82
L.76

VEL
FPS

Codes:l
K MulEiply daea by 1,000
Pl MuIEipIy data by 1,000,000
- No data for period* Incomplete daEa for period
< Dat,a below cuEout value
^ Surcharge (Ievel greaEer t,han pipe
I FiII DaEa for period

height )

pa9e



DAILY TOTALS (GALLONS)

DaEe: 04/OL.l97 15 :11 FiIe: C080193A. 738

Metering Period:
o3/L4/97 o0:29 *.o3/L9/97 04:59

855,322.31 GAILONS

Report, Period:
03/L4/97 oo:29 .$.: 03/]..9/92 04r59

DaE,e
ll?.F;rnii

03/L4/e7
03 /Ls /e7
03/t6/97
03/17 /e7
03/!8/e,7
03 /L9 /e7
03./20 /e7

Total for

TotaI
*'{iijds*:li

199.65Kr
169 . ?5K
148 .10K
159.44K
151 .59K

27.79Kr
:f,t

: iiri
;n:= '

856 .32K*

rePorE period =
z'

i.

Codes:
K Mult,iply daEa by 1,0O0
M MulE,iply daEa by 1,000,000
- No daE,a for period

Incomlrlete daba for period
DaE,a less than cuEouE value
FiII Daea for period

page 1



DAILY I4AXIMIIMS and

Dat,e: 04/oL/97 t 5 :11 FiIe: c080193A- 738

l'letering Period*'
o3/t4/97 oor29 d, 03/L9/97 04259

MINIMIIMS tor FLOW

260 C80193
AVONDALE . .

IIAI{HOLE _#72
RT.41

ReporE, Period;
03/L4/97 00:29',1 03/L9/97 04:59

t

r
1

I
DaEe Time
:i;,*:*:: {'+:*:.':|

03/L4 20:59
03/L4 00:44

03/15 12:29
03/15 22259

03/L6 l-5229
03ra5 t9:29

03 /L1 16 r 44
03/r7 06:59

03/18 15:59
03/18 19:59

03/L9 01:14
03/19 04244

FLO
MGD
:s:ai 2

0.31
0 .12

0.27
0 .10

o.24
0 .10

0.24
0 .10

0 .25
0.10

0 ..17
0 .,00

LEV
in.

5.50 *
2.80 *

4.80
2.80

4 .50
2.90

4.70
2.90

4.60
2.70

3.60 *
2.10 *

VEL
FPS

1.91
1. 90

1.96
1.64

1. 87
1 .51

1. 82
t.49

1 .95
1 .71

1.95
-0.07

Date Time
;ai2::= ,-jj.:i:i$J

FI,O LEV VEL
MGD in. FpS
:ntl .T.-q':

*
*

*
*

*
*

t
*

pa9e



Codes:
K Mul t.iply data by 1 , 0 00
M Mul r.iply data by 1 , 000 , 00 0
- No data for period* fncomplete data for period
< Data less t,han cutout value
^ Surcharge (level greaE,er Ehan pipe heighE)
I Fi1l DaE,a for period

a
PaYs .



Dar.e: 04/0t,/gl 1G:10

, 1 HOUR AVERAGES

File: C080193A.738 260 c80193
AVONDALE
MANHOLE ffi--:T-:-1

Metering period:
03/t4/97 0o:29

STA-R.T
DaEe Time

;;t;; oo,.o
03/L4 01:00
03/I4 02:00
03/14 03:00
03/L4 04:00
03/14 05:00
03/L4 05:00
03/.L4 o?:00
03 /L4 0B :00
03/L4 09: OO

03/L4 10:00
03/t4 11:00
03/L4 12;00
03/t4 13 :00
03/L4 14:00
03/L4 15:00
03/t+ 16:00
03/fA l? :00
03/ts 18:00
03 /14 19 : 00
03 /ts 20 : 00
03/t4 21:00
03/L4 22:OQ
03/L4 23:00
03/L5 00:00
03 /tS 01 :00
03 /Is 02 : 00
03/r5 03:00
03/15 04:00
03 /1s 05 :00
03/15 06:00
03/rs 07: O0
03/t5 08:00
03/rs 09:00
^a 

/. ruJ/ Lf, ru: uu
nl/1c r1.^^
9JI LJ

03/L5 12:00
o3/1s 13 I 0O
03/15 14 :00
03/LS 15:00
03/15 16:00
03 /L5 17 :00

- 03/L9/97 04:59

RT. 41

Report Period:
03/L4/97 00:29

FLO

Y:?
0 .13
U. J.b
0 .14
0 .14
0.14
0 .15
0 .14
0.18
0.19
0.18
0.21
o.20
o .22
0.23
0.23
o.25
v.z+
0.26
0.24
o -24
0.25
o .29
0.24
o .22
U.IO
0.13
o.L2
0.14'
(J. r.f
0.15
0 .13
0.14
0.20
0.20
0.21
0.22
o .22
0.20
U.Ib

fi)a
0.19

LEV
in.
gai!

2.99
3 .51
3.25
3 .30
3.28
3 .47
3 .33
3.99
4.02
3 .88
4.30
4.L9
4 .60
4.53
4.58
5.10
+, tJ
4 .89
4 .47
4 .42
4.80
5.01
4 .42
4. 04

2.89
2 .86
3 .18
3.22
3.20
2.97
3.2L
3.94
4.)_7
4.30
4.20
4 1A
3 .99
I .87
3 .50
4 1.q

4 .04

VEIJ
FPS

START
DaE,e Time

FLO
MGD

03/19 /97 04:59

LEV VEIJ
in. FpS

1.91
t.82
1.78
L.'t9
r.80
1.78
I .73
L.74

1.83
1.82
I.6-'
L.'12
1.80
L.76
1.65
I..'I
1.87
L.92
r.95
1.80
2.02
2 .01
2.03
2 .02
2.0r-
r.93
1 Q1

2.0r_
1.96
1 .94
1.84
1.94
I.'t9
1.82
r -92-r qq

1.94
1.84

1.95
r.80

0.17
0.19
0 .19
0 .12
0 .15
0 .13
0.14
0.14
0.13
0.1-4
0.14
0.14
U .IJ
i 1A

0 .14
U. I5
U. J.6

0.18
0.16

0.20
0.15
v. ro
0.12
0.13
0.14

tt | {

0 .15
0 .14
n 11
n 11
0.11
0.13
U .I+
0,12
0.12
U.J./
0 .18
0.20
0.18

3.76
4.01
4.14
2.99

3.24
3.2'1
3.38
3.28
J . J5
3.38
3 .3s
3.22
'l 11
3.25
3 .61
4.02
3.41
4 .00
J. .IU

5-tt
a.zo
J. bI
3.74
J ..J"U

3 .20
3 .3't
3 .60
5.Zi
3 .42
3 .33
J . ZJ

3.25
1 1n
3.20
3.37
J,Zl
3.17
4 .12
4 .02
4 1'7

3 . BB
page

1.73
L -77
r.'12
L.16
1. 71
L.72
I .77
L.17
1.72
1 aa

1.78
L.74
r. ro
1.71
1.74
1.51
1. ?5
1 .6'l
1.58
1.71
J.. bf
'l '71

L.7'7
L.'72
L .57
L .67
1.65
1.70

1.7r
1. ?3
r.'74
1.69
r-.73
L.72
f . ov
1 qq

r. )v
L.73
r.t'.t
J- . tt.t

* 03/15 1B:00
03/1s 19;00
03/L5 20:00
03/LS 21:00
03/Ls 22:OO
03/1s 23:00
03/L6 00 I 00
8/rc o1:oo
03 /L6 02 :00
03/16 03 :00
03/15 04:00
03/I5 05:00
03/t6 05:00
03/L6 0?:00
03/t6 08:00
B/rG 09:00
$/te 10:00
03 /16 11 :00
03/15 12:00
03 /L6 13 :00
03/L6 14:00
03/16 15:00
03 /16 16 :00
UJlIb I/:UU
0i/16 18:00
03 /te 19 :00
03/L6 20:00
^^ 1.. ^-UJl Ib IJ.: UU

03 /76 22:0O
03/16 23:00
03/L7 oo:00
^r /. -UJILI UI-:UU
03 /17 02 : 00
03/L'l o3: oo
03/r7 04:00
^^ ,- - ^-UJ/ LI U):UU
03 /I1 05 ;00
03 /L7 0? :00
8/a7 oB:oo
o\/1'1 nc.nn
03/I'7 10:00
03 /t't 11:00



,t*t
Dat,e Time

*;*n:'A 4ri"**

03/L7 12:00
03/L7 13:00
03/Li 14 rQO
03/L7 15:00
03/t1 16:00
03/t7 17:00
03/L7 18:00
03/L7 19:00
03/L7 20:00
03/r7 21:00
03/L7 22t00
03 /L7 23 :00
03l18 o0:00
03/18 01:00
03/Lg 02:00
03/rS 03:00
03 /tA 04 :00
03/18 05:00
03/rB 06:00
03/18 07:00
03/18 08:00
03/r-8 09:00
03/18 10:00
03/18 11: O0
03/18 12:00
03/18 13:00
03/18 14:00
03/18 15:00
03/tg 16:00
03/18 17:00
03/18 I8 :00
03/tg 19:00
03/18 20:00
03/18 21:00
03/18 22:QO
03/18 23 :00
03/t9 00:00
03/L9 01:00
03/L9 02:00
03 /I9 03 :00
03/19 04:00

FLO
MGD

0.20
0 .19
U.J,5
0 .16
0 .20
0.20
0.15
0 .15
0 .14
o.20
0 .15
0.r-5
0 .15
0 .14
0 .14
0.14.
0 .14
0.14
0.13
0 .13
0. 14
0.15
0.17
0 .15
0.15
0.15
u. ro
0.18
o -20
o.20
0_17
0 .15
0.13
0.12
U.IJ
0. 14
0.14
U.I5
0.14
n 1?
0.10 *

LEV
in.

4.27
3 .95
3.57
3.51
4-11
4 .16
3 .52
3.78
3.48
4 .09
3 .40
3.28
3 .45
3.30
3 .15
3.32
3.25
3.25
3 .30
3 .34
J.5b
3.52
3.55
3.35
3 .5s
3 .31
3 .40
3.7L
4.05
4 .03
3.63
3 .44
3.08
2.9r
3 .77
3.19
3.32
3.35
3 -22
J .I.J
2.84 *

VEI,
!vJ

T-,;;
1.84
L.73
1.74
1.85
1.78
1.58
1.64
1.70
r. d)
1.?8
1.87
1 .83
1.83
1.85
1.80
1.81
1.81
t -7t
J.. OO

1.58
1.?0
1.88
1.87
r.79
1.84
1.89
r.94
1-91
1.89
I. U)
t.79
t_.6f
t.78
1.85
1.8?
L .82
1 .85
1.85
1.85
1.40

Codes:
K MulEiply dat.a by 1,000
M MulE.iply data by 1,000,000
- No data for period
* IncompleE,e daE,a for period
< Data below cuE,ouE value
^ Surcharge (Ievel greater than pipe height.)
I FifI Data for period

i,:
ti.

fi

ti
iii
vr.

:1,

page
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EVALUATION OF TNFILTRATION/TNFLOW (I & t) OCCURRENCE AND
MAGNITUDE, EMANATING FROIVI NE1V GARDEN TOWNSEIP, AND ITS

EFFECT ON THE HYDRAULIC LOAD IN THE AVONDALE IVWTF

In trod uction

As a result of a meeting held with the representatives of the Avondale Borough at the DEP
Regional Office, the Township took upon itself to conduct an I & I study. Comments made by
DEP representatives in that meeting indicate that although the sewage flow from the Township
appears to be within its allocation in the Avondale Plant, the total flow from both municipalities ;

into the WWTF exceeds the permitted capacity. Therefore, since the moratorium on new sewer

^connebtions 
is in effect, the present excess flow is attributable to I &

Sewage flow from New Garden Township enters the Borough of Avondale at two locations,
namely,

(i) the extension of the 4470feet long, l0 inch diameter interceptorSewer, fed by
collector sewers in Toughkenamon, as well as by an 8 inch diameter sewer along
Baltimore Pike.

(ii) the extension of the 3500 feet long, l0 inch diameter gravity server, along RTE
4l f,ed by a 6 inch diameter force nrain, located along the West shoulder of the

Highway. The force main extends from the property known as Hewlett Packard
and serves a narrorv corridor along RTE 4 I ,

Infiltration can be e,xpected along stretches of server that are located belorv the groundwater
table. In New Garden Township, such stretches are limited to the lollowing locations:

r d short distance of an 8 inch diameter collector sewer along Baltinrore Pike, both
East and West of Penn Green Road (serving Kramme and a Mushroom operation
East of Kramme). The East part of this collector crosses belorv a tributary to Trout
Run'

,n A short segment of an 8 inch collector sewer along the East end of Willorv Street,
rvhere the sewer runs belorv an encased streanl, a tributary to the Red CIay Creek.

r Some 2000 fleet of l0 inch Interceptor Server along the Railroad tracks, West oI
Penn Green Road. This stretch of server parallels Trout Run and is at a close
proximity to the stream. The invert oI the server is belorv the groundwater table.



Evaluation of I & I, Emanating fronr
New Garden Township into Avondale

Based on the above assumptions, infiltration along the RTE 4l interceptor sewer is not expected
"' to occur and therefore, high priority was given to the analysis of sewage flow along the Railroad

interceptor sewer, including the flow from Toughkenamon,

Methodology

The procedure adopted for the evaluation of I & I is as follows:

(l) Determine sewage flow at key locations within the selected study areas using
n ffr€asurement devices. such as weirs and orifices,

(2) Record sewage flow at peak hours, as well as at expected lorv flow periods.

, 
,r, 

il:i.3:I"s 
of interceptor and record flow at various manholes, as well as at the

(4) Estimate the groundwater table with reference to the sewer invert elevations.

Preparations

The Flow Poke, a measuring device that can be installed in manholes directly lrom the top of
ground, was selected lor the I & I study. The device is lowered into the inflorv (upstream) end of
the sewer in selected manholes. An inflatable seal secures the round insert that includes the
measuring device (a triangular weir, or an orifice) into the incoming sewer pipe. The flow rate is

being read by means of a manometer.

AJthough the Florv Poke is calibrated, a volumetric check was made at lorv flow (l to 5 GPM),
using a calibrated bucket.

Selected manholes ',vere pried loose ahead of the scheduled florv measurements, this rvas
" particularly necessary for manholes within street cartways.

Since the original plans do not shorv the elevation of manhole tops along the railroad interceptor
sevver, these elevations were obtained by measuring from the mid channel to the rim of selected

manholes with given invert elevations. It should also be noted that all manholes along the railroad
inrerrentr.'r r.e elevated by approxinrately three feet above the ground surflace. Pertinent manhole

data are presented in Tr\BLE I.

Atraining session rvas held on July 7 with the measuring crew, conducted by Robert Klinger,
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GTS inspector of sewer construction (including construction inspection in new subdivisions).

Observations

On July 7, 1998 manhole 509, at the intersection of,Center and Willow streets in Toughkenamon
was examined. This is the last manhole before the ejector station, pumping all sewage florv into
the first manhole on Willow street (MH 707), from which gravity florv prevails (along Newark
Road to the l0 inch interceptor sewer). Due to the channel configuration in this manhole, only the
florv from Willow Street could be measured. At I l:45 A.rVI the estimated flow from each direction
was 1.5 GPM. The flow of I5 GPM from Willow street (minor number of connections) was at

,first attributable to possible infiltration. Subsequent examination at l2:05 Plvf indicated a

significant reduction in the Willow Street sewage flow, Further examination indicated that the
flow may have originated from a laundry on Willow street, having a milky color.

Flow measurements with the Flow Poke indicated 5 GPM and subsequently additional
measurements did not exceed 7 GPM florv from Willow Street collector sewer. Observations
made before noon on July l4 revealed standing rvater in Manhole 509, suggesting that florv rate at

peak flow periods exceed the capacity of the ejector station (50 GAL.). Review of the 1966

construction plans reveals that Vfanhole 509 is panially submerged by design, allowing High
WaterLevel srvitch to activate at elevation 307.50', resulting in submerging the Manhole outlet by
approximately 3.5 feet. Records of all measurements made during the period oIJuly 7 thru July
23,1998 are presented in APPENDIX "A". Pertinent data on the interceptor server along the

Railroad Tracksis presented in TMLE I and the location of public selvers florving into the

Avondale WWTF is presented in the attached map (Fig. l).

Flow Measurements indicate the follorvinq Dattern of serveraqe related activities.

(l) There is round the clock sewage florv as depicted by discharges from Modern
Ivlushroonr Farms and the ejector station. The av'erage daily florv from the former
source is 10,000 Gallons Per Day (GPD), or the equivalent of 7 GPNl. The minimunr

daily flow from the latter is l GPlv{, derived frorr the lrequency oIthe ejector station
activation, between 5 and 6 AM (on August 6, I99S, recorded by William O'Conner).

Additionalty, servage flow from the Baltinrore Pike I inch collector (both East and

West oIPenn Green Road) ranges between 5 to l5 GPi\l during the day tirne, and

lower flows observed after rnidnight.

(2) There are very fe."v server connections to thc l0 inclr sewer interceptor along thc

Reynolds'Farm, East of Penn Green Road (benveen Vfrnholc S05 and 808).
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(3) A small quarry is tocated on the Reynolds Farm, immediately South of Manhole 806.

The bedrock forrnation along the l0 inch interceptor, in both municipalities is

Cockeysville Marble, a carbonate rock. Due to the existence of crevices and

sinkholes in this formation, the permeability (or, hydraulic conductivity) is high,

resulting in a relatively high rate of groundwater flow in the bedrock. Consequently,
the slope of the groundwater table (the gradient) is expected to be flat. Based on the
above, the water surface in the quarry represents the level of the groundwater table

within its proximity. A survey conducted on July 21, 1998 indicates the water table to
more than 4 feet below the sewer invert in Manhole 806.

Flow of sewage in selected manholes, both East and West oflPenn Green Road (lt4ll 206 and
MH 207), is presented in TABLE II.

A.lthough the major emphasis was placed on evaluation of I & I along the Railroad interceptor
sewer, few readings were obtained from RTE 4l interceptor, On July?2, at 3:15 AM, flow meter
reading at the RTE 4l Meter Pit was 8000 GPD (5.6 GPM). A similar flow was recorded at
l:30 AM on July 23rd, Using the "TOP WIDTTI' measurement in Manhole 207 on luly 22, at

3:00 PM and "CriticalFlow" condition in the manhole channel. the ca['culated florv is l6 GPM
(or 23,000 GPD).

Flow records of the Avondale WWTF, showing the contribution of each municipality, are

presented in APPENDIX B. These records represent the average daily flow for the period of May
through August 7, 1998 and include the July 7 through 2i I & I evaluation period.

Evaluation

Flow measurements in the l0 inch interceptor selver along the railroad tracks include "after
midnight" flow records (see TABLE-ll). MH 80S is located East of Penn Green Road, reflecting
all sewage florvs from Toughkenamon, excluding the florv from Baltimore Pike, both East and

West of Penn Green Road. Plugging this manhole isolates the main sewage florv from
Toughkenanron. Therefore, flow nleasurements taken irt manholes West of Penn Green Road

represent sewage flow from Baltimore Pike into Vlanhole S09, as well as the florv lrom laterals
into the l0 inch interceptor, West oIPenn Green Road.

On July 15, the measured flow after rnidnight was lS.2 GPM in the lvleter Pit and 7 GPM in
MH 813. Thus the flow rate betrveen these trvo nianholes is l8 2 GPM - 7 GPIU = ll.2 GPlvt
There are no known lateral connections into the Intcrceptor Sewcr, beti.veen N'tH 815 and the

Meter Pit. Therefore, after plugging Manhole 815 at l:00 Alvl the measured 6 i GPM sewage

flow in the Meter Pit, suggests an inflltration rate of 6I GPivl. The measured flow in Manhole
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8l I through Manhole 815 depicts flow from Baltimore Pike (into MH 809) and any other lateral
flow, as wellas possible infiltration. Consequently, the range of possible infiltration rate is
between 6.3 GPM (8,900 GPD) and I [.2 GPlvl (16,000 GPD), Observations made during the
study period, strongly suggest that the 5 GPM measured in MH 8l I represents sewage flow from
Baltimore Pike (into MH 809). Additionally, an estimated flow from at least two laterals (below

,.MH 813) indicates sewage florv of at least 3 GPM, at all times, Accordingly, the upper range of
infened infiltration is I1.2 GPM - 3 GPM = 8.3 GPM (12,000 GPD).

At 2:00 AM on July 22, after plugging MH 8 I l; the flow at the meter pit was l7 GPM,
representing the flow along an 1,800 feet of the interceptor sewer, including all lateral
connections, West of Penn Green Road. The latter rate oflflow is similar to that recorded on
July 7th (18.2 GPM). NOTE: For velocities as high as I Joot/second along 1,800 /eet of
phtgged interceplor, wail at leasl 30 mitnttcs belorc meastring flow irt the Mcter Pit.

Based on the flow measurements and the observations made during the period of July 7 thru July
23, 1998, the following conclusions have been reached:

(l) Sewage outflorv fronr New Garden Township into Avondale WWTF is a 24-hour
occurrence. having a minimum florv of t4 GPM (20,000 GPD).

(2) Infiltration is limited to the l0 Inch lnterceptor Server, located betrveen Penn

Green Road and the N'leter Pit. During the study period, the rate of florv the can be

attributable to infiltration, is 9,000 to 12,000 GPD,

(3) During the period of July 7 through july 23 the average total servage outflow
from New Garden Township into the Borough of Avondale rvas 120,250 GPD,
representing 40 percent of the WWTF permitted capacity. This outflow is 52,550
GPD (30 %) lower than the Torvnslrip's allocation in the treatment plant

(4) There is no detectable infiltration into the l0 inch interceptor sewer along

RTE 41. The 5 GPlvl flow recorded in the Meter Pit at 3:00 AM, is attributable
to night time activities from the Turkey Hill store and other nornral operations.

Recom merrdatio ns

The above conclusions were reached tiom records obtained during the dry period of July 7
through 23,1998. The infiltration rates into servers are subjcct to flLrctuation of the ground
rvater Table. The estimated 12,000 GPD infiltration rate emanating from Nerv Garden Township
does not afttct the Township allocation into the plant Whereas, mitigating infiltration of 12,000

)
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GPD from the Township without mitigating the infiltration in the Borough will not significantly
alter the present hydraulic loading. The township is able, by means of diversion, to periodically
reduce sewage flow into the Avondale WWTF. This will provide additional flow information and
records for verification of the results obtained to date. Based on the above, the foilowing
recommendations are madelr

(1) Install observation wells along the interceptor sewers at selected locations. As a
minimum, install three (3) observation wells, having a minimum depth of l8 feet,

between Penn Green Road and the Meter Pit and two (2) observation wells along

RTE 41. betrveen Penn Green Road and the Meter Pit. Monitor groundwater
fluctuation in the observation well, by weekly measurements, to coincide with
meter pit flo',v readings, in general, and after a rainy period, in particular.

Estintnted costfor thc instollalion of Jive obscn,atiott wclls is $ 3,750.

When a rise in the groundwater table is recorded in the observation wells, repeat

night measurements, at similar locations indicated in this report.

The ability to divert temporarily large part of Toughkenamon sewage flow, away

from the Avondale WWTF, rvill facilitate evaluation of the redLrced flow on the

hydraulic loading of the plant.

Should observations during high groundwater table indicate largcr florv that can

be attributable to infiltration, conduct a TV camera survey of the lnterceptor
Sewer, in sections located West of Penn Creen Road. If the source of infiltration
is located, mitigate by grouting leeky joints, or repairing detected broken pipe.

(2)

(3)

(4)
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TABLE .I PERTINENT DATA

lO INCH INTERCEPTOR SEWER ALONG RAILROAD TRACK IN NEW GARDEN TOWNSHIP

MAIIF,Iorn
NOn,

DISTANCE
FEET

lIllvERT ELEtr.IrUl, RIM ELEV.

{Feei}

SLOPE
FUFoot

COMMENTS

OUT r,4

Meter Pit

MH 815

MH 814

MH 813

MH 812

MH E11

MH 810

MH 809

MH 808

MH 807

MH 806

MH EOs

MH 804

MH 803

MH 802

MH 801

MH 8OO

338.0

400.0

400.0

400.0

200.0

200.0

100.0

310.0

350.0

350.0

200.0

"qn 
n

230.0

149.q

3S5.0

97.0

273.1E

274.62

276.92

280.10

284.00

288.26

292.36

294.79

301.82

305.07

306.90

309.30

310.63

311.50

312.12

313180

314.05

273.28

274.7,n

276.42

280.20

284.10

28B.36

292.46

294.89

301.92

305.1 7

307.00

309.40

310.74

311.60

312.22

JIJ.JU

314^15

283.25

285.33

290.1 5

2e2.76:

298.02

301.91

302.51

308.25

313.33

'11 q q'l

318.31

0.0040

0.0040

0.0092

0.0095

0.0208

0.0200

0,0230

0.0230

0.0090

0.0049

0.01 15

0.0035

0.0033

0.0034

0.0036

0.0036

No visible laterals

lateral from South (Leo)

Lateralfrom North

at Penn Green Rd
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TABLE - II RECORDED FLOW IN 1O]NCH RAILROAD INTERCEPTOR
AT THE INDICATED MANHoLES; FRoM METER ptT To MANHOLE 80S

UAItr TIME
FLOW IN CFM

REMARKSM ETER
PIT

MH 81 5 MH 813 MH 812 MH 811 MH 809 MH 808 MH 805

TtotEa

7 t13t98

7 t14tg$

7 l1\taq.

7 t21t98

01:45 PM
.02:15 PM

11:40 AM
02:05 PM

10:35 AM
10:39 AM
10:55 Plvl
1 1:07 PM

12:02 AM

12:18 AM
12:32 AM
'12:50 AM

01:00 AM
01:09 AM

.11:30 
AM

11:42 AM
02:35 PM
10:12 PM

10:32 PM
10:52 PM
1 1:25 PM
1 1:35 PM

18.2

6.3

75 0

Ann

0.0

64.0

7_0

4 4.0

z8.o

22.0

54.0

41.0

22.O

5"0

65.0

56.0

14 0

0.0

22.0

30_0

10.5 GPM from Balt. Pike

Plugged MH 808

:Plugged MH 808
Plugged MH 808
Plugged MH 808
Plugged MH 808
Plusged MH E1s (& 808)

15GPM E- of Kramme 8" '

' S" colleclor seryer front Ballintore Pike lo Manlrcle 809



TABLE II CONTINUED

fATE TIME
FLOW ltii GFM :

REMARKSMEITR
PIT

MH n1q MH 813 MH 812 Ml.*,,s:{1 MH 8Og MH BOB MH 805

7tzu38

7t22t98

7123t98

11:45 PM
12:14 AM
12:33 AM
l2:38 AM
12:45 AM
01:05 AM
01 :12 AM
01:40 AM
01:47 AM
02:00 AM
02:06 AM
02:14 AM
02:27 AM
02:42 AM
01:05 PM
01:20 PM
01:40 PM
02:17 PM
02:30 PM
02:35 PM
10.24 PM
il0:45 PM
10:58 PM
12:13 AM
12:20 AM
12:35 AM
12:40 AM
12:45 AM
01:15 AM

10.0
20.c

16.d

30.0

17.A

11-U

86.0

30.0

20.0

7.0
30.0

62.0

75.0

62.0

30.0

22.0

AAN

I

1 8.0

Plugged MH 814
Plusged MH 813

Unplugged MH 813
Plugged MH 812

Unplugged MH 812

Plugged MH 811 '

Unplugged MH E11
Plugged MH 808

Unplugged MH 808'

I GPM W. of Kramme

White Sudsy water (Dove?

No flow W. of Kramme

Plugged MH 8'11

Unplugged MH 811

' 8" colleclor sewer front Ballirrtore Pike to Manltole 809





APPENDIX "A''

FLOW RECORDS JULY 7 THROUGH 23. I998



+ INFILTRATION ]NFLOW EVALUATION, NEW GARDEN TOWNSHIP
Sewage Flow Measurenents into Avondale WWTF

DATE TIME MH FLOW
GPM

. NOTES

aUWisa

67/1 3/98

07t14t98

07/1 5/98

10:30:AM,

12:05 PM

01:45 PM
02:00 PM
02:15 PM

11:22 AM
1 1:40 AM

@ios eu

10:35 AM
10:39 PM
10:55 PM
11:07 PM
11:50 PM

12:02 AM
112:18 AM
12:32 AM
12:50 AM

t

01:00 AM
O1:09 AM

0'1:26 AM
02:02 AM
02:23 AM

:'
811

811

808
811

812
Meter Pit 

'

807
ou/
du/
807

812
810
809

808
81 1.

8131

Meter Pit

815
Meter Pit

.a

.0

0

U

J

7

44.

22.

5.0
10.5

54.0

4'1.0

14.0
22.O

28.0

0.0
5.0
I.V

18.2

0.0
6.3

At Ejector on Center St.

Volumetric measurement at

ihe Willow Street outfall
Using Flow Poke

Using Flow Poke
Unable to measure flow
Using Flow Poke

Baltimore Pikw, E. of Kramme
Baltimore Pikw, W. of Kramme

Using Flow Poke

Using Flow Poke
tJ*idti'Flow Poke
Using Flow Poke
Using Flow Poke
Meter Manhole 2" in Channel

Plugged Manhole 808

Manhole 808 is Plugged
Manhole 808 is Plugged
10 Gal in 33 Seconds
Manhole 808 remains Plugged

Plugged MH 815 (also 808)

10 Gal in lmin 36 secs
Manhole 808 is plugged

Measured rise of sewage in

feet below top of Manhole Rim

7.24'
6:,88'
A qn'

''' 8 lnch Diameter Sewer Colleslor along Willow and Center Streets in

Toughkenamon

- 8" Diameter Sewer Collector along Baltimore Pike, East & West of

Penn Green Road



INFILTRATION INFLOW EVALUATION, NEW GARDEN TOWNSHIP

S"w"g" Flow Measurenents into Avondale WWTF

- 8 Inch Diameler Collector along Baltimore Pike, East & West of

Penn Green Road

DATE TIME MH FLOW
GPM

NOTES

&71211s8

w t2298

'

07l2z98

07t2z98

11:30 AM
11:42 AM
11:50 AM
02:35 PM
10:12 PM
10:32 PM

10:52 PM
1 1:25 PM

11:35 PM
1'l:45 PM
12:14 AM
12:33 AM
12:38 AM
12:45 AM
01:05 AM
01:12 AM
0'1:40 AM

01:47 AM
02:00 AM
02:06 AM
02:14 AM
02:37 AM
02:42 AM

03:15 AM
I

01:05 PM

91:20 PM

bt:ao put

A2J7 PM
02:30 PM
02:35 PM

03:00 PM

10:24 PM
10:45 PM

1O:58 PM
10:58 PM

81 5r

E11

809
, 805
Meter Pit ,

, 808,
811

Meter Pit

Meter Pit

Meter Pit

Meler Pit

Meter Pit

Meter Pit

RTE 41 :

I 811,

f, 
808

Anq

808
811

RTE 41

Meter Pit
ana

n 
811

64.O
65.0

30.0
75.0
22.0.

SA'CI

15.0
60:0

0

n

0

-S

20

16

30.

17

24.0

qA

oz.u
30.0

8.0

18.0

22.0
75.0

86.0
66.0
F?N

0.q

Using Flow Poke
Using Flow Poke
eould not insert Flow Poke
Using Flow Poke
10 Gal in I seconds

East of Kramme, Baltimore Pike

10 Gal in 10 seconds
Plugged MH 814 at midnight
Plugged MH 813

Unplugged MH 813

Plugged MH 812

Unplugged MH 812

Plugged MH 811

Unplugged MH E1'1

Plugged MH 808

Unplugged MH 808

RTE 41 Meter Pil 8000 GPD

Using Flow Poke

Bl: of Kramme, Balt. Pike

White sudsy water (Dove ?)

1st MH off Penn Green Rd.

tJepth '1.75" Top Width 5.75"

No flow. W. of Kramme



INFILTRATION INFLOW EVALUATION, NEW GARDEN TOWNSHIP
Sewage Flow Measurenents into Avondale WWTF

2:05 AM
2:13 AM
2:2O AM

12:35 AM
12:40 AM
12:45 AM

:15 AM
:30 AM

41

eter Pit
13
an

In Meter Pit
ailroad Interceptor Sewer

ed MH 81'l

nplugged MH 811

by Hugo

Pit
Pir
1

f
4



APPENDIX "B''

AVERAGE DAILY RATE OF INFLUENT AND EFFLUENT
INTO AND OUT OF AVONDALE WIVTF (s/0r/-sl0'711998)



AVERAGE OAILY RATE OF INFLOW & EFFLUENT DISCHARGES

|NTO AND OUT oF AVONDALE WWTF (5/01-8/07/1ss8)

NOTE: Records ln llallcs colnslde wlllr the perlod of I & | ovaluallon In New Garden Townshlp

o/" OF

CAPACITY CAPACITY DISCHARGE CAPACITY AVONDALE

05/01/98
5/08/98

0s/15/98

t29t98
i05l98

06/12y98
06/1 9i98
06/26/98
07/03i 9 B

127617
l',rqaAA
'17 1439

1 38784

132239
1 34296
1 26337
127206

42.54,
4 5.33
57.1s

46.26
41.38
44.08
44.77
42.11
42.40

365
389
490

397
355
378
384
361
363

07/17/98
07/24/98
07 t31t98
08/07/98

1 21 064
1 1821 3

1 21 461
1??R1A

1Qe13,l



NEW GARDEIiITWP AUOVIi HILOW
ALLOCATION

AVONDALE ATJUVE/dELUW
ALLOCATIONWEEK

ENDING

FLOW
GPD

rLUW
GPD(Jru % GPD ?/o

05/01 /98
05/08i I8
05/1 5/98
p5t2Zs8
05/29/98
06/05/98
06t12J98
.e$f,l9/98

06i26/98
07/03/98

127617
1 35986
'171439

1 38784
124150
132239
1 34296
I zoJJ /

127?06

451 83

36814
1 361

3401 6
48650
40s61
38504
46463
45594

26.15
21.30

0.79

19.69
28.15
22.28
22-28
26.89
26.39

COMPARISON BETWEEN TOWNSHIP AND BOROUGH SEWAGE FLOW
INTO THE AVONDALE WWTF

NOTE: Racords ln ltallcs colnside wlth the perlod of I & I evalualion In New Garden Townshlp

NOTE: out o{ the 300,000 GPD Avondale WWTF Capacity, Naw Gardan Townshlp
Allocatlon ls 172,800 GPD and lhe Eorough Allocatlon Is 127,200 GPD

07/17/98
07/24/98

| 21 064
118213:
1 21 461,
123818
1 0s331

54587
51339
48982
63459



AVONDALE WASTEWATER TREATMENT FACILITY
Gallons Per Week and Gallons Per Day

2016 691650
98807

26260 1

28810 12761 375143
26620002361 71 9s1

3373 '102247

955540.244
3493 1 355

191 780200
1114s727327

'1s

27976 961 7

22'l 7041 70
1 0059531 64

208940 731 1 3o{1

2984 1 0444

220970
31 557

21 7860
31'l23

6633
94770

672
96083

9714 2451 000 147951
1 35014 211

14

124150 32s2861 2051

247s26.
17101

380 244
3461 000

494,4.29

143
20533

3 86-14 2s1
2414004

344857
1 5296

218520
2374 1 4835

3391 43 211937

1

1 20007
17143

9256
'132239

134296
884360
1 25337
890440
127206



05i 01/98

05/08/98

5/98

5t22J9B

05i29/S8

06/05/98

12t98

nA/14/OA

06/26/98

7 t03t98

127 61

1 35986

1 71 439

1 38784

1 241 50

1 32239

1 34296

126337

127206

AVONDALE WASTEWATER TREATMENT FACILITY

42.54

45.33

57.15

46.26

41.38

44.0

44.77

42.11

42.40

36

389

490

397

355

378

384

351

363



COMPARISON BETWEEN TOWNSHIP AND BOROUGH SEWAGE FLOW' 
.INTO THE AVONDALE WWTF

NOTE: Out of the 300,000 GPD Avondale WWTF Capacity, New Garden Township
Allocation is 172,800 GPD and the Borough Allocation is 127,200 GPD

06t12/98
06/1 9/98
p6/26/98

07/03/sB

12761

1241s
IJZZJ

134?9.4

1 263 37

127206

451 83

36814
1 351

3401 6

48650
40561
38504

26.15
21.38

0.7e

19.69
28.15
22.28
22.28
25.89
26.39



AVEMGE DAILY RATE OF INFLOW & EFFLUENT DISCHARGES

INTO AND OUT OF AVONDALE WWTF (5/01-7/03/'19s8)

NEW GARD'EN

DISCHARGE CAPACITY

05/0 1 /98
05/08/98
05/1 5/98
05/2?,98
o5t29t98
06/05/98
06/12/98

07/03/98

127617
1 35986
1 71 439

1 38784
124150
132239

126337
127206

44.08
44.77
42.11

JOJ

389
490

3s5
378
384
361

363
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FLOW CALCULATIONS
fbased on actual Avondale meter readings through 12/25198]

DATE

8/21t98

v2t98

12/2s/98

8t2V98

"'Note: From l/2/98 through 8l2l/98 all flow went to Avondale;r

RAIL ROAD LINE

40,737,900 (meter reading)

17,486,150 (meterreading)

23,251,7 50 (gallons processed)
(33 weeks)

704,598 (gallons per week)

99,793 (gallons per day)(233 days)

43,604,7 60 (meter reading)

40j37,900 (meter reading)

2,866,860 (gallonsprocessed)
( I 8 rveeks)

159,270 (gallons per rveek)

22,753 (gallons pcr day)(126 days)

ROUTE 4I LINE

60,01 1,150 (meter reading)

52,785,790 (meter reading)

7,225,360 (gallons processed)
(33 rveeks)

218,950 (gallons per week)

31,010 (gallonsperday)(233days)

63,741,250 (meter reading)

60,01 1,150 (meter reading)

3,710,100 (gallonsprocessed)
( I 8 rvceks)

207,228 (gallons per rveek)

29,604 (gallons per day)(126 days)

Note: Florv had been diverted to the NGTWWTF during this period and continuing.

Summaryl Rail Road line before diversion = 99,-193 gallons pcr day averagc.

Rail Road line after diversion = 22,753 gallons pcr day averagc.

Dccrease in florv to Avondalc = 77,040 gallons pcr day average (71.2% dccrcase)r

Route 4 | line befbre diversion = 3 1,010 gallons per day avcragc,

Route 4l line after diversion = 29,604 gallons pcr day averagc.

Decreasc in florv to Avondale = 1,406 gallons per day avcragc (4.57o dccrcasc).

NOTE: 'fhere rvas no flow diverted lronr the Roulc 4l linc" 'ltrc dil{crcncc is not

statistically si gnifi cant,



COMPARISON CHECK
pased on actual Avondale meter readings through 12/25198)

Main meter reading on l/2/98 = 4 I I ,394,000

* Main meter readin g on 8l2ll98 = 502,175,000

Total gallons processed during 33 we eks = 90,781,000

Average gallons processed per week total = 2,750,939

Average gallons processed per day total= 389,618 (100%) (233 days)

Average gallons processed per day total for Nerv Garden Township = 130,803 (33.6%')

. Average gallons processed per day for Avondale = 258,815 (66.4%)

Note: From l/2198 ttrrough 8l2ll99 all flow went to Avondale.

Main meter reading on 12/25/98 = 529,722,000

Main me ter reading on 8i2l198 = 502,1 75,000

Total gallons processcd during l8 rveeks : 27,54t,000

Average gallons processed per week total = 1,530,389

Average gallons processed per day total= 218,621(100%) (126 days)

Average gallons processed per day total lor Nerv Garde n Tolnship = 52,357 (21.0%)

Capaciry purchased by Nerv Garden Torvnship = 173,250
Present use = 30.20lo ofpurchased capaciry

Average gallons processed per day for Avondale = 166,210 (16.0%)

Capaciry purchascd by Avondalc = 126,750
Present usc = 131.2%

Notc: Flow had been divertcd to thc NGTWWTF during this pcriod and continuing
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TABLE 1



Borough of Avondale
ACT 537 Sewage Facilities Plan

Option 1 Cost Estimate

Unit

$25
$ 0.81

s 14

s 400
g 240
s 1,s00
$ss
$ 12,000
$ 245,000
s 145,000

lation Total
Extended

Treatment
Site Preparation CY

Clearing SY
Crushed Stone CY

Concrete CY
Aluminum Stairs trd.

Site Lighting SF
Piping LF

Concrete Spliner 8ox LS
Package Treatment Units LS

Erection LS

583 S 14,583 S

l.,ill $ 900 s
100 s r.350 s
96 $ 38,519 S

30 s 7,200 s
9 $ 13,500 5

750 S 4r,250 S

| $ 12,000 s
1 S 245.000 S

| $ 145,000 s

r $ 14,503
-, $ 900
,:i $ 1,350
j! S 38,519
! s 7,200

$ 13,500
.t'r S 41,250
:r. 5 12,000
? s 245,000
: $ 145,000

4,436
12,240
10,386
62,316
35,000
r 0,386
15,579

Constructlon SuFTolal S 519,302

Site Paving $

Sile Fencing 5
Plumbing and HVAC $

Site Electrical and Controls S

General Conditions 6
Insurance and Bonds S

Mobilization S

Construclion Total S 669,645

Legal and Engineering Fees S | 60.7 | 5

Contingency (27ol.) S .|80,804

Projecl Total S 1,01 1,164



TABLE 2



Borough ol Avondale
ACT 537 Sewage Facilities Plan

Option 2 Cosl Estimate

Extended
Total

Site Prepatation
Clearing

Crushed Stone
1 5' Clarifier Mechanism
Clarifier Concrete Tank

Aluminum Stairs
Grating

Piping
Site Lighting Lamps

Conctele Spliner Box

fleration Tanks
Sile PreParation

Clearing
Crushed Stone

Surlace Aeralors
Concrete Aeration Tanks

Bridging
Aluminum Stairs

FIAS PumPs
WAS PumP

Grating
Sile Lighting LamPs

Piping

ccr
Demolition

Sile PreParalion
Crushed Stone
Concrete CCT

Eflluent TFIC lvlonitor
Dechlorination Chemical Feed

Piping

CY
SY
CY
ea.
CY
trd.
SFi
LF

s2s
s 0-81

s14
s 19,000
s 400
s 240
s60
s55
s 1,500

s 12,000

s25
s26
s 14

s 13,500

s 400
s90
s 240
s 9.500
s 7,500
s60
s 1,500
s55

s 7,500
5ZJ
S 14

J{W
s | 1.200

s r.800
ss5

4,250
270
203

72.200
30,000
I 2.000
3,300

16,500
6,000

12.000
156,723

9,7225 r: S 9,722
20,222 S .? S 20.222

7€S ':4, S 743
54,000s 48,600s 102.500

l0o,000S ir S 100.000
9,900S '*t S 9,900

24,000S :.r S 24.000
19.000s l7,r00s 35,100
7.500 s 6,750 s 14.250

22.500 S . S 22.500
9,000s ; s 9.000

33.000S u S 33.000
Sub-Totd S 382,037

7,500t t, s 7.500
1.9{4 s * s 1.9{4
2035 t' S 203

2o,o00S ,e S 20.000
il.200s10,080s21.280
r.800 s r.620 s 3.420
1,375 S 'a s 1,375

Sub-Totil: S 55.722

Construclion Sub-Total S 594.481

4,250 S 'i:
270 S n.

203 S ,:

38.000 s 34,200
30,000 S .t,
12,000 S ;r'l
3,300 s

16,500 S ,'
6,000 S .

t2,000 S i
Sub.Totdl

e

s
s
s
s
s
s
s
J
s
s

ea,
l.s.

CY
SY
CY
ea,
CY
LT

trd.
ea.
ea.
SF
ea.
LF

l.s.
CY
CY
UI
ea,

LF

389 S

778 S

55S
4S

2s0 s
r10 s
100 s

ZJ
15

J/5 5
A<

600 s

't s
78S
15 S

50s
IS
rq

2ss

Site Paving S 4.400
Srte Fencing S 10,620

Plumbrng and HVAC S I 1,890

Srte Electrical and Conlrols S 71.338
General Condilions S 35.000

lnsurance and Bonds S l l.g90
t lobilization S .|7.83.1

Construction Tolal S 757,453

Legal tnd Engrneerrng Fccs S 181,789

Contrngency (279l") S 2O1.5 | 2

Projocl Total S 1,143,7t1

170 S

333 S

15S
2S

75S
s0s
s5S

s00 s
.45

1S



TABLE 3



,' '' Borough of Avondale
ACT 537 Sewage Facilities Plan

Option 1 Operating and Maintenance Cost Estimate

Power (based on 50.08 per kilowatt hot[I

Daily
Power Service

Aeration Blower 7.5

Yearly
Operating

Digesler Blower 3
Digester Blower 3

3.0

24 134.2 S 3,919
24 53.7 S 1,568
24 53.7 S 1,568
I 17.9 S 523

5.0 24 89.5 S 2,613
WAS Pump
HAS Pump

..,."i RAS Pump

Sludqe Disposal

24 89.5
Total Power Costs

5.0

Gallons
Yearly
Disposal

MaintenanceW
Yearly
Mainlenance

Yearly Operating and Maintenance Cost S 52,713

Contingency (15%l S 7,907

TotalYearly Operating and Maintenance Cost S 60,620



TABLE 4



1;:" r ; Borough of Avondale
ACT 537 Sewage Facilities Plan

Option 2 Operating and Maintenance Cost Estimate

Power (based on $0.08 per kilovqatt hour)

Daily
Power Service

Yearly
Operating

Cosl!tu
7:9

ent

Clarifier Drive
Surface Aerator
Surface Aerator
Surface Aerator
Surface Aerator

WAS Pump
RAS Pump
RAS Pump

1

1

3.3
3.3
3.3
3.3
3.0
5.0
5.0

24 17.9 $ 523
24 59,1 S 1,725
24 59.1 $ 1,725
24 s9.1 $ 1,725
24 59.1 $ 1,725
I 17.9 $ 523

24 89.5 $ 2,613
24 89.5 $ 2,613

Tota I Power costs'-6'-iffi
Slu#F Dispo.sal Yearly

Disposal
Cost

Gallons
s S/Gallon

21,290

Yearly
Maintenance

-Cosl "

Based on 696 of ipment Pu 7,8s0

42,872

6,431

49,302

Yearly Oper.ating and Maintenance Cost S

Contingency (1s%) S

Total Yearly Operating and Maintenance Cost S



TABLE 5



Borough ol Avondale
ACT 537 Sewage Facillties Plan

Present Worth Analysls

Constructlon
Yearly

Operatlng and
5 year

Present
10 Year r
Presgnt ," *

teel Package

Upgrade using Above-Ground Concrele Aeration Tankg,
Clarifiers and CCT Exoansion

1,143.754 S 49,302 S 1,340,604 $

i-:

,417,926

1,474,577

)




