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1. Introduction

Peak flow issues in the Lehigh County AuthofityCA) sewer conveyance stems and

in the collections systems connected to it (namely Upper Milford Township, Weisenberg
Township, Lower Macungie Township (LMT), Upper Macungie Township (UMT),
Lowhill Township,Alburtis, and Macungie) have caused the Pennsylvania Department of
Environmental Protection (PADEP) to begin reviewing sewer system extensions in each
of these communitiesPursuant to communicatie with PADEP and imaccordancevith
Chapter 94 requirements, LCA and thewe municipalities and, where applicable, their
wasewater authorities, have electedptepae and implemena corrective action plan to
collectivelyaddress the problemathin each of thessanitary sewer systeanLCA and
theabove namedCA signatory partiebave formed th&/estern_ehigh Sewerage
Parnership(WLSP) to jointly investigate and delop an appropriate corrective action

plan. The Sewer Capacity Assurance and Rehakibn Prograndescribed in this

outlinewill address both PADEP concerns and other related tiermy wastewater needs

for the Partners

Since initial formation of the WLSP, the United States Environmental Protection Agency

i ssued a Compliance Order to all muni ci pal
Island wastewater treatment plant. The technical requirementatairtter are also

addressed in this Program.

1.1. System Overview

All told, there approximately 262 miles of sewer mains in the above municipalities and
LCAG6s system that discharge
through the Western Lehigh s
Interceptor. Approximately . /

18,000 wastewater conrtems e P
served by these systems. T e

AN >
ey
>, \

\
N
N

1.1.1. Lehigh County ( S (=
Authority ——
In 1972, Lehigh County and I A TN [ad ™ a0
Lehigh County Authority placed -~ J‘/
into service a sanitary sewer < ad ¥4 il / e
interceptor system in western A X oo talk
Lehigh County to convey m——— N\ 23
wastewater from the Boroughs of

A
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Alburtis and Macungie andhé Townships of Upper and Lower Macungie to the City of

Al l entowndés All entown/ Emmaus I nterceptor. T
portions of the Townships of Weisenberg, Upper Milford, and Lowhill, and portions of

the Borough of Emmaus. The inteptor system, known as the Western Lehigh

Interceptor (WLI) System, consists of 18 miles of gravity sewers ranging in size from 8

inch to 36 inch diameter pipe, one relief pumping station and force main (Spring Creek

Road Pump Station), and five meter istas. \Wastewater from the WLI discharges into

the All entown/ Emmaus I nterceptor at Keckds E
Interceptor flows from Keck's Bridge to its downstream confluence with the Cedar Creek
Interceptor and Little Lehigh Interceptor. Thetlatlehigh Interceptor begins at this

confluence and serves as the final conveyance step in the transport of wastewater to the

City of Allentown Wastewater Treatment Plant at Kline's Island. The

Allentown/Emmaus Interceptor, Cedar Creek Interceptor, #@tié Lehigh Interceptor

are owned by the City of Allentown.

LCA also owns, operates, and maintains relief facilities along the Little Lehigh Creek to

address intermittent hydraulic overloading of the Little Lehigh Interceptor: Park Pumping

Station and Lile Lehigh Relief Force Main, and the Keck's Bridge Relief Interceptor

between Keck's Bridge and Park Pumping Station. The Park Pumping Station and Little

Lehigh Relief Force Main were placed in operation in the fall of 1983 to supplement

capacity in thetittle Lehigh Interceptor and pump it through a force main to a location
immediately upstream of the Kline's Island Wastewater Treatment Plant. In August

1986, the LCA completed construction of the
overflows dumg storm events in existing interceptors in the Keck's Bridge area and to

allow for future development in LCA service areas. The capacity of Park Pumping
Station was also increased in 1986 to accomn
Bridge Relief Inerceptor.

In 1998, the Spring Creek Road Pump Station (SCRPS) began operation. This relief
pumping system includes 2,500 feet ofi@bh diameter force main and 11,900 feet of
24-inch diameter force main which bypass approximately 24,000 linear feet Wflth

in Lower Macungie Township. The pump station is designed to pump ulpl@Dr

during peak flow periods typically associated with severe rain events.

In 2005, the 10,250 LF 2ihch SCRPS force main extension from Millrace Road to the
42-inch Little Lehigh Relief Interceptor near the interception of Devonshire Road and
Keystone Avenue (approximately 2,000 feet downstream of Kecks Bridge) was
completed. This extension relieved hydraulic loading on that section of the WLI between
manholes 66 and L-1.
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1.1.2. Upper Milford Township

Upper Milford Township (UMIT) is located in southern Lehigh County, adjoining
Emmaus Borough, Lower Macungie Township and the Borough of Macungie. The
sanitary sewer system in UMIT is owned and operated by the Lehigh County iuthor
pursuant to a sewer service agreement dated January 1, UB8Z. designates the areas
of theUMIT where sewer service will be provided and approves the allocation granted.

Currently, there are over 400 properties being served in the UMIT sewansyste
consisting of over 40,000 feet of pipe. Over 94% of the system is 8 inch pipe, 5% is 2
inchforce mainand less than 1% is 10 inch. The system is 95% PVC and the remainder
is DIP. The majority of the system was constructed in the 1980s. The systsists of
collection systems discharging into the Emmaus Borough system, into the Lower
Macungie Township system and into the LCA WLI Interceptor system.

In 2009, an additional 21 EDUs will be connected in the S. 7th St. area. Sewering the
Vera Cruzarea of the Township is in final design phase. The project includes
construction oft.65 miles oflow pressurdorce mainand 276 grinder pumps tmnnect

299 existingeDUSs.

1.1.3. Weisenberg Township

Weisenberg Township is located in the northwestern seatibahigh County, adjoining
Lowhill and UppeiMacungie Township. The sanitary sewer system in Weisenberg
Township is owned and operated by the Lehigh County Authority. In an agreement dated
4/19/1990, Weisenberg Township designated LCA as the opesafery for the Pointe

West and Pennsylvania State University wastewater systems in the Township. Also in an
agreement with Upper Macungie Township dated 4/19/1990, Upper Macungie Township
agreed to accept the wastewater from the Pointe West Develophienagreement

provided for repair and/or elimination of 1&l by Weisenberg Township.

In an agreement dated 4/22/2002, the Township conveyed the wastewater systems in
Service Area 1 and Service Area 2 to the LCA. Service Area 1 is the Pointe West system
which discharges into the Upper Macungie Township collection system. The 4/19/1990
agreement between Upper Macungie Township and Weisenberg Township was
transferred to LCA. Service area 2 is a separate system which is not part of the LCA
Western Lehigh lterceptor system.

There are 149 customers being served in Weisenberg Township with a system consisting
of almost 21,000 feet of pipelinehich dischargélows through Upper Macungie

Township and the WLI Interceptor system. Over 97% of the system is ipeland

3% is 2 inchforce main The system is 99% PVC and 1% DIP. No new connections are
expected within Weisenberg Township.
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1.1.4. Upper Macungie Township and Upper Macungie Township
Authority

Upper Macungie Township is a second class Township governadhioge member

board of supervisors. UMT covers 24.5 square miles and is located in the southwestern
portion of Lehigh County. The population, based on current information available, is
approximately 17,390. A general breakdown of the land use within EldWs that
residential development accounts for about 22% of its land use while commercial and
industrial development make up about 26% with the remaining 31% of the land divided
among agriculture and public uses or is undeveloped.

The UMT sanitary sewesystem is owned and operated by the Upper Macungie

Township Authority (UMTA). UMTA is an operating authority managed by a five

member board appointed by the Supervisors. The collector system comprises
approximately 139 miles of sewer pipe and includesrsexstewater pumping stations.

The sanitary sewer system based on the Act 537 boundary serves approximately 55% of
UMT and contains 735,445 linear feet ein@h through 24nch sewer main, 3,060

manholes and seven pumping stations and appurtenancesidihal sanitary sewer

system was installed in 1968 and was completed in 1972. Extensions to the public sewer
system were added over the years by various UMTA projects as well as through
development growth in UMT which accounts for its present size. Glytbe UMTA

system customer base consists of 5690 residential, 305 commercial and 7 industrial
customers.

A breakdown of the of the UMTA sewer system by material, pipe size, length and age are
as follows:

Material Pipe Size Length Year

Vitrified Clay Pipe 80 to 150 139, 0006 19681982
Reinforced Concrete 150 to 180 |2, 7000 19681972
Pipe

Ductile Iron Pipe 80 to 240 34,0006 1968 Present
PVC / C900 80 to 240 540,50006 1982Present
Low Pressure Force 110 to 30 17, 7006 1998 Preseat
Main (PVC)
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1.1.5. Lower Macungie Township

Lower Macungie Township is a first class township governed by a five member Board of
Commissioners. LMT covers 22.5 square miles and is located in the southwestern portion
of Lehigh County. The population, based on curreiarimation available, is

approximately 31,000. LMT is characterized as a residential suburban community. A
general breakdown of LMT land use based on zoning districts indicates residential
development accounts for about 50% of the land use while commendiahdustrial
development makeasgp about 17%. The remaining 33% is divided among agriculture and
public uses or is undeveloped.

The LMT sanitary sewer system is owned and operated solely by the LMT and
administered by the Board of Commissioners. Theectil system comprises

approximately 122 miles of sanitary sewer pipe. The sanitary sewer system based on the
current Act 537 boundary serves approximately 55% of LMT and contains 644,100 linear
feet of 8inch through 1@nch sewer main and 3,567 manholBlsere are no pumping

stations in th&MT sewer system. The original sanitary sewer system was constructed in
1968 and completed in 1972. Extensions to the public sewer system were added over the
years by various LMT sponsored projects as well as throegélapbment growtlvhich
accounts for its present size. Currently the LMT system customer base consists of 8,971
residential and 24 commercial/industrial customers.

Most of theLMT sewer system drains, through a number of connection points, into the
LehighCounty Authority conveyance system which in turn flows through the City of
Allentown sewer system to the city wastewater treatment facilitgre are several
connection points in the LMT system that drain to the South Whitehall Township.
Segments of th&eMT sewer system which drain to South Whitehall Township are not
included in the SCARP.

A breakdown of the of the LMT sewer system by material, pipe size, length and age
follows:

Material Pipe Size Length Year

Vitrified Clay Pipe, 80 605, 0000 1968 Present
Polyvinyl Chloride Pipe
and Ductile Iron Pipe

ALCOL Lehigh County Authority
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Vitrified Clay Pipe,
Polyvinyl Chloride Pipe
and Ductile Iron Pipe

100

30,0000 1968Present

Vitrified Clay Pipe,
Polyvinyl Chloride Pipe
and Ductile Iron Pipe

120

1968 Present

o

1,800

Vitrified Clay Pipe,
Pdyvinyl Chloride Pipe
and Ductile Iron Pipe

150

5,700 1968 Present

(@)}

Ductile Iron Pipe

160

4006 1968 Present

1.1.6. Borough of Alburtis and Borough of Alburtis Sewer Authority

The Borough of Alburtis is governed by a seven member Borough Council. The Borough
covers approximately 0.7 square mile and is located in the southwestern portion of

Lehigh County. It is surrounded by Lower Macungie Township. The population is
approximately 2,100 based on current census data. The Borough is characterized

generally as a ragential community although it does supports retail commercial business
and industrial districts. A general breakdown of land use based on zoning districts

indicates residential development accounts for about 75% of the land use while
commercial and indusal accounts for about 20% of the land use. The remaining 5% is
used for community facilities and parks.

The Borough of Alburtis sanitary sewer system is ownethe Borough of Alburtis

Sewer Authorityand is operated by the Borough of Alburfifie collector system

comprises approrately 8.04 miles of sanitary sewer pipe. The sewer system serves

approximately 60% of the Borough and contains 42,480 linear feeinch&hrough 12

inch sewer main and 220 manholes and one wastewater pumping station. The initial
sanitary sewer systemas constructed between 1968 and 1972. Extensions to the public
sewer system were added primarily by development growth over the years accounting for
its present size. Currently the Borough system customer base consists of 833 residential,
26 commercial and Industrial customer.

The Boroughos
system which in turn flows through the City of Allentown sewer system to the city

sewer

system dr ains

di

wastewater treatment facility. A breakdown of the of the Boraagier system by

material, pipe size, length and age follows:
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Material Pipe Size Length Year

Vitrified Clay Pipe 80 28,3046 19681982
Vitrified Clay Pipe 100 33,5849 19681972
Vitrified Clay Pipe 120 5556 19681972
Cast Iron Pipe 80 64506 19681972
Cast Iron Pipe 100 28706 19681972
Cast Iron Pipe 40 339606 1968 Present
Polyvinyl Chloride Pipe| 8 0 25,7760 1982Present

1.1.7. Borough of Macungie

The Borough of Macungie is governed by a seven member Borough Council. The
Borough covers appxamately 1.0 square mile and is located in the southwestern portion
of Lehigh County. It is primarily surrounded by Lower Macungie Township except on

the south side where it borders Upper Milford Township. The population of the Borough
is 3,039 based ona2000 census. The Borough is characterized generally as a
residential community although it does support retail commercial business and industrial
districts. A general breakdown of the Borough land use based on zoning districts
indicates residential devsggment accounts for about 75% of the land use while
commercial and industrial accounts for about 18% of the land use. The remaining 7% is
used for community facilities and parks.

The Borough of Macungie sanitary sewer system is owned and operated bydhgtBo

The collector system comprises approximately 11.4 miles of sanitary sewer pipe. The
sewer system serves approximately 65% of the Borough and contains 60,330 linear feet
of 8-inch through 1Zanch sewer main and 315 manholes. The initial sanitaryrsewe

system construction began in 1968 and was completed in 1972. Extensions to the public
sewer system were added primarily by development growth over the years accounting for
its present size. Currently the Borough system customer base consists of k&atiadsi

83 commercial and 3 Industrial customers.

The Borough sewer system drains directly to the Lehigh County Authority conveyance
system which flows through the City of Allentown sewer system to the city wastewater

ALCOL Lehigh County Authority
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treatment facility. A breakdown of éhof the Borough sewer system by material, pipe
size, length and age follows:

Material Pipe Size Length Year

Vitrified Clay Pipe 80 32,1146 19681982
Vitrified Clay Pipe 100 1,6750 19681972
Cast Iron Pipe 80 6450 19681972
Cast Iron Pipe 100 1206 19681972
Polyvinyl Chloride Pipe| 8 0 25,7760 1982Present

1.1.8. Lowhill Township

Lowhill Township is located the northwestern section of Lehigh County, adjoining

Weisenberg antpper Macungie TownshipThe sanitary sewer system in Lowhill

Township is operated by the Upper Macungie Townghifhority through a service

agreement.There are being served in Lowhill Township that eventually discharge to the
LCAsystem.The Lowhill Township system consists o
pipelneand 587 f eferte maiifthro@gh whitiW43 connections discharge into

the Upper Macungie Township collector system and ultimately into the LCA system.

1.2. Satellite System Obligations to LCA

There are a number of contractual and regulatory oligabf the signatory systems to

LCA that compels actions by LCA on the signatories to ensure the LCA system is able to

meet its regulatory requirements. L&As a number of agreements in place to deal with

accepting the wastewater from the municipalitret discharge from their collection
systemstdCAGs Western Lehigh Interceptor system.
agreements that set forth an obligation to deal with inflow and infiltration in both types of
relationships

ALCOL Lehigh County Authority
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1.2.1. April 1, 1983 Agreement- LCA and its Signhatories

84.02-Hydr aul i c FIl ow. I f for any cal endar
which shall be defined as the hydraulic flow as determined under the provisions of
Section 3.02 plus its pro rata share of the serviceiaditeation and inflow, exceeds the
hydraulic flow allocations as set forth in this Agreement, then the Municipality shall pay
penalty charges as foll owsé.

85.03- LCA and the Municipalities agree to pursue the removal of infiltration and inflow
(Aldd opart of the ongoing operation and

1.2.2. August 4, 1987 Agreement (Post-1985 Allocation) - LCA and its
Signatories

83.02- The Municipalities andLCA agree to cooperate in the institution of a coordinated
program of iflow and infiltration (I/1) detection and removal. Any Municipality which

fails to comply with the provisions of this program shall not have access to the allocation
available under this Agreement. Determination of failure to comply shall be by vote of
the Municipalities, excluding the accused Municipality, as provided in §2.09.

1.3. LCA Obligations to City of Allentown

There are a number of contractuadiuirementshatLCA has toward th€ity that

compel actions othe part ofLCA to ensure the LCA systemable to meeits

contractual obligationsLCA has agreements with the City of Allentown for
transmission of some @k wastewater through City transmission mains asavell as

fort reat ment of wastewater at t RAlhoughithey 6 s
December 29, 1981 Agreemdrgtweerthe City and various municipal entitidsat
discharge to the City systefimcluding LCA) is generally the governing agreement, the
1981 Agreement specifically states that if an issue is not addressed 88the
Agreement, in the case of LCA the mristing 1969 Agreement would govern. Since
the 1981 Agreement does not have specific language dealing with inflow and infiltration,
the following excerpts from the 1969 Agreement establish the Authority oblg@tithe
City to deal with inflow and infiltration.

84 - The City and LCA agree that the sewage and wastes discharged by any user into a
City sewer | ine shall not contain storm

811-ée LCA furt her ag rtbéae endctadandiebforoed ordinances, u s
resolutions, rules and regulations governing sewer connections and the admission of
sewage into the sewers, which ordinances, resolutions, rules and regulations shall
conform with existing ordinances, rules andukations of the City and further agrees to

year

KIi n

wat e

cause to be enacted and enforced additional ordinances, resolutions, rules and regulations

to conform with future ordinances, rules and regulations adopted by the City to govern

the admission of sewage into thestown Collect on Sy st em or .Treat ment
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Introduction

1.4. Program Purpose

The purpose of this Sewer Capadikysuranceand RehabilitatiofProgram(SCARP
Approach Outlines to define a formal methodology to be used byRagtnergnamely
Upper Milford TownshipWeisenberg Township, LCA,dwer Macungie Township
(LMT), Upper Macungie TownshigJMT), Upper Macungie Township Authority,
Lowhill Township,Alburtis, Alburtis Sewer Authorityand Macungie) for planning,
evaluating, prioritizing, and conducting seweraiifitation, conveyance expansipn
and/or storage constructiama coordinate@ndconsistent mannerThe SCARP will be
the mechanism bwhich the Partnersachieve mutually agreed upobjectivesandmeet
regulatory requirements intenely, fiscally reponsible, andost effectivamanner

As described in earlier paragraptig Partnergecognize that the problems faced by
partner community with respect to its sanitary sesystem argfor the most partthe

same as those problems fatgthe othempaitners By acknowledging that the problems
faced in one community eventually negatively impact the qihgres thePartnerdhave
agreed to take anified regional approach to addressingsseommon problems. By
acting in acoordinated ranner, the comon problems experienced by all of tRartners
can be addressed in the most effective and efficient maiihes.regional approach:

A Offers lower costs due to both economy of scale and the ability to apply resources
and experience from multiple communities

>

Reduces the regulatory burden by nearly an order of magnitude.

>

Increases the likelihood of success by ensuring all actions are complementary and
mutually supported.

>

Reduces the conflict between the parties that tends to arise when multiple
communities ty to independently solve their portion of a regional problem.

The Partnerawill develop and execute memorandum of understandifdOU) that will
reference this SCARP Program Approach Outline and will commP#nnergso
working together on alprogramactivitiesthrough the investigative phase of the
program

Following completion of the investigative phase of the project, definitive information
relative to the hydraulic and physical condition of the entire sewer collection system will
be available.At the commencement of the implementation phase girigram,a

second MOU will be considered for the balance of the SCARP

In the event gpartnerelects not to participate in tiRartnersecondViOU, a description
of the plan for achieving their indepdent program objectives will Iseparately
providedby said community
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1.5. Program Approach Outline Purpose

This Sewer Capacitssuranceand RehabilitatiofProgram Approach Outlin&SCARP
Approach Outline) is intended to outline the proposed planning,gddhering, and
evaluation steps needed to determineSEARPImprovements Plarwhich will consist
of two complementary plans: Capital ImprovemerRlan anda Long-term Asset
Managenent Plan

This SCARPApproach Outlings the first ofseveralSCARPplanningand management
documents that will be prepareds the SCARP mgresses, thavailability of new
information will promote furtheanalysis and stydthatwill undoubtedly require
refinement of the SCARP Phasingof theplanning and management dogents
described in thiSCARPApproach Outlings necessarpecausef thecurrentoverall
lack of informationandthe time needed to collect the data necessary to prapedrhe
and quantify the problem(dp evaluate methods of redress, amdetermne the
corrective actions required &xhievethe goals of th&CARPand comply with
regulatory requirement3heanticipatedplanningand managemexiocumentdo be
prepared for thiSCARP are

>

SCARPApproach Outlingthis document)

SCARP ProgramManagemat Plan- Investigation Phase
SCARPODbjectivesEvaluation

SSES Workplan

SCARPImprovements Plan

> > > > >

SCARPProgramManagement Planimplementation Phase

>

Annual Reports

Thework involved ineach otthe various steps of the SCARP, the underlying logic and
ratiorale for their sequence, and their place in each gbldmingand management
documentss more fully described in Sectidh Section 4 describes a methodology for
the determination of future capacity allocatiofhe components, sequence of activities,
and schedulef eachreportareelaboated in Section.5

1.6. Regulatory Process Management

This SCARP Approach Outline is the first of several SCARP documents that will be
submitted to PADEP. The following documents will be submittedMDEP for action
as naed:

A SCARP Approach Outline (this documeitior review, comment, and acceptance by
PADEP

A SCARP Objectives Evaluatidanfor review and comment by PADEP

ALCOL Lehigh County Authority
N\JlRNI Sewer Capacity Assurance & Rehabilitation Program 1-11

Program Approach Outline




Section 1
Introduction

A SSES Workplaii for review and comment by PADEP
A SCARP Improvements PldanFor review, comment, and agtence by PADEP
A Annual Reports

Each member of thé&/LSP has Act 537 and Chapter 94 planning and reporting
responsibilities. Since th&LSP will be acting in concert (at least through the
investigation phases of the SCARP)tr@amlined regulatory processdesirable.

The SCARP Approach Outline (this report) constitutes a ns&jaeragelanning
change for each of tieartners Accordingly, each municipal entity will issue a
resolutionadopting the SCARP Approach Outline as a 537 amendmenW1£8IP
resolutionswill accompany the SCARP Approach Outline as a single deliverable to
PADEP for review, comment, and acceptance.

All subsequent documents to be submitted to PADEP as part of the SCARP will be
submitted in a similar manner. The SCARP Objectivesiation and the SSES

Workplan will be submitted for regulatory review and comment only. The findings and
recommendations fromoth of theselocumentwill be detailedin the final planning
document submission, the SCARP Improvements, Naich will be sibmitted for

PADEP review, comment, and acceptance in the same fashion as the SCARP Approach
Outline;each municipal entity will issuerasolutionadopting the SCARP Improvements
Plan as a 537 amendment, and/élISP resolutionswill accompany the SCARP
Improvements Plan as a single deliverable to PADEP.
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2. Drivers, Problem Definition, and Objectives

2.1. Drivers

WL SPstakeholderparticipated ira number ofvorkshops tadentify program drives,
developproblem definitionand develop a list of preliminary objectiveBhe
stakeholders are the individual communities and their assoaathkdrities(where
appropriag), as listed below:

A Lehigh County Authority
Upper Milford Township

> >

Weisenberg Township

>

Lower Macungie Township

>

Upper Macungie Township

>

Upper Macungie Township Authority

>

Lowhill Township

>

Borough ofAlburtis

>

Borough ofAlburtis Sewer Authority

>

Borough ofMacungie

The drivers identified by the stakeholders as well as relevance to each stakeholder are
summarizedelow:

e Keeping base infiltration flows controlled belp keep baseline flows below a yet
to be defined rat avoid having infiltration trigger gensive treatment
expansions/upgrades

¢ Reducing peak flows at Klines Island WWTP to eliminate bypass

o Keeping peak flowbelow a yet to be defined raietry to avoid triggering
expensive treatment expansions/upgrades

¢ Preventing Sanitary Sewer OverflonJOSs) in interceptors between Park Pump
Station (PPS) and Klines Island WWTP

e Preventing SSOs in Western Lehigh Interceptor (WLI) and Little Lehigh
Interceptors (LLI).

e Preventing SSOs in individual collection systems
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e Providing aging collection systems witbnsistent and effective asset
management practices that provide long term sustainability.

2.2. Generalized Problem Definition

Each of thePartnergienerally acknowledges thitere are base flow and wet weather

flow problems intheir respective sewer collan systems. While each of tRartners

has to a greater or lesser extent investigated their individual flow problems, the available
information is not adequate tonductbroadly effective sewer rehabilitation or

conveyance enhancementd@implementsophisticatedong-term asset management
programs aslescribed in SectioB®.8. The process for collecting the information
necessaryo define and quantifypase and wet weather flggrvoblemss summarizedn

Section 3of this SCARPApproach Outline.

Seveal flow related problems beset tRartners These are:

A Peak wet weather flows withsome of thesatelliteWLSP systemsnayexceed their
trunk | i nes6 c aapddocsewage,backupsunsoibasgmers3SIB)
The current level of serviqg OS) providedby each sytemindividually, and by the
total system as an integrated samitsewer systens undefined; therefore, the LOS
gap isnot quantified therefore, tts aspect of theroblem is iltdefined.

>

Peak wet weather flows$o which all of tke
Partnerscontribute exceedhe capacites of
the WLI, LLI, and PPScausing SSQsThe
current level of service providday these
major conveyance componeidsll -defined;
thereforethis aspecbf the LOS gap isot
quantified therefore, the problems ill-
defined.

Peak wet weather flowscluding flow from
all of the Partnersexceedhe capacity of the
Klines IslandWWTP headworkscausing bypassed wet weather diluted sewage
flows from the normal wastewater treatment proces$as. current legl of service
provided is undefined; therefore, the LOS gapasquantifiecl therefore, the
problem is ilkdefined.

>

>

Infiltration, to which all of thePartnergontribute js consumingbase capacity
intended for planned 537 growth, and continued grawthoutsignificant

reductions irbaseline flows vianfiltration reductionswill trigger expensive upgrades
at Kline IslandWWTP to comply with recent DRBC regulations.

>

Somesystem components adleterioratd, leak badly, and require rehabilitation or
replacement. Structurally sound and ledkee sewersvill require rehattitation in the
futureto sustain their valueand theséess compromised componengsjuiredifferent
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operation and maintenanagentionthan typicallytraditionally providedto sustain
their life cycles.

The problem descriptions provided above contain a number of common elements that
must be addressed before the problems can be properly definphasideveloped for
resolution The most important element is definition of the curesmd desired level of
service. The currentet weathetevel of service of system is generally defined by the
ability of the system to contain and convey flows during periods of stress (i.e., high
groundwater coincident with record period stormfuring the investigative phase of

this program, information about the sewer collection systems will be collected that will
be used to define the current level of service. Once the levels of servazzarately
defined, the rehabilitation, replacementg @&xpansion improvements strategies required
to close any gawill be determined.

2.3. Preliminary Objectives

Based on the drivers and problem descriptions developed to date, the following
preliminary SCARPobjectives have been developed

A Reduce peak wet wéwadr flows to minimize the need for capacity expansion of the
Western Lehigh Interceptor and the Little Lehigh Interceptor and their appurtenant
components$or system demands through 2030

A Reduce peak wet weather flolvem WLSP systemdgo help City of Allentown
preventbypasses frortriggering expansions and upgrades at Kilséand WWTP
andto prevent City of Allentown from claiming the bypasses are caused by the
Partners

>

Reduce baseline flows telppreventPartnerdrom triggeringtreatment plant
expaisions and upgrades.

>

Eliminate wet weather SS@#1dSIBsin all systemswithin the yet to be defined level
of service goals

A Secure long term sustainability of all components of the sanitary sewer system

Thesepreliminaryobjectivesmay be modified baskeonthe extentof the problems (once
they are quantifiedindthe costand time needetdb address thems described in Section

3.8. Additional goals may also be added as knowledge of the system increases and the
need for further objectives aigentified
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3. SCARP General Path Forward

3.1. Overview

As stated in Section 2, theregenerakecognitionby thePartrersthat there are dry and

wet weather related flow problerttyoughouthe sanitary sewesystem These

problems have caused capacity problems in the trunk lines, interceptors, pump stations
and treatment plants. h€exactnature, extent, and causes/s®s underlyinghese
problemsare not currently definedWithout a thorough understanding of the underlying
problemsijt is not possible to develop an effectpian for addressing the recognized
capacity issuesThe SCARPactivitiesas described in thiSectiorwill provide the
information necessary to address the currently experienced problems and serve as the
mechanism by which aPartnerawill meet thepreliminaryobjectives described in

Section 2.This Sectioroutlines the overallSCARPprogram byintroducingthe stepsof

the SCARP, including management, planning, investigation, evaluation, and
implementation

The purpose of eaahajorstepof the SCARPIs introduced below:

SCARPManagement Planing - Establishmanagement plans for the investige and
implementation phases of the program. The management plaidewntify the
responsibilities and authorities of eatth.SP with respect to participating and funding of
the SCARP. They will address commitneot labor, equipment, consultanamd other
resources to the demands of the SCARP schedule.

SCARPODbjectives Evaluationi Quantitatively define wet and dry weather flow
performance characteristics necessary to define the current level of service.

Sanitary Sewer Evaluation Study (SSE®jorkplani Developa plandescribing the
field activities to be performetd collect the information necessaryidentify specific
areas andefects inrsegments of the sewer system that will require rehabilitation.

SCARPImprovements Planning Evaluateand cevelopcapital improvement andng-
term asset management plans to achievénbeSCARP olpectives.

Annual Reports and Closeout Document actual implementation and effectiveness of
the SCARP

The remainder of this Sectigenerallydescribesach component of the SCARP
including relevance, purposmethodologies, proceduresicarelationshiand sequences
to other SCARP componentblost of these components will be reported or presented in
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one or more of the deliverables described in Sedti®nFigure 31 shows the
relationship and sequence of the SCARP compondiitsanticipatedactualcontents

and schedulef eachreportis provided in Sectiob.

Figure 3-1: SCARP Planning Phase Elements

Figure 3-1
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3.2. SCARP Objectives Evaluation Steps

Thefirst steps of the SCARP are focused on defining current system performance and to
begin to assess what it might take to achieve various preliminarily considered objectives.
Thefirst stepsare primarily data athering and modeling steps that incledéecing the
information necessary to evaluate base and wet weather tlefusng the current level

of service, and condung hydraulic evaluations to determine if the preliminary

objectives described in Seati@ can be achieved.

As described in Section 2.the information used to establigte preliminary SCARP
objectives includethstitutional O&M knowledge, &mited amount offlow data, and

wet weather flow observation#s there is very little empiri¢a@lata available upon

which to bas&sCARPobjectivesthesedata will need to be collected at the onset of the
program to verify the overall feasibility tiie preliminaryobjectives. Once accurate and
relevant data is collected and evaluatedpreliminaryobjectives will be reviewed and

if appropriaterevised. The informatiorto be collected and used for validation of the
preliminary objectives andf necessarydevelopnent offinal SCARP objectivess
described in the following paragraphs.

3.2.1. Flow Evaluation Including I/l Removal Potential

In 2008 LCA retained the services of ADS, Inc. to conduct two individual flow metering
programs.The program completed in March 2008 included installation of 16 ultrasonic
flow meters including 6 in the L&WLI, 1in Macungie, 1 in Alburtis, 1 in Upper

Milford Township, 3 in Upper Macungie Township and 4 in Lower Macungie Township.
The program completed in early November 2008 included installation of 17 ultrasonic
flow meters including 4 in the LCA WLI, 3 iMacungie, 1 in Alburtis, 1 installed in

Upper Milford Township, 4 in Upper Macungie Township, 3 in Lower Macungie
Township and 1 in Weisenberg Townshijhe data collected as part of sedlow

monitoring programs helped to confirm that there are akid® systenthat are
significantly impacted by I/l.However the location of the leakiest segments are not
currently known andhereforecannot besystematicallyprioritized.

In March 2009, LCA initiated a comprehensive flow monitoring program that eedend
throughSeptembeR009. Included in the program is installation of Ldt@asonicflow

meters and 14 rain gage®f the 148 flow meters, 10eweinstalled in Macungie, 4 gre

be installed in Alburtiorough 4 wereinstalled in Upper Milford Townshi® were

installed in Emmau$0 wereinstalled in Upper Macungie Townshi/ were installed

in Lower Macungie Townshi22were i nst all ed on LCAGO6s Western
and10were installedn the Little Lehigh andCedar Creeknterceptors.

Two quality assurance (QA) reviews on the first and last submittals of the flowvilhta
be conductedThe initial QA review will check that the data being collected is valid and
suitable for the RDII analysis phase and will provide recommendations for imgrovin
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data suitability as needed. The final review will confirm the suitability of the full dataset
for purposes of the RDII analysis. The reviews will address such issues as meter
imbalance, sensor failure, low flow/level situations, velocity gain adjustmremddoss of

storm peaks. The reviews will include data from 148 meters and flow balance analysis for
68 network balance pointShefeatures and benefits of the QA review and RDII analysis
are summarized in Table A time series data management systalhbs used to store

and evaluate all flow and rainfall data. All data will be validated to identify questionable
flow meter and rain gauge data.

Table 3-1:
Features and Benefits
Probability/
Problem Frequency of Risk/Consequence Feature/Solution Benefit
Occurrence
Data from one or Calculateflow Identify problems during
Meter network balances on : -
; 40% more meters cannot b . . collection period and
imbalance intermediate data )
used . address the issge
deliverables
Meter down time; no | Independent review| Greater percentage of
Sensor failure 10% data collected by | of data; a "second se| valid data for analysis
failed meter of eyes" andmodeling
Identify low level
If levels are low, situations and Greater confidence in
Low flow/low . )
20% velocity-level meters recommend meter accuracy;
level . . .
can uner-report flow appropriate additional valid data
technology
Velocity readings . .
. . ; Comparevelocity Assurance that velocity
Velocity gain adjusted to balance . . )
. 15% . adjustments and adjustments are field
adjustment meters canresult in . . . - .
. verify their necessity verified and valid
inaccurate flows
Automated software
Recover deletedterm
Loss of storm can remove storm | Compare raw data tg
20% . . peaks for more accurate
peaks peaks inaccuraterDII edited data .
. RDII analysis
analysis
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The goals of the 2009 Comprehensive Flow Study program are to:

A Determine the nature and extent of the various types of inflowndiftcaition in each
sewer basin

A Identify the sourcekcations of variousypes of nfiltration and inflow

Theresults of the 2009 Comprehensive Flow Stwill/be used to:

>

Quantify the baseline and seasonal infiltratiates for each catchment

>

Identify the types and amounts of I/l for eagichment Within each flow basin,
interpretation of the flovinydrographwill yield the identity of potential 1/l sources.

Identify the SSES activities to be included in the SSES Workplan for each catchment.
Using the flow monitoring data, the most effective and efficient methods of
inspection can be selected to identify the sources of infiltration or inflow. Not all
SSES activitiemeed taoe performed in each catchment.

>

>

Determine the peak flows throughout the system and wheyeoccur. The
comprehensive flow monitoring netwonkll record the peak flows at many points
throughout thesystem

A Pinpoint the locations of hydraulic restrictions in thg s t istenc@gorsand
trunklines The peak p—
ﬂOWS Wl" be Compared Rainfall : 2.6” over 84 Hours " ’

24

i Equivalent to a 6 Month Storm Steady Rain
to the maximum 22t| 2X Peak at BR4

allowable load to the o[ 12mgd excess flow
interceptors, pump 7
statins, and treatment T Extonded Tai 0s
plants to establish how

much I/l must be
removed to meet the o o
level of ®rvice goals and J -

to confirm that it is \

realistic to expect I/I )

source removal efforts , “ o1
(i.e., sewer rehabilitation) | 1 -
to aChleve the des'red 05/24 05/25 05/26 05/27 05/28 05/29
performance levels.

08

05

mgd
S
n

Flow Precipitation

A Serve aghe basis for the calibration and validation of future dynamic hydraulic
modeling efforts.
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3.2.2. SSES Prioritization

Analysis of the flow hydrographs described in Sectionl3:I provide insight into the
sources of I/l in each catchment. Different soarakl/l have different flow signatures.
For example, high peaks in the hydrograph over a short duration are evidence of sources
of inundation or inflow. SSES activities in the workplans for these catchments will
include strategies that specifically

idertify inflow and inundation =
sources as well asoss connections N\

with storm sewer systesas well as \

illicit storm and/or groundwater \

connections to the sewer system bys* f \
private property connections. k :
Conversely, hydrographs illustrating Indication of stream \

peaks that are sugtad over a long | inundation through I

duration are evidence of sources of| manholes

rainfall inducednfiltration. I l e

Hydrographs may also indicate a i o o o o o 1o s s o s s 0 0 e

PM PM PM AM AM AM PM PM PM AM AM AM PM PM PM AM AM AM

combination of infiltration and
inflow within the same catchment. In summary, the hydrograph for each catchment will
be used to select thaitial SSES activities.

The hydrographs will also be used to prioritize catchments for SSES activities. In
addition to identifying the types of I/l sources present in a catchment, the hydrograph will
also be used to determine the actual amount ehtéring the system under wet and dry
weather conditionsEach catchment will be prioritized based on the amount of wet
weather I/l entering the system. The activities to be performed as part of each SSES is
described in Sectio8.7.

3.3. Dynamic Modeling

A dynamic hydraulic model (e.g.,

XP_SWMM, |nf0W0rkS) W|” be Water Conditions Index During the Calibration Periods
developed for theystemto assess

sewer capacity, to better

understand current system —
performance during record period ==
storm events, to assess where
potential capacity improvements
(e.g., pump tation upgrades,
construction of relief or
replacement interceptqrstoragg
might need be needed, and to
estimate what impactllreduction
projects might have on overflows _
and basement backups. The

8

Water Conditions Index

NORMAL

DRIER
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existing GIS system contains asset information thanvadeenbined with the results of
the 2009 Comprehensive Flow Study will serve as the backbone for a
hydraulic/hydrologic model.

The flow data and rainfall data collected during flow monitormigy be utilized to
calibrate and validate the dynamic modwlthoth dry and wet weather conditions. This
calibrationwill include storm data that can be reasonably extrapolated to the LOS goal.

Once calibrated, the modelll be used to determine current system performance (i.e.,
what type of storm eventsiderwhat type of groundwater conditionause the system to
overflow). The modelvill also be used to determine what reductions in flows are needed
to achieve the LOS goal.

Year 2040future flow conditios will be projectedand analyzed. Existing and fugu

system assessments /evaluations will employ continuous simulations of historic rainfall
and groundwaterecords to develop design storms based on peak flow frequency analysis
of actual events.

Critical to the development dhe modelplan will be coordaation with any ongoing
modeling efforts by the City of Allentown. The interconnected nature o¥Mh8P0 s
systems aah the Allentown collection systems requires an integrated approach to model
development, calibration, and lotgrm planningusage Meetngs with Allentownd s
modelingteamto ensure similar procedures are developed and appilidae required

3.3.1. Flow and Rainfall Monitoring Data Review

A detailedreview of the flow and rain dateollected during the 200@omprehensive
Flow Study to ensurethe data areuseful for calibration and verificationwill be
conducted Base (dry weather) flow pattermgill be generated for each of the flow
meters which will be useith conjunction with rain eventnd water consumption values
to calculatd/l influence Wet weather events will be defined and classified according to
local Intensity/ Duration/Frequency (IDF) curves.

3.3.2. Collect and Review Additional System Information

Additional system information will beusedto complete the model development and
calibration Thiswill include:

A Census Data: In the absence of water consumption data, population data will be used
to estimatedry-weather flow allocations. Readily available census data will be
collected in GIS format.

A Land Use/Zoning Mapping: Informiah will be used in conjunction with the water
consumption data to determine current and future dry weather loads.
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>

Water Consumption InformationVater consumption information will be collected
for a winter quarter period. Water consumption data wilided to allocate dry
weather flows to each of the modeled subbasiiee water ad/or sewer billing data
will also bereviewed and processed to calculate the average daily sanitary flow for
each parcel. Missing or inconsistent information will be docueteand presented

for review. For parcels without adequate billing recgitts land use mapping,
populations, or building square footage will be used to estimate the average flow.

>

Contributing Community Information: This information includes wastewater
collection system assets (sewer, manholes, force mains, etc.), scannedocoplgard
asbuilt drawings, service boundaries, parcel data, census data, and land use/zoning.
The quality and quantity of available data from Begtnersnay be insufficient or
inadequate, sbeld work/survey may need to be conducted

These additionatlata will provide information to adequately represent sewer drainage
areas, base wastewater (dry weather) flow contributions, and future development
potential.

3.3.3. Model Development

The dynamic model developed for use in the SCARP will have hydrologic and hydraulic
modeling capabilities. The hydrologic model provides the basis for generating wet
weather flows for routing in the hydraulic modéinalysis of meter data from small,
upstreantatchmentsvill be usedor development of typical diurnal flow patterns that

will be applied throughout the modelsing thecatchmentielineations, a model

network will be defined. At a minimum, the model will include:

>

All pipes in theWLSP system 16inches and greater
Interceptors from the Park PS to the head of tiveeK Island WWTP
Lift stations and force mains

> I>» >

Other hydraulic controls structuresithin the 10inch and greater network

>

All known structural sanitary sewer overflg&SO)locations

>

Areas served by-Bich diameter sewers will be added where necessary to define
known chronic problem areas or expand the model to sufficient detail for I/l and
capacity planning.

3.3.4. Model Calibration

The model will be calibrated using data cotéd at 50 flow meter locations and 10 rain
gage locations throughout the collection systéiis anticipated thatdur wet weather
events will be used for model calibration, and two wet weather events will be used for
model verification. Calibration wil be comprised of:
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>

Dry weather calibration: Calibration of the model to dry weather flows or intest

weather events, including diurnadtternsand seasonally varying groundwater

infiltration.

- Verify that the model is nating dry-weather flows correctlylf the modeled flow
data does not closely match the monitored flow,dhtamodelwill be reviewed

for pos

- A continuous simulatiowill be performed to adjust parameters such as
infiltration rates that are more directly affected by irésent hydrologic
conditions. Such continuous simulatwill be done by simulating the entire
monitoring period or selected portions of the monitoring pemagatedict the pre
and post storm conditions at eaxfithe meter locations

The following will be compared:

sibleconnectivity erros.

- Compare the masured anthodeledflow depths, adjusiggMan ni ng 6 s
needed, or identifyinthe cause of discrepancies (e.g., downstream blockage,

manho

le friction lossedpcal flow effect).

- Interviews with key collection systn operation staff to find known capacity

problems as well as locations of other serrmlated prblems, such as roots and

grease

A  Wet weather calibration:

- Calibration of the model will be completed for up to four storm events at the flow
meters throughat the collection system. These events will cover a range of
events from smaller storms to significant storm events.

- The calibration will be completed by adjusting additional parameters to simulate
the rainfaltinduced flow response of the system facheatorm event.
Hydrologicparameters will be adjusted as needed to generate volume and peak

flow.

- Peak flow, total volume andischarge deptmodel to monitor comparisonsll
bemadein order to develop a robust tool for future flow projections ldnd
alternativeanalyses.

>

- Once the model is calibrated, a period of up to oneryatamsed for the
calibrationwill be simulated to assess the validity and robustness of the model
calibrationsdependent on available flow data sets

Wet weather validation:

n

as

- The model validation period will be taken from available historic data. The use of

a storm of record will be considered if sufficient comparative data are available
(e.g., flow data, customer complaint data, etc.).
- Model results will be compared to availahlata to assess the model calibrations.

3.4. Current Level of Service Assessment

Until completion of the 2009 Comprehensive Flow Study, adequate data will not be
available to define the levels of service currently provided in each catchment. Having an
accurate understanding of current conditions is paramount to understanding if the current
level of servicgprovided in each catchmeistconsistent with utility performance goals.
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Until actual dataareavailable, the current levef service can only bleroadly estimated.

It is likely that the current level of service provided by the system is somewhat below the
level desired by thBartners In this event, an evaluatiovill be performed to identify

the alternatives needed to narrow the gap between tamdrdesired levels of service.

It is envisioned that the current level of service will be established for the following
groupings:

>

Trunk lines within townships and boroughs

>

LCA trunklines tributary to the Western Lehigh Interceptor

>

Western Lehigh Inteeptor/Spring Creek Road Relief Pump Station

>

Little Lehigh Interceptor/Spring Creek Road Relief Pump Station

>

Park Pump Statigrthe Little Lehigh Interceptor immediately downstream of the Park
Pump Stationandthe Cedarinterceptoimmediately downstreamwf the confluence
of theLittle Lehigh and Cedar Creek Interceptors

Thedynamic modeWwill be used todeterminethe currentevel of service foeach portion

of the system The calibrated modelill be usedto conduct a detailed system analysis

and icentify deficiencies irexistingsystem components. The first steii be to perform

an existing system performance analysis for dry weather and wet weather conditions

using 50 yearof historic rainfall records Statistical analyses will be performexd t

determine the peak flow and peak overflow volume frequency event. The selected level

of control events wil/ be used for subsequen
level of service: the combination of rainfall and antecedent moisture conditides

which portions of the system overflovit also shows where immediate capacity and

other serviceelated poblems potentially existThis existing system analysis willefine

capacity issues and bottlenecks witthie systems, including the exigjigravity sewers

from Kecko6s Bri dge t ocuiehtienebodGontrblssteasment WWT P .
will include:

A System performance (overflow frequency, volume, and location) during wet weather
events using a continuous simulation of approximately 56syafehourly rainfall data
collected from a nearby weather station

>

System performance during dry weather cond#iosing a continuous simulation
described above. The analysis will focus on select dry weather intervals.

>

Systemperformance under peak weeather flows using a continuous simulation
where all hydraulic bottle necks are removed (open sydtesiiminateall
surcharging and flooding

>

Statistical comparison of the overflow volume and frequency as well as the open
system peak flow to determineethecurrence intervals for up to five historic events
and to determine a desired level of control event for system improvement analysis

ALCOL Lehigh County Authority
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The system performance evaluations will be conducted for five selected storm events and
will include a wet weather cap@c assessment to identify the hydraulic bottlenecks of
the existing system. The five events, determined from the continuous simulation
described above, will be used on an open system model to determine the peak wet
weather flows in each of the gravityvgsrs. The resulting sewer peak flow will be
compared to its flowing full capacity to identify hydraulic bottlenecks in the system for
the wet weather events.

3.5. Current System Sizing Requirements

The calibrated model and the Current Level of Service Asssgsmill be used to

develop alternatives for providing necessary relief to any areas identified as capacity
limited under existing conditions. This will involve an evaluation of system performance
during wet weather events using the historic level ofisemvents where all hydraulic

bottle necks are removed (open systeaghthat all surcharging and flooding

eliminated Estimates of I/l removal required @bminatecapital improvements will also

be made using the model. The system performanceatiai will be conducted using

the five selected storm events to identify the appropriate size of the conveyance if no
storage or I/l reductions are made. The capital costs of these capacity increases will be
estimated as well as any projected benefitsréased level of service).

3.6. Future Development i Hydraulic Demands and
Conveyance Sizing

Future populations and additional wastewater flows (both dry and wet weather) into the
WLSP systems will beprojectedso that the evaluation of alternatives for aaya
management recognize the impact of these loadingsEstimated future population and
employment/industrial growth will bestimatedthrough Year 2040, and will include
estimates for the following communities:

a. Allentown

b. Emmaus

c. LCA and LCA signatorcommunities

d. Salisbury Twp.

e. South Whitehall Twp.

This will require collection of all available growth projectidpsimarily through each

muni cipalityods exi soutinmgofdp@opriate hdaitionapareasj e ct i on s
that will be added to thé/LSP service area either through development growth or
acquisition/annexation, and projecting both dry and wet weather flows. It is anticipated

that wet weather flows will be based on calibrated model parameters, slightly modified to

reflect core assumptiorssich as ongoing increases in I/l over the planning horizon due to

continued sewer deterioration.
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Using the 2040 development projections, an analysis will also be completed for each
event considered to determine how much I/l would need to be removed itzagédim
overflows and minimize capacity limitations, and the required system improvements to
convey wet weather flows without any I/I reductions.

Where necessary, additional service areas will be added and new facilities necessary to
convey flows to the sysim will be incorporated into a baseline future model.

3.7. SSES Steps

Upon conclusion of the activities described in Secti@ttdough3.6, the following
information will be known for all catchments:

A Volume of baseline infiltration prioritized by catchment.

A Volume of rainfall derived I/[RDII) contributed byeachcatchmentand likely cause
(nature) of the catchmentds RDI I

A Level of service for each @itment

A Segments of the system that are undersized for current or anticipated future flows.

A Locations ofanticipated wet weather SSOs.

A I/l volume and peak inflow reduction needed to eliminate capacity expansion or

storage now and at all points through 2040.

This information will be used tdefineSSESactivitiesfor each catchmemtpacted by
I/l. Review of flow monitoring data and flow hydrographl identify the nature and
extentof infiltration or inflow experienced in each catchmdmtt not theactuallocations
of the leaks.Thegoalof the SSESctivities described in this Sectigito spedically
identify neighborhoodspipe segmentsor private propertiesontributingthe highest
levels ofinfiltration and or inflow. The following steps will be followed to successfully
execute all SSES activities.

A Develop the SSES Workplan
A Conduct the SES Fieldwork
A Identify Leakiest Public Sewers

A ldentify Private Leakage Sources

Each of these steps are described in greater detail in the following sections.

3.7.1. SSES Workplan

An SSES Workplan will be developed for each catchment. The purpose of the workplan
is to ensure that all SSES activities are planned and executed in a consistent and efficient
manner. The workplan will be the mechanism by which all field personnel will

consistently collect, record, and store all field collected diataddition to addrssing
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administration and management concerns, the workplan will define the SSES activities to
be performedn each catchmentzachworkplanwill define the proceduresechniques,

data capture and management tools, analysis methods, and QA/Q© &tepsed by
eachWLSPfor each type oESES activig to be performed. The potential SSES

activities that will be prescribed by the workplans inclsdeke testing, basement
inspections, stormwater observations, ggietm trunkline walks, wet weather CCTV

work, weiring, and manhole inspection®ot all SSES activities describetiovewill be

used in each catchment.

In addition toincluding written policies and procedures for performing the wihk,
workplans will ensure that the SSES activities perforimedachWLSPis performed in
a consistent manner that will yiellde data necessary to select the appropriate
rehabilitation/replacement strategies.

3.7.2. SSES Fieldwork

Field personnel will conduct the SSES activities as described in each SSESaiNorkpl
The information collected during this step will serve as the basis for selecting
rehabilitation or replacement strategies to address the identified defaetSSES
activities potentiallyncluded in each workplan are described in the following
pararaphs.

3.7.2.1. Smoke Testing

In the event flow meter datadicate that direct
inflow sources exist (e.g., creassnnected roof
leaders or storm drains, badly leaking
manholes/coverspdditional investigation will be
necessary to find these particular soarce
Smoketesting will be utilized for its
effectiveness and low cost locating inflow
sources without traps or check valves (i.e., it
wonodét | ocate sump pumps
connected to soil pipes withtkPaps).

Alternatively, dye testing may also heed to verify :
suspected cross connections in the event smoke testin s
not practical or in an effort to confirm sewer connectio
on a small scale basis.
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3.7.2.2. Basement Inspections

In the event flow meter data indicate that direct inflow
sources suchs cross connected sump pumps or
punctured floor drains exist, it will be necessary to
conduct basement inspections. Basement inspections
will be conducted to specifically identify households
containing illegal connections to the sewer system.
These conections often take the form of punctured flog
drains, punctured riser pipes, and cross connected su
pumps.

3.7.2.3. Above-Grade Stormwater Observations

It is also helpful to physically inspect the
system during wetveather eventOn-site
observations viiibe conducted in catchments
thatare heavily impacted by direct inflow
sourcesand of manholes in the streets
impacted by sheet runoff or manholes in
easement areas that may become inundate
by elevated stream levels. Manholes will als
be opened to sekthereis any overtly
obvioussignificant increases in flows
resulting from direct inflow sources.

3.7.2.4. CCTV Inspections During Rainfall

Closed circuitelevisioninspection is the best, albeit mos A
difficult and expenise method of conducting gravity
system condition assessments where sources of RDII
suspected. Standardized coding of defects using the
NASSCO PACP systemill be used taeduce the
subjectivity of data evaluation.
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3.7.2.5. Nighttime Flow Weiring

Given the age of the collection systams anticipatedhat
rainfall-induced infiltration (RII) will likely be identified as a
major contributor of flown some
catchment areasFor theseatchments,
nighttime weiring work will be conducted
during elevated groundwater conditions t@s
identify which sections do and do not leal§
While nighttime weiring is, strictly
speaking, a measurement of infiltratian,
is also a good surrogaitedicator of RIl.

3.7.2.6. Manhole Inspections

Manhole inspectionill be conductedn every manhole utilized duringeiring and
smoke testingThese inspections will be used to not only collect structural information,
but to also assess the
hydraulic condition of
these manholesThe
elevated groundwater
conditions that are
preferred field conditions §
for weiring work will
also reveal if any of the
inspected manholes are "
subject to infiltration. » 2
This work will gather
structural and hydraulic
information and provide
even greater inspection
coverage of the manhole
in each_ sewelnasi_n.This B Ppe Information

work will be considered PRIMARY EFFLUENT PIPE MUST BE 6 0'CLOCK
pre“m_maly only, as To list a manhole that could :
experience has shown  EETRRHSTN
that groundwater levels [RalEuRUEE » ;
rise dramatically after - CETTE e o i
sewer main and lateral
rehabilitation, and manholéisat previously appeared to be watertight in fact leak
significantly once the lower lying components are sealed.

Grade Adjustment Type Channel Type
Condition of Grade Adjustment Channel Condition
Grade Adjustment Lealage Chamel Leatage
| Chimney Type Bench Type
] Chinney Conditon ench Conditon
+ I Chimney Leakage Bench Leakage
_ Cone Type Rungs Type
Cone Condition Rungs Conditions
DE State Plane  Latitude F Cone Leakage No. of Rungs to Replace
Il Barrel Type DropM

Barrel Conditon
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Finally, manhole inspectionwill be conductedn areas along streams to identify

manholes that either become inundated during stream flooding or have evidence of
overflow or surcharge. Data on manholes exhibiting evidence of surcharge will be used
to support trutimg of modeling.

3.7.3. ldentify Leakiest Public Sewers

From the SSES workhe actuahydrauliccondition ofsections of the public sewer
system will beclearly understood and the locationledikagewill be documented.The
data collected during the SSES

activitieswill be usedo organizehe

leaking segmentsn a neighborhood

by neighborhood basid.eaking

defects that are anticipated to be

identified within the domain of the

WLSP (public sewers) includeross

connections between the sanitary and

stormwater gstem,leaking pipe

joints, collapsed and brokenging,

illicit connections to private systems,

deteriorated manholeandmanholes

that are subject to inundation due to strélmding or sheet flow generated by
impervious surfaces.

3.7.4. Identify Private Leakage Sources

SSES activities wilklso locate illicit connections to the public sewer system as well as
private clearwater sourceslhe sewer ordinance of eadi.SPwill be used to

determine whether a suspect connection is illicit. If the connectiwot germitted in
accordance with the sewer ordinance, the owner of the illicit connection will be required
to eliminate the connection or obtain a permit for its operatiiate leakage sources
detected during the performance of baseraadtCCTV invstigations maynclude
clearwater connections such as roof drains, ecossected sump pumps, leaking

building drains, and area drains

The cost and political inexorabilities of a private clearwater disconnection program will
be weighed.Similarly, anevaluation of the finacial and political costs and benefits of
addressing those portions of leaking laterals owned by the property ownaisolie
conducted.

3.8. Program Improvements Planning Steps

The purpose of #se stepsf the SCARRareto identify the rehabilitation needs,
replacement needs, expansion requiremeotsts oimprovementsand schedule for
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