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The Delaware County Regional Water Quality Control Authority (DELCORA) has prepared this

report to describe the development and selection of the Combined Sewer Overflow (CSO) Long

Term Control Plan Update (LTCPU). Based on water quality monitoring and modéng,

DELCORAGs collection system is not the reason the
requi site water quality standards. Therefore, DEL
Presumption Approach requirements of 85% wet weather volume capture is through

improvements in the CSO community portion of the collection system. The evaluation of this

LTCPU included the development of a calibrated hydraulic and hydrologic model which has

concluded that separate storm sewer areas in the DELCORA colleatin system contribute

significantly to the discharge of CSOs in the combined system. DELCORA accounts for these

contributions through CSOprogram and improvements in the Selected CSO Control Plan.

The LTCPU has been conducted in accordance with each item described in the Consent Decree

to produce a detailed analysis, discussion,proposed schedules, deadlines, and timetables for

implementing each component of the LTCPU. TheSelected CSO Control Planset forth by

DELCORA in this LTCP14$ designed to bring all CSO discharge points into compliance with US

EPAG6s National CSO Control Poldb2gy ( Cl ean Water Ac

The development of the LTCPU involves the completion, submission, and incorporation of a
number of specific reports to the United States Environmental Protection Agency USEPA
and/or Pennsylvania Department of Environmental Protection PADER required by the Consent
Decree in paragraphs V.A.10 through V.A.22. The required reports have been submittedo and
approved by the USEPA and PADEP to date or have been submitted and are under review by
USEPA and PADEP.

There are 25 permitted CSO locations inthe City of Chester where combined stormwater and

sanitary wastewater can discharge from regulator outfalls into Ridley Creek, Chester Creek, and

the Delaware River during wet weatherevents. The combined flow through shared conveyance

pi ping to DELCORA®s Western Regional Treatment Pl
sanitary areas, and restrictions into this shared conveyance piping contribute to CSOs. During

certain moderate and large rainstorms, CSOs are moreikely to occur in the 1,486 acre

combined sewer area due to the contributions of peak wet weather flows from the overall

approximately 50,000 acre service area. Irthe typical year, these CSO outfalls average about 36

discharges a year, with half of the CSO outfalls activating more than 43 times a year.

Water quality monitoring and modeling of Ridley and Chester Creeks indicate that these creeks
often do not meet water quality standards for recreation. Monitoring and modeling also show
that the Delaware River meets recreational standards most of the time.The vast majority of the
contamination in the Chester and Ridley Creeks and Delaware River in the service area comes
from sources otherthan DEL COR A 6 for &&ple, he DELCORA CS®acteria loads to the
Delaware River are insignificant (1% to 1.5%)xompared to the upstream and background
bacteria loads entering the DELCORA project area (se€igure ES1-1 for Enterococcus source

rEN .
[ {Lll‘l Executive Summary Page |[ES1



DEI_CORA CSO LongTerm Control Plan Update

loading in the Delaware River). These waters would not meet standards even if the DELCORA

CSOs were completely removed. The CSOs by themselves do not preclude meeting water quality
standards.Despite the fact that Chesterds CSOs and ovel
system are a very small part of the bacterial loadings to the Delaware River and local creeks, we

propose to implement the LTCPU to fulfill our CWA obligations.

Figure ES-1-1: Summary of Delaware River Enterococcus Loads by Source Type

0.7% . 0.5%
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Delaware River CSOs/STP

DELCORA
Chester and Ridley Creek CSOs
m Philadelphia CSOs

B Background Tributaries

m Chester and Ridley Creeks

In addition to the capital improvements for wet weather control, DELCORA continues to comply
with requirements to invest in and implement the Nine Minimum Controls (NMCs), which are
best management practices designed to reduce CSOs and their effects on reeiving water
guality. These efforts include a 10year inlet replacement program to help screen debris and
prevent it from entering the collection system and periodic mail notifications to alert the public
about ways they can reduce CSO volume and pollutantloadings.

DELCORAOs Selected CSO Control Pl an also focuses
Priority Areas. o0Sensitive AreasoO are specificall
Designated Outstanding National Resource Waters, National Marine Sanctaries, waters with

threatened or endangered species and their habitat, waters with primary contact recreation,

public drinking water intakes or their designated
Areasdé are addi ti on a ltdpscificallg dgefined uhderdederal lawl as hasingg h  n o
some environmental significance but not to the | e

include public access areas or shallow streams used for recreational activity, where the water
does not come in contact with the entire human body and have been identified as a result of
feedback from the public.

rpy .
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DELCORA conducted a comprehensive alternatives analysis to identify and evaluate a wide
range of options for applicability to local conditions. This included the type of control provided,
cost, impact on the community, ancillary benefits, and more.

DELCORA evaluated over 50 traditional and innovative sewer overflow control technologies
including:

[ Source Controls

[ Collection System Controls
[ Storage Technologies

[ Treatment Technologies

DELCORA developed and examined 18 alternatives for final analysis from the technologies
described above.

The ultimate goal of the LTCPU is for DELCORAtc o mpl y wi th EPA&6s CSO Contr
through approved and measurable performance crite
criteria are:

f Minimum 90 percent capture on an annual average basisof CSO volumein the typical
year.

[ No more than four activations per outfall based in the typical year from CSO regulator 7
(CSO 7) and CSO 8, which directly discharge to the priority areas along the Delaware
River.

[ An average of six activations in the typical year among all of the CSOs discharging into
Chester and Ridley Creeks.

Al so included as part of DELCORAGs LTCPU commit me

[ Post-construction monitoring to verify that remaining DELCORA discharges do not
preclude the attainment of water quality standards.

[ By December 31, 2037, DELCORA must submit an additional alternatives analysis to
evaluate additional controls to reduce overflow volumes and frequencies of CSOs 2, 3, 4,
9, 11, 13, 14, and 20 should any of these outfalls at that time still have an excess bsix
average overflow eventsin the typical year. The additional alternatives analysis will
consider new or improved techniques to reduce, relocate, or eliminate CSOs; any
changed circumstances that influence economic achievability; and impacts to water
quality standards. DELCORA shall submit a prposed plan to EPA and PADEP for
comment that includes information regarding the types of controls, costs, and schedules.
EPA and PADEP will provide comments to DELCORA on the additional alternatives
analysis. After addressing comments received by EPA and RDEP, DELCORA shall
i mpl ement the controls in accordance with the
additional CSO control alternatives that may be feasibly implemented to improve

rEN .
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compliance with water quality standards, DELCORA shall provide a written justification to
EPA and PADEP.

[ DELCORA retains the right to submit a Use Attainability Analysis to PADEP and USEPA at
any time should DELCORA conclude that residual CSO activations do not interfere with
designated uses because such uses are not attainable during the conditions which
trigger the activations.

Following the evaluation of potential alternatives, the Clean Creeks Program was chosen as the
Selected CSO Control Pl an, and wultimately, DELCOR
i mpl ementation of the LTCPU the 0CI| eavelofCantoe ks Pr o
that will directly benefit Chester residents along the Chester and Ridley Creeks. The CSO Policy

emphasizes prioritizing controls for sensitive or priority areas and this Clean Creeks Program will

achieve significant reductions of CSO frequencies and volumes in priority areas, especially where

whole body contact may occur. The Clean Creeks Program will provide the greatest possible

community benefits, support revitalization in the City of Chester, and meet the selected

regul atory performance criteria. DELCORA®S6s plan a
Chester and Ridley Creeks where Chester residents are active and would directly benefit from

improved water quality in the receiving streams. The Clean Creeks Progam would significantly

reduce the discharges in the vicinity of the Flower Street Boat Ramp (viaCSO 7 and CSO 8) and

address interceptor hydraulic bottlenecks to reduce unauthorized releases throughout the

DELCORA system. Each project would be optimized by updating the design of CSO control

technologies as the LTCP implementation proceeds.

The Clean Creeks Program focuses on utilizing deep linear storage to capture combined sewer
wet weather flows from the CSO outfalls along the Chester and Ridley Creeks. The deep linear
storage will begin at a Ridley Creek CSO storage shaft constructed neadth Street along Ridley
Creek and terminate at a Chester Creek CSO storage shaft constructed near eeconstructed
Chester Pump Station (CPS). Th€PSwill continue to perform as a major dry and wet weather
pump station within the DELCORA system A separate dewatering pump station will be
constructed in the Chester Creek CSO storage shaft to empty the currentlyplanned 14-ft
diameter deep linear storage between the two storage shafts at the completion of the Clean
Creeks Program. The existing coneyance piping will convey the dewatered flows to the WRTP
when conveyance capacity becomes available and flows through the WRTP are less than 120
MGD.

DELCORA is currently making progress to improve water quality in the Delaware River, Ridley
Creek, and Chester Creeks. For all of the improvements made since the original LTCP in 1999,
including those required following the lodging of the Consent Decree in 2015, implemented for
the Nine Minimum Controls, and projects and programs identified for the Clean Creeks Program
up do December 2024, DELCORA has spent over $100M dollard'able ES-1-1 contains the
estimated costs for the remaining CSO control projects and programs proposed for the Clean
Creeks Program.

rEN .
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The implementation plan schedule for the Clean Creeks programincludes time for facility
planning, design, permitting, approvals, land acquisitions, notice to proceed, construction, and
place in operation. The initial schedule can be foundin Table ES-1-2, with a completion
deadline of all construction by 12/31/2035, in compliance with consent decree requirements.
The timeline for all reports proposed by this plan can be found in Table ES 1-3. The O&M Plans
will be updated 60 days after the full implementation of the selected CSO control plan project
when it is first placed in operation.

Table ES1-1: '(/&25%:-V 3URSRVHG &OHDQ &UHHNV 3URJWBDIP2628 QoNatYy XFWLRQ &

Program Elements ‘ Construction Cost
Crum Creek Force Main $ 8,000,000
RCI Arboretum Modifications $ 6,486,000
Monitoring and Modeling $ 5,000,000
Permitting for conveyance and linear storage $ 2,750,000
e o oy e s ssomn
Project Management $ 6,000,000
CSO Public Notification System $ 500,000
Chester Creek Wet Weather Conveyance $ 62,434,000
Ridley Creek Wet Weather Conveyance $ 40,224,000
[S)ESESLJ;?:E) Se;[,(\,);ilgﬁnznd Chester and Ridley Creek CSO Storage % 72,350,000
Partial Sewer Separation of CSO 5, 7 & 8 Catchment Areas $ 20,879,000
Partial Sewer Separation at CSO 18 and CSO 19 $ 8,342,000
Wet Weather Storage at CSO 20 and CSO 22 $ 12,972,000
Reconstruction of Chester Pump Station $ 37,000,000
Total at Completion of the Clean Creeks Program $ 297,937,000

(VWLPDWHG FRVWV WR EH GLVWULEXWHG LQWR WKH RWKHU SURMHFWV:- FRVWYV
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Table ES 1-2: Proposed Project Milestone Deadlines

Project or Milestone Completion Date

Public Outreach Ongoing

Comprehensive Separate Sewer System Infiltration and Inflow
Control Program

Ongoing Annually until
December 31, 2032

Partial Sewer Separation of CSO % Design Start

December 18, 2024

Partial Sewer Separation of CSO ® Design Start

December 18, 2024

Partial Sewer Separation of CSO & Design Start

December 18, 2024

Crum Creek Force Maind Design Start April 2, 2025

Reconstruction of Chester Pump StatondDe si gn St art January1, 2026
Partial Sewer Separation at CSO 18 and 19 Design Start Junel, 2026
RCI Arboretum Modifications & Design Start Junel, 2026
Wet Weather Storage at CSO 20 and CSO 23 Design Start Junel, 2026

Chester Creek Wet Weather Conveyance Design Start January1, 2027

Parti al Sewer S éSubstaatial Canstructioh C S ¢ b 202
Completion December 31, 2027
Ridley Creek Wet Weather ConveyancedDe si gn St art January 1,2028
Parti al Sewer S éSubstaatial Canstructioh C S ¢

Completion June 30, 2028

Deep Linear Storage (including Storage Shafts and Dewatering

Pump Station) - Design Start January 1, 2029

Wet Weather Storage at CSO 20 and CSO 23 Substantial

Construction Completion June 30, 2029

RCI Arboretum Modifications & Substantial Construction

Compl etion June 30, 2029

Partial Sewer Separation at CSO 18 and 19 Substantial

Construction Completion December 31, 2029

Crum Creek Force Maind Substantial Construction Completion December 31,2029

rp .
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Project or Milestone Completion Date

Parti al Sewer S éSubstaatial Canstructioh C S ¢
December 31, 2029

Completion

Reconstruction of Chester Pump Stationd Substantial Construction 031
Completion June 30, 203

CSO Public NotdDdsiagn oSt aSrytst em April 1, 2032

CSO Public Not dSubs@mrdidl Coostruct®y st e m

Compl etion December 31, 2033

Chester Creek Wet Weather Conveyance Substantial Construction

Compl eti on December 31, 2035

Ridley Creek Wet Weather Conveyance Substantial Construction

Compl etion December 31, 2035

Deep Linear Storage(including Storage Shafts and Dewatering

Pump Station) 8 Substantial Construction Completion December 31, 2035

End of Clean Creeks Program December 31, 2035

Dates provided are based on LTCPU approval by April 1, 2026. If approval is not received by that date, all dates will be
adjusted accordingly.

Table ES 1-3: Reporting Requirements

Report Completion Date
Infiltration and Inflow Control Annual Report Annually through April 1, 2033
|Post Construction Compliance Monitoring Plan July 31, 2035

Ongoing Annually from March 31,
2036 through 2040

|Post Construction Monitoring and Modeling Report July 31, 2038

Annual CSO report (in addition to the Chapter 94 report)

|Eva|uation of Additional Delaware River Controls December 1,2037

Dates provided are based on LTCPU approval by April 1, 2026. If approval is not received by that date, all dates will be
adjusted accordingly.
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1 INTRODUCTION, OVERVIEW AND HISTORICALREVIEW

1.1 Introduction

The Delaware County Regional Water Quality Control Authority (DELCORA) is a municipal

wastewater authority that owns, operates and maintains collection systems that serve

approximately a half-million people in southeastern Pennsylvania, including 45 municipalities in

Delaware and Chester Counties, and is responsible for the collection, transmission, treatment

and disposal of approximately 65 million gallons per day (MGD) of wastewater generated in

southeastern Pennsylvania DELCORA owns andperates a combined sewer system (CSS) that is

comprised of sewer sections that accept both stormwater runoff and sanitary wastewater that is
treated at DELCORAOGs Western Regional Treatment P
the City of Chester, Pennsylvania

Combined sewer systems are remnants of the countn@ early wastewater infrastructure when
communities built sewer systems to collect both stormwater and sanitary sewage in the same
piping system. During dry weather periods, CSSs transport all of the wastewater directly to a
wastewater treatment plant (WWTP) for proper treatment . However, during periods of heavy
rainfall or snowmelt, stormwater is combined with sanitary sewage and the volume of
wastewater can sometimes exceed the capacity of the CSSNhen this occurs,regulator
chambers in the CSS allow the excess volume of wastewater to discharge into nearby streams,
rivers and other waterbodies.

Under its National Pollutant Discharge Elimination System NPDES) Permit No. PA0027103,

issued and administered by the PADEP, DELCORA is authorized to discharge from the Western

Regional Treatment Plant (Outfall #001), four storm water outfalls at the WRTP (#028#031) and

from 26 CSO regulators (#002#005, #007-#026, #032 and #033) that ultimately discharge to

the Delaware River, Chester Creek and/or Ridley Creek. There are a total of 26 combined sewer

overflow regulators listed with 25 discharge pointsin DEL CORAG&6s exi sting NPDES F
Regulators #009 and #010 both discharge at Outfall #009.

On August 17, 2015, a Consent Decree was lodged in the United States District Court for the

Eastern District of Pennsylvania that requires DELCORA to complete and submit a revised and

updated Combined Sewer Overflow (CSO) LongTerm Control Plan (LTCP) to the United States

Environmental Protection Agency (USEPA or EPA) aridr the Pennsylvania Department of

Environmental Protection (PADEP or DEP) for review and approvallhis Long-Term Control Plan

Update (LTCPUReporthas been developed for controlling disc
the receiving waters in satisfaction of the requirements of the Consent Decree and NPDES

permit, and in accordance with the Federal Clean Water Act (CWA) and the 1994 Federal

Combined Sewer Overflow Control Policy.

DELCORA has made considerable progress on mitigating CSOs over the last decade, including,
but not limited to, improvements to their regulators and other early action items such as the
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upgrade of Pump Station 1 (EPS1) to convey more flow to the WRTP and the expansion and
rehabilitation of the West End Interceptor (WEI). The design and construction of a Regulator
Monitoring System, and the replacement of Regulator #s 002, 003, 004, 005, 007, 008, 009, 010,
011, 012, 013, 014, 015, 016, 020, 021, 022, 023, 024, 025 and 0Bés already been completed.
The upgrade of EPS1 is completed and the new pump station isc al | e@d .0 P S

The progress DELCORAas made on mitigating CSOs to date is not withstanding the financial

chall enges of the City of Chester, as evidenced b
poverty line and the median household income being stagnant. Additionally, the City of Chester

is a financially distressed municipality as defined byP e n n s y | 108¥ Fihaac@ally Distressed

Municipalities Act 47 and appears destined to remain in the Act 47 program for the indefinite

future.

111 Purpose of CSOLTCP Update

DELCORA has prepared thi€ TCPU Rport to update its April 1999 LTCP and the July 2008
addendum to the LTCP.

The primary purposes of the CSO LongTerm Control Plan Update are as follows:

[ Todevelopalong-t er m strategy to minimize the i mpacts
water quality of the receiving waters. Sucha strategy must be both technically viable and
financially feasible and will result in compliance with water quality standards.

[ To document the success of existing CSO control projects in achieving water quality and
CSO control goals.

[ To re-assess the remaining original CSO control projects usingthe latest data,
information and control technologies .

[ To evaluate alternative CSO control technologies and make recommendations forthe
most optimal CSO control projectsto be implemented .

1.2 Regulatory Requirements

1.2.1 CSO Control Policy Requirements

The USEPA issued a national policy statement entitledCombined Sewer Overflow (CSO) Control
Policyin April 1994 that established a consistent national approach for controlling discharges
from CSOstotheNat i onds wat e ratonat Follutant DidthatgdBamination System
(NPDES) permit program In 2000, the CSO Control Policywas incorporated into the Clean Water
Act (CWA) by reference. This policy provides guidance to permittees with CSOs and other parties
on coordinating the planning, selection, and implementation of CSO controls that meet the
requirements of the CWA and allow for public involvement during the decision making process.
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T he USGmiBingdSewer Overflows Guidance for Longerm Control Plandocument from
September 1995 provides guidance to CSO communities to assist them in developing
appropriate, site-specific programs to control CSOs in compliance with documented NPDES
permit program and Clean Water Act requirements. Among other things, thi s guidance identifies
the following nine essential elements of LTCPs:

1. Characterization, monitoring and modeling activities as the basis for selection and
design of effective CSO controls

2. Apublic participation process that actively involves the affected public in the decision-

making to select long-term CSO controls

Consideration of sensitive areas as the highest priority for controlling overflows

4. Evaluation of alternatives that will enable the permittee, in consultation with the
NPDES permitting authority, Water Quality Standard (WQS) authority, and the public, to
select CSO controls that will meet CWA requirements

5. Cost/performance considerations to demonstrate the relationships among a
comprehensive set of reasonable control alternatives

6. Operational plan revisions to include agreed-upon long -term CSO controls

7. Maximization of treatment at the existing POTW treatment plant for wet weather

flows

An implementation schedule for CSO controls

9. A post-construction compliance monitoring program adequate to verify compliance
with water quality -based CWA requirements and ascertain the effectiveness of CSO
controls.

w

o

The CSO Control Policy contains four key principles to ensure that CSO controls are cost
effective and meet the requirements of the CWA:

[ Provide clear levels of control that would be presumed to meet appropriate health and
environmental objectives

[ Provide sufficient flexibility to municipalities, especially those that are financially
disadvantaged, to consider the site-specific nature of CSOs and to determine the most
cost-effective means of reducing pollutants and meeting CWA objectives and
requirements

[ All ow a phased approach for i mplementation of
financial capability

[ Review and revise, as appropriate, WQS and their implementation procedures when
developing long -term CSO control plans to reflect the site-specific wet weather impacts
of CSOs.

These key principals were incorporated during the development of this LTCP Update report.

1.2.2 Long Term Control Plan Approach
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The USEPAGs CSO Control Policy expects that a CSO
rangeo6 of alternatives and should adopt one of th

approach, or t he 0D eDBE®@ORA wilautiizeahe @resamppon aparcahbh for
the LTCP Updatefor the selection of CSO Control Measures

Under the OPresumptiondé approach a CSO LTCP i
provided one of the three following criteria is satisfied: (1) no more than an average of

four overflow events per year; (2) eliminate or capture for treatment 85% of the annual

combined sewage volume; (3) eliminate or remove the mass of pollutants for the volume

eliminated or captured for treatment.

The o0Demonstrationd6 approach states that a CSO

state and local WQS of the receiving waters. With this approach there are no specific
limits on CSO events, flow or pollutant loading.

It is to be noted that DELCORA had originally planned to utilize the Demonstration approach for
each of its receiving water, as was documented in itsAlternatives Evaluation Approach Report
that was approved by the USEPAon October 13, 2016. This document can be found in
Appendix A. The Demonstration approach relies on data collection and model simulation to
demonstrate that the proposed LTCPU will meet applicable water quality standards and
designated uses, and it provides a reliable tool to identify, evaluate and compare the selection
and recommendation of the CSO control measures to be installed.

However, after the water quality model was developed, two major observations were made from
the water quality modeling application results. One is that background sources dominate the
modeled Pollutant of Concern (POQ concentrations,andby e xt ensi on, DELCORAGS
are insignificant (modeled at 1.3% percent 8 SeeFigure ES-1-1 and Figure 5-4) compared to
background loads), and the second is that the DELCORA CSOs by themselves do not cause nen
attainment, or preclude the attainment, of WQS. Moreover, the modeling results show that
regardless of additional CSO controls, even complete separationwater quality standards would
still be exceeded under current conditions because background sources typically prevent
compliance with WQS. The water quality modeling results are supported by the water quality

data results from the wet weather sampling program which show that wet weather

concentrations at the most upstream monitoring locations (located upstream of CSO influence)

in Chester Creek and Ridley Creek (and to a lesser extent in the Delaware River) often exceed the
monthly geometric mean and standard threshold value (STV) WQS concentration for the three
bacteria POCs. These monitoring and modeling data taken together indicate the upstream
bacteria loads prevent the attainment of Water Quality Standards in the tidal waters through

CSO control.

While the Consent Decree addresses the issue of background sources by requiring CSO controls
to also be assessedassuming that background sources are reduced to 75% of the applicable
WQS,using the results of such a scenarioin decision making is arbitrary and irrational . We are
simply not aware of a single instance where upstream bacterial loads, especially on a river such
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as the Delaware, have been reduced significantly, never mind by 75 percent. Moreover, therds

no current plan for reducing background loads in the Chester and Ridley Creeksand the

pl anned reductions in the Del awBntemcodiushassbeimgi | | st i
less than 1% of the total | oad as shown inFigure 1-1. The CSO Pol i evgere?MQ&at es t ha
and designated uses are not met in part because of natural background conditions or pollution

sources other than CSOs, a total maximum daily load, including a wasteload allocation and a load

allocation, or other means should be used to apportiorpollutant loadsé. Such apportionment of

loads does not currently exist for the Ridley and Chester Creeks for bacteria.

As stated previously, the intended use of the water quality modeling framework is to evaluate
CSO control alternatives with respect to applicable water quality standards and demonstrate
that alternatives selected for the LTCPU program will meet the water quality-based requirements
of the Clean Water Act and Consent Decree. As discussed in the Final Water Quality Modeling
Report that was submitted to the USEPA and PADEP on February 27, 2018 and approved on
April 17, 2018:

"7TKH ZDWHU TXDOLW\ PRGHO LV DGHTXDWH WR DVVHVV 3UHVXF
the CSOs after controls are in place do or do not preclude the attainment of water quality

VWDQGDUGV-3$V VXFK '(/&25% ZLOO XWLOL]JH WKRZBYHNRFEHVNLR
UHDVRQDEOH LQ OLJKW RI WKH GDWD DQG DQDO\VLV DV FDOOF

The model framework can also be used to assess the Demonstration approach. Currently, the
modeling shows that CSOs alone do not cause WQS violations, do not preclude the attainment
of WQS, and background loads are currently causing WQS violations upstreamof the CSOs and
that CSO bacterial loadings are insignificant when considering overall loadings to receiving
waters

Despite these in-stream realities and the likelihood that DELCORAnight comply with a lower
level of control using the demonstration approach, DELCORA will utilize the Presumption
approach instead. This conclusion was documented in the Water Quality Model Report and
determined to be appropriate in light of the monitoring data and modeling analysis as called for
in the National CSO Policy.
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Figure 1-1: Baseline Summary of Delaware River Enterococcus Loads by Source Type
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The Presumption approach requires that one of three criteria be met for compliance to be
presumed:

f No more than an average of 4-6 overflow events per year;
[ The elimination or the capture for treatment of no less than 85% by volume; or

f The elimination or removal of no less than the mass of the pollutants identified as
causing water quality impairment equivalent to the 85% capture by volume.

The Presumption approach criteria selected for this LTCPU isto achieve a minimum 85% system-
wide capture by volume on an annual average (typical year) basis

Use of the Presumption approach is reasonable because the water quality modeling
demonstrates that the CSOs alone are a very small source of bacteria to the receiving waters and
the CSO discharges themselves do not cause any exceedances of applicable bactial water
guality standards. Thus, the presumption is appropriate in that 85% capture of the Chester CSO
flows will be consistent with water quality requirements (especially when other sources are
controlled) . Notably, this is the same conclusion that PADEP and USEPA reached with regard to
the City of CPhprograndel phi ads
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1.2.3 Consent Decree Requirements

The objectives of the Consent Decree are for DELCORA to take the steps necessary to achieve
compliance with the terms and conditions of its NPDES permit.

Paragraph V.A.9 of the Consent Decree requires the development of an Updated LongTerm
Control Plan no later than 42 months)after the Date of Lodging of the Consent Decree. The
Consent Decree states that the LTCP shall include, at a minimum, a detailed analysis and
discussion of each item described in Paragraphs V.A.10 through V.A.22or the entire Model Area
and shall include proposed schedules, deadlines and timetables for implementing each
component of the LTCPU. The Consent Decree states that the LTCPB shall conform to the
requirements of the USEPAS CSO Control Policy and Guidance for LongTerm Control Plan, and
that the selected CSO controls set forth in the LTCRJ shall be designed to meet the following
overarching goals:

a. Bringing all CSO discharge points into full compliance with the technology -
based and water quality-based requirements of the CWA,; and

b. Minimizing the impacts of CSOs on water quality, aquatic biota, and human
health

Paragraph V. A.14.b of the Consent Decree describe

- DOO DUHDV WULEXWDU\ WR WKH HQWLUH &ROOHFWLRQ 6\VWt
municipal wastewater collection and transmission systems that are, as of the date the LTCP

is submitted, hydraulically connected to, or that directly or indirectlyinfluence flow to, the

CSOs and/or the WRTP, regardless of who owns or operates the system(s), including but not
OLPLWHG WR WKH HQWLUH ":HVWHUQ 6HUYLFH $UHDu DQG "(DV
1-2 of the Long Term Control Plan submitted by DELORA in April 2012, and attached as
$SSHQGL[] $ KHUHWR FROOHFWLYHO\ WKH "ORGHO $UHDQu

DELCORAOs service area is divided into the Wester
The Western Service Area di s ctheefoggnsludedintieEL CORASG s
Model Area. The Eastern Service Area is served by three pumps stations: the Central Delaware

Pump Station, the Muckinipates Pump Station and the Darby Creek Pump Station Up to 20

MGD (which includes both dry and wet weather flows) from the Central Delaware Pump Station

can be pumped to, and thus hydraulically connected to, DELC OR A § s . ThdReTokre,

municipalities connected to the Central Delaware Pump Station are considered part of the

Model Area. Sewage from the Muckinipates Pump Station and the Darby Creek Pump Station

flows to the PWD-SWWPCPrather than to the WRTP. Therefore, municipalities connected to

these pump stations are not hydraulically connected to the WRTP and do not directly or

indirectly influence CSOs or flow to the WRTP, and, therefore, are not considered part of the

Model Area. All calculations in the Baselire model include flows only from the current service

area. All calculations based off the Selected Alternative modeling include the future service area

for DELCORA including the Eatern Service Area.In summary, the Model Area (or project
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area/study area) includes the municipalities in the Western Service Area plus those
municipalities in the Eastern Service Area that are connected to the Central Delaware Pump

Station.

1.2.4

Report Submissions

The development of the LTCPU involves the completion, submission and incorporation of a
number of specific reports to the USEPA and PADEP required by the Consent Decrei
Paragraphs V.A.10 through V.A.22Table 1-1 lists the required reports that have been submitted
and approved by the USEPA to date Table 1-2 lists required reports that have been submitted
and that are under review by USEPA and awaiting comments or final approval.

Consent Decree
Reference

Report

Table 1-1: Required Reports Submitted and Approved by USEPA to Date

USEPA / PADEP Approval Date / Status

VAL Identification of Sensitive Areas and Approved October 13, 2016
Pollutants of Concern
V.A.12 Typical Hydrologic Period Report Approved May 23, 2016
\V A 13 Alternatives Evaluation Approach Approved October 13, 2016
Report
Hydrologic and Hydraulic (H&H) Model
V.A.14 ar)lld Caligbration PI);n ( ) Approved March 1, 2016
V.A.17 Public Participation Program Plan Approved April 28, 2016
Draft Financial Capability Assessment Submitted 2" revision 4/21/17, (Pending see
V.A.18
Report (FCA) below)
VI SemiAnnual Reports 1, 2, 3, 4, 56, 7,8 | Submitted 2015, 2016, 2017, 2018and 2019.
and 9 No Comments received. Assumed Approved.
VA lde Rainfall and Flow Monitoring Quarterly Submitted 2016 and 2017,
Reports 1, 2, 3 and 4 No Comments
Updated Water Quality Monitoring and Submitted January 11, 2017
V.A.15.a Modeling Work Plan and Quality Submitted update July 31, 2017
Assurance Project Plan (QAPP) Approved April 16, 2018
VA 16 Existing Service Area Characterization Submitted August 15, 2017
Report Approved April 16, 2018
Submitted June 30, 2017
V.A.14.f Sewer System H&H Model Report Resubmitted Appendix C 8 3/1/18
Approved April 17, 2018
Report was submitted to USEPA on February
V.A.15.b Water Quality Modeling Report 27, 2018 meeting Consent Order deadline.
Approved April 17, 2018
Submitted February 15, 2019.Received first
\/ B.25 Updated Nine Minimum Controls round of comments on June 1, 2020 and
(NMC) Plan responded to the comments on August 28,
2020. Second round of comments received

"I'(Lin
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Consent Decree

Reference

USEPA / PADEP Approval Date / Status

December 7, 2020 and response to comments
due on January 22, 2021.

Received third round of comments on June 1,
2021 and responded to comments on June
14, 2021.

Approved November 5, 2021.

Submitted December 30, 2020 to meet

VII SemiAnnual Report 11 Consent Order Date of January 1, 2021.

No Comments received.

Submitted on June 30, 2021 to meet Consent
VII SemiAnnual Report 12 Order Date of July 1, 2021. No Comments

received.

Consent
Decree

Reference

V.A.18

Table 1-2: Required Reports Submitted and Under Review by USEPA

Fourth round of USEPA comments were
received for the Draft Financial Capability
Assessment Report (FCA).

Submittal / Status

Submitted April 28, 2016

Submitted 2" revision 4/21/17 and response
to comments.

Submitted FCA Supplement August 17, 2017.
Submitted responses to USEPA and PADEP
comments on October 31, 2017.

Submitted draft FCA update May 15, 2020
Final FCA due on February 5, 2021.

V.A.18

Final Financial Capability Assessment
Report (FCA)

Submitted February 5, 2021.

Received first round of comments on
November 5, 2021

Submitted Updated FCA Worksheets with
LTCPU revisioron March 1, 2022.

SemiAnnual Report 13

Submitted on December 30, 2021 to meet
Consent Order Date January 1, 2022.

"T'(Lin
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1.25 Nine Minimum Controls

Paragraph V.B.25 of the Consent Decree requires thatconcurrently with the submission of the

LTCRJ, DELCORA shall submit to USEPA aat PADEP for review and approval a revised and

updated Nine Minimum Controls (NMCs)PlanThe Consent Decree states t he
shall evaluate and document the current level of implementation of the NMCs within the

Combined Sewer System and shall identify actions necessary for achieving compliance with the

CSO Control Policy for all NMCsand include an implementation schedule for completing those

a ct i.bBonthi®reason, the details of the current level of implementation of the NMCs within
DELCORAG6s CSS are not specifically addressed in t
NMC Plan.

1.2.6 Early Action CSO Control Measures

Paragraph V.B.26 of the Consent Decree requires DELCORA to place in operation a new ERS
Pump Station to reduce discharges from CSO Outfalls #002, #003, #004, #005 and #007 by
December 31, 2018 The construction of the new pump station 6 P-& ds complete. It has been
in operation since November 3, 2018 and is located adjacent to the now-abandoned EPS1.

DELCORA has also made progress on a range of other CSO control measures including the
design and construction of a Regulator Monitoring System, and the replacement of Regulators
002, 003, 004 005,007, 008, 009,010,011,012, 013, 014, 016020, 021, 022,023, 024, 025 and
026. Pipe grouting and other priority repairs have been made to the Ridley Creek Interceptot
The Chester East and Chester West Interceptors have also had grouting work performed on their
pipe joints. Additionally, property has been purchased to expand the available area for future
projects relating to the LTCPU. Additional details of the work DELCORA has done to implement
the Original LTCP are included in Subsection 1.5.

1.3 Water Quality Standards

1.3.1 Receiving Water Use Designations and General Water Quality Standards

Information about the applicable water quality standards and designated uses for the three

receiving water bodies impacted by DELCORAGOs CSOs
I ntegrated Water Quality Monitor i nghe®endsylvarsas e s s me n
Code, t he Del aware River Basin Commissionds (DRBC
from the DRBCds 2014 Del aware River and Bay Water

For the Del aware River and the tidal portions of
Regulations are the prime source for the water quality standards, and the PA Code Chapter 93

WQS for the designated use serves as a secondary sourcef he DRBCO6s regul ations |
over the PA Code for the Delaware River and the tidal portions of its tributaries. For the non-

tidal portions of ChesterCreek and Ridley Creek, the specific designated use for the water body
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in the PA Code serves as the prime source ofthe WQSI f a parameter is not | is
Water Quality Regulations or in the PA Code, then there is not a WQS for that parameter that
applies to the Delaware River, Chester Creek or Ridley Creeks

A conservative approach was taken in the identification of the applicable WQS, such that the

more stringent standard was used where the standa
Regulations and the PA Code overlapped The methodology for identifying the applicable WQS

was complicated by the fact that the WQS vary for the three receiving water bodies and can also

vary within the same water body depending on where the sample was taken.

General descriptions of the information sources used for the determination of the applicable
water quality standards for the Delaware River, Chester Creek and Ridley Creek are presenteid
the following subsections. The details for the determination of the applicable water quality
standards are presented inthe Identification of Sensitive Areas and Pollutants of Concern Report
in Appendix C.The Applicable Water Quality Standards Master Table that was developed to
identify the specific WQS for each of the three receiving water bodies is presented in Appendix
B.

1.3.2 2014 Pennsylvania Integrated Water Quality Monitoring and Assessment
Report (303(d) list)

The primary source of information about the causes of impairment, and the Total Maximum

Daily Load (TMDL) status of the water bodies (if any) is the 2014 PA Integrated Water Quality
Monitoring and Assessment Report (PA Integrated Report), which satisfiesR nnsy | vani ad s
requirement of both Section 303(d) and 305(b) of the Clean Water Act. The PA Integrated Report

lists all impaired surface waters within Pennsylvania that are not attaining designated and

existing uses, even after appropriate and required pollution control technologies have been

applied. A TMDL is designed to reduce pollutant loads to impaired waters and enable these

waters to meet water quality standards.

1.3.3 PA Code Chapter 25 §93.99g

The primary source of information for the Critical Use Designation for each section of the three

receiving water bodies is Chapter 25 §93.9gd Drainage List from the Pennsylvania Code The
relevant Critical Use Designations for DELCORA®GS
Fishes (WWF), Migratory Fishes (MF), Trout Stocking (TSF), and Water Contact Sports/Recreation

(WC)
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Critical Use Designations for the Delaware River

All stretches of the Delaware River inareasdownstream of DEL CORAds CSOs asre desi
Warm Water Fishes (WWF) (maintenance only) and Migratory Fishes (MF) (passage only)

Additionally , the Delaware River has a Water Contac{WC)designation downstream of River

Mile 81.8, which is located directly adjacent to the City of Chester between CSO #009 and #011.

Critical Use Designations for the Chester Creek

All stretches of the non-tidal portions of the Chester Creekin areas downstream of DEL CORA G s
CSOs are designatedas Warm Water Fishes (WWF) (maintenance only) and Migratory Fishes

(MF) (passage only) T h e D RvBt€? §uslity standards apply to the tidal portions of Chester

Creek.

Critical Use Designations for the Ridley Creek

All stretches of the non-tidal portions of the Ridley Creekin areas downstreamof DEL CORAG s
CSOs are designatedas Warm Water Fishes (WWF) (maintenance only), Migratory Fishes (MF)
(passage only), or Trout Stocking (TSE)The TSF stretch only applies in the sections of the Ridley

Creek upstream of the Chestnut Street bridge crossing T h e D RvBt& Gusility standards

apply to the tidal portions of Ridley Creek.

134 '5%&-V :DWHU 4XDOLW\ 5HIXODWLRQV DQG 3% &RGH &K

The applicable water quality standards for the three receiving water bodies were found in the

Del aware River Basin Commissionds Water Quality R
found in Chapter 25 §93.7 and §93.8c of the Pennsylvania Codd-or the Delaware River, the

water quality standards are dictated by the DRBCS
in the PA Code The water quality standards in the PA Code apply to the non-tidal portions of

the Chester Creek and Ridley Creek, and tahe Delaware River if there is no standard listed for a
particul ar parameter in the DRBCO0s WQRs.

1.3.5 'S%&-V 'HODZDUH 5LYHU DQG %D\ :DWHU 4XDOLW\ $!

The DRBCds 2014 Del aware River and Bay Water Qual
the extent to which waters of the Delaware River and Bay are attaining designated uses in

accordance with Delaware River Basin Commissio@® Water Quality Regulations for the period

October 1, 2008 through September 30, 2013 The 2014 Assessment involves the comparison of

key water quality parameters with the applicable DRBC water quality regulations The states of

Pennsylvania, New Jersey, Delaware and New York conside t he DRBC&s Assessment
part of their determinations as to whether sections of the Delaware River should be listed on the

state 303(d) list for a certain pollutant.

1.4 Watersheds
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The watersheds of concern that are impacted by DE
Delaware River, Chester Creek and Ridley Creek watershedsigure 1-2 illustrates the watershed
boundaries along with the boundaries of the Model Area.

Figure 1-2: Watershed Boundaries
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Delaware River Watershed
Ridley Creek Watershed
Chester Creek Watershed
{303 Model Area Boundary
A CSO Regulator

—— Outfall Line
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t
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DELCORA owns and operates an extensive conveyance system of pump stations, force mains,
and sewers that provide the core infrastructure for the transmission of wastewater to treatment
facilities in Delaware County and the City of Philadelphia as shown diagammatically in Figure
1-3. The total service area served by DELCORA, as shown dfigure 1-4, is approximately

76,439 acresand illustrates that DELCORA serves a significant and widesad portion of
Delaware County. The acreage divisia of the ownership and serviced areas within the service
area can be found on Table 1-3. Note that DELCORA owns conveyance facilities in less than 6%
of the collection system area.
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To support the service area, DELCORA owns and operates over 129 miles of separate and

combined sewers and over 14 miles of large-diameter (>24-inch) force mains. Included in the

129 miles of sewers are: 11.7 miles of an interceptor system; 3,209 manholes; and twentgix (26)

combined sewer regulators that discharge to twenty -five (25) combined sewer outfalls, as CSO

Regulators #009 and #010 both discharge to CSO Oufall #009. The combined sewer area

simulated in DELCORA®Gs Hydr olisdgdted withinte Cityyol r au | i ¢ (
Chester and consists of a drainage area of approximately 1486 acres. It comprises
approximately half of Chester Cityds serviced are
illustrated on Figure 1-4.

In addition to the DELCORA owned and operated facilities, additional facilities are owned by
satellite authorities and municipalities that are contracted with DELCORA to utilize the DELCORA
owned system. These authorities and municipalities are listed along the top of Figure 1-3.

DELCORA has characterized its s éaHistoricaly, thea Eastars as O0E
service area hasbeen discharged to the PWD-SWWPCPwhile the Western Service Area
di scharged t o DEL CORTeatsent®arstt er n Regi onal

Figure 1-3andFigure 1-4s how t he i nterconnect i ThalsftsidenoftiekEL CORAS
figures indicates the Western ServiceArea, and the right side indicates the Eastern Service Area

This interconnectivity coupled with the legal agreements DELCORA maintains with the

municipalities and conveyance authorities in Delaware County creates the complicated

legal/financial framework under which DELCORA operates.

15.1 City of Chester CSO System

As noted previously, the combined portion of DELC
of Chester (City) and it compri ses.Tahgcpmbioedi mat el vy
wastewater/stormwater system in the City of Chester is complicated by the fact that parts of the

system are owned, operated and maintained by two governmental entities, the City and
DELCORADELCORA owns, operates and maintains the parts of the system that convey

wastewater such as the street sewers, collectors, intercefors, and CSO regulators and CSO

outfalls. The inlets, stormwater-only sewers that connect to the combined sewer system and
stormwater-only outfalls are owned by the City and maintained by the Stormwater Authority of

Chester (SAC). The SAC is responsible for the maintenance of the stormwater systenstreet

sweeping, enforcement of storm water regulations and standards, public information and

education, and planning, zoning, and development of capital storm water facilities.
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Figure 1-3  '(/&25%-V & RQYH\DQFH 6\WWHP
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Figure 1-4 '(/&25%-V 6HUYLFH $UHDV
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Table 1-3: DELCORA Service Area Distribution

Service Area (Ac)

Owned and Serviced by DELCORA 5,598
Serviced by DELCORA 23,655
Serviced by DELCORA and PWD 18,806
Eastern Service Area (Serviced by PWD) 28,379

The Chester CSO system contains permitted DELCORA outfalls as listed able 1-4, and they
discharge to three receiving water bodies: the Delaware River, Chester Creek, and Ridley Creek.
However, there are only 25 CSO discharge locations as CSO #010 discharges to the Delaware
River through CSO #009. Figure 1-5 depicts the locations of CSO regulators and outfalls that
are DELCORAOGs responsibility.

Figure 1-5 also provides a sewer system characterization and illustrates the breakdown of each
outfall and how each drainage area has combined sewers and separate sewerg-igure 1-6 is a
schematic of the Chester CSO system and shows the outfalls and the interceptors that are
connected to each CSO.

15.2 '(/1&25%-V TUHDWPHQW )DFLOLWLHV

DELCORAOs primary treatment facility is tRA
The WRTP was built in 1974 and it is an activated sludge treatment plant A process schematic of
the plant is shown in Figure 1-7. Based on data obtained for the period March 18, 2016 to May
1, 2017, the annual average dry weather flow to the WRTP is approximately 28 MGD. Due to
record rainfall, recent flows have been higher. This facility treats all wastewater from the Model
Area which includes all flow from the Western Service Area as well as up to 20 MGD from the
Central Delaware County Authority. The WRTP was originally designed to treat 44 MGDAs is
typical, the WRTP was designed to treat peak flow oftwo times the average design flow (of 44
MGD), or 88 MGD.

After the 1999 LTCP was approved, NMCs were implemented in the DELCORA sewer system,
including the maximization of flow to the WRTP treatment. The purpose of this practice is to
decrease the number of CSOs in the collection system Reducing CSOs in this manner sends
more flow to the WRTP for short periods of time. At the WRTP, once wet weather flows exceed
88 MGD, there is an incremental reduction in hydraulic and process controls. Under most
conditions, short periods of wet weather flows above 88 MGD can be processed through the
treatment facility. The WRTP has demonstrated treatment capacity up to and above 104 MGD
while meeting discharge requirements. However, if operating conditions are not ideal (such as
the plant biomass not settling well) and the high flows continue too long, a wash out of biomass
from t hssebWdRdary tteatment system and severe property damage can occur Typically,
operating the plant above 88 MGD is acceptable if operating conditions are normal and settling,
as indicated by the SVI, is not an upset condition.
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Table 1-4: Permitted CSOs in the City of Chester @

5A2
5A2

(@]
(e}

Ridley Creek 018 Sun Drive and Hancock Street 39A5

Ridley Creek® 033 Elkington Boulevard and Ridley Creek | 3 9 A5
Notes:

CSO #027 is located at the Chester Pump Statiorit has been disconnected and removed from the permit

CSO #010 discharges to the Delaware River through CSO #009.
No mechanical regulator used for this outfall.

Name of CSsO . . .
Receiving Stream outfall Interceptor/CSO Regulator Location ‘ Latitude Longitude
Delaware River 002 Front and Booth 39A490875A236
Delaware River 003 Front and Highland 39A4908/75A2350
Delaware River 004 Front and Hayes 39A5008/75A2350
Delaware River 005 Front and Townsend 39A4908/75A226
Delaware River 007 Delaware and Reaney 39A490875A226
Delaware River 008 2" and Tilghman 39A500875A226
Delaware River 009 2" and Lloyd 39A500875A226
Delaware Rivef 010 5 and Pusey 39A500875A226
Delaware River 011 2" and Parker 39A500875A216
Delaware River 013 2" and Welsh 39A500875A216
Delaware River 014 34 and Upland 39A500875A2158
Delaware Rivef 032 2" and Avenue of The States 39A500875A216
Chester Creek 012 2" and Edgmont 39A500875A2158
Chester Creek 019 14 and Crozer Hospital 39A5108/75A2158
Chester Creek 020 Kerlin and Finland 39A510875A226
Chester Creek 021 9t and Sproul 39A5108/75A2158
Chester Creek 022 6™ and Sproul 39A500875A216
Chester Creek 023 34 and Edgmont 39A5008 75A216
Chester Creek 024 34 and Dock 39A5008 75A216
Chester Creek 025 5t and Penn 39A500875A2156
Chester Creek 026 7 and Penn 39A500875A2156
Ridley Creek 015 4™ and Melrose 39A51875A206
Ridley Creek 016 8" and McDowell 39A518/75A200
Ridley Creek 017 9™ and Campbell 39A518/75A2050

1 7 0
2 7 2

(@]
(e}
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Figure 1-5: Location of Regulators and CSO Outfalls with Drainage Areas
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Figure 1-6: Schematic of Chester CSO System
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Figure 1-7: Western Regional Treatment Plant Schematic
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The WRTP operations procedures will address the need to maximize treatment of wet weather
flows, while not risking permit non -compliance or the loss of treatment.

All wastewater from the Muckinipates Authority, Darby Creek Joint Authority and the Radnor

Haverford Marple Authority is transported to the PWD-SWWPCP for treatment and disposl. The

Central Delaware Pump Station can direct flow to the WRTP via the Central Diversion Force Main

or to the PWD-SWWPCPDELCORA has an agreement with the City of Philadelphia for the
disposal of wastewater. Thi s agreement specifies DELCORAGs f 1l ow
SWWPCP not exceed an annual average of 50 MGD, a daily maxinm of 75 MGD (24

consecutive hours) and an instantaneous peak flow of 100 MGD (5 consecutive minutes)Flows

above these thresholds are subject to exceedance charges.

DELCORA also purchased the Rose Valley Treatment Plant in 2009t is currently no longer in
operation and the WRTP receives its flow The Rose Valley Treatment Plant was permitted at 0.13
MGD and located in Delaware County. On March 1, 2010, DELCORA purchased the Riverside
Treatment Plant in Pocopson Township, Chester Countylt is permitted at 0.045 MGD.

1.6 2YHUYLHZ Rl '"(/&25%$-V 6HUYLFH $UHDV

As mentioned previously and depicted in Figure 1-4, DELCORA serves a significant and

wi despread portion of Delaware County and has cha
and 0 We Jhe &Vestern &ervice Area discharges to the Western Regional Treatment Plant

The Eastern Service Area discharges to th®wWD-SWWPCP

In 2002, DELCORA completed the installation of a force main that connects the Eastern Service

Areads Central Delaware Pump Station (CDPS) to th
This connection allows DELCORA to send flow from the CDPS to the WRTPry weather flow

and a portion of the wet weather flow from the Central Delaware County Authority in the

Eastern Service Area now discharges to the WRTP while only those CDPS flows above 20 MGD

are to be directed to the PWDd SWWPCP

1.6.1 Eastern Service Area

The Eastern Service Area is composed of four subareas that are served by conveyance
authorities. These areas are the Radnor Haverford Marple (RHM) Authority, Darby Creek Joint
Authority (DCJA), Muckinipates Authority (MA), and Central Delaware County Authority (CDCA)
and are delineated in Figure 1-4. Each of these authorities has a legal agreement with their
member municipalities to dispose of their wastewater. In turn, DELCORA has legal agreements
with each of the authorities, except RHM, to receive and dispose of the collected wastewater.
RHM discharges to the DCJA.
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DELCORA owns and operates three | arge pump statio
Area; they are the Central Delaware County Pump Station, the Muckinipates Pump Station, and
the Darby Creek Pump Station These pump stations are designed to pump the wastewater from
DELCORAGs East er n P®ESWWPEHor treatraeat . Qriginalty hoastructed in
the 1970s, the Central Delaware Pump Station (serving CDCA) is rated for 40 MGDAs originally
designed, the Central Delaware Pump Station discharges though a 1.9mile, 36-inch-diameter
pre-stressed concrete cylinder pipe (PCCP) force main that runs northeast toward the
Muckinipates Pump Station. The next pump station is the 24-MGD Muckinipates Pump Station
(serving MA). Here the force main increases to 48 inches in diameter and continues
approximately 1.65 miles northeast to the Darby Creek Pump Station Upon reaching the 60-
MGD Darby Creek Pump Station (serving DCJA and RHM), the foeemain increases in diameter
to 66 inches and continues approximately 2.5 miles on to the PWD-SWWPCP.

As noted previously, the operation of the Central Delaware Pump Station was modified in 2002

to allow for flow from the CDPS to be discharged to the WRTP. Currently, wastewater flows up

to 20 MGD are discharged to WRTP and the wastewater flows in excess of 20 MGD are conveyed
to the PWD-SWWPCP.

1.6.2 Western Service Area

DELCORAGs Western Ser vFigue 14 rAblwastéwater lowsfomthéeh own i n
Western Service Area ar e DELCEGRAtownd anddperddeEthe ORAS s WRT
collection system in the following communities in the Western Service Area:

[ Chester City

Chester Townshig
Marcus Hook Borough
Parkside Borough
Rose Valley Borouglt
Upland Borough

= TR Th TR THh T

Trainer Borough

1 DELCORA owns only a portion of the collection system in Chester Township.
2 Rose Valley Borough collection system discharges to its own treatment plant and a portion is discharged
to the WRTP viaMiddletown Township6 s col | ecti on system.

"I'(].in Section 1 Page |1-23



DELCORA CSO LongTerm Control Plan Update

DELCORA does not own or operate the collection system in the following communities in the
Western Service Area:

[ Brookhaven Borough

[ Lower Chichester Township
[ Nether Providence Township
[ Eddystone Borough

1.7 Implementation of the Original LTCP

DELCORA has worked in a diligent manner to implement its April 1999 LTCP and the July 2008
addendum to the LTCP until the Long-Term Control Plan Update is approved DELCORA is
required to implement Phases | and Il of the existing LTCP as outlined below:

A. Phase |- Implementation of the Nine Minimum Controls
Implementation of the NMCs is currently underway and is continuing in accordance with
DELCORAGs NMC Pl an o0Del aware County Regional
(DELCORA) Western Regional Treatment Plant (WRTP) Nine (9) Minimum Controls (NMC) for

Correci on of Combined Sewer Overfl ows Juhg2822) 6 dat ed

B. Phase II- Completion of Capital Improvements Projects

DELCORAGs i mplementation of the required Capital

exceeded the original LTCP schedule, including the required Regulator Replacements and
installation of the Tide Gate Monitoring Systems. The CSOLTCP projects DELCORA has
completed since the original LTCP was approved are adisted in Table 1-5.

Itis to be noted that a fter the installation of the first CSO regulator Tide Gate Monitoring
System, DELCORA determined that the monitoring system improves system operation and
significantly reduces dry-weather overflows by notifying operators at the WRTP that flow is
passing over the diversion weir. DELCORA has since installed the monitoring system on all CSO
regulators even though it was not required until the CSO regulator was replaced. DELCORA
continues to use this system and it provides critical information to optimize operation of the
CSO regulators.
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CSsoO

Regulator
No.

Table 1-5: Completed CSOLTCP Projects

CSO Regulator
Location

CSO Receiving

Water

CSO Regulator
Type

Regulator
Replacement Status

002 Front & Booth Delaware River | Brown & Brown Replaced
003 Front & Highland Delaware River | Brown & Brown Replaced
004 Front & Hayes Delaware River | Brown & Brown Replaced
005 Front & Townsend Delaware River | Brown & Brown Replaced
007** Delaware & Delaware River | Brown & Brown
Reaney Replaced
008 2" & Tilghman Delaware River | Brown & Brown Replaced
009 2" & Lloyd Delaware River | Brown & Brown Replaced
010* 5% & Pusey Delaware River | Brown & Brown Replaced
011 2" & Parker Delaware River | Brown & Brown Replaced
012 2" & Edgmont Chester Creek | Brown & Brown Replaced
013 2" & Welsh Delaware River | Brown & Brown Replaced
014 39 & Upland Delaware River | Brown & Brown Replaced
015 4t & Melrose Ridley Creek Brown & Brown Replaced
016 8" & McDowell Ridley Creek Brown & Brown Replaced
020 Kerlin & Finland Chester Creek | Brown & Brown Replaced
021 9" & Sproul Chester Creek | Brown & Brown Replaced
022 6™ & Sproul Chester Creek | Brown & Brown Replaced
023 39 & Edgmont Chester Creek | Brown & Brown Replaced
024 39 & Dock Chester Creek | Brown & Brown Replaced
025 5% & Penn Chester Creek | Brown & Brown Replaced
026 7" & Penn Chester Creek | Brown & Brown Replaced
032 2"d & Avenue of Delaware River | Weir Structure | Removed mechanical
the States gates
033 Elkington Blvd. Ridley Creek Weir Structure Removed mechanical
and Ridley Creek gates
Notes:
* CSO Regulator 010 discharges at Outfall 009.
**  CSO Regulator 00&has been disconnected from CSS and removed from NPDES perraitd CSO Regulator
007 discharges through CSO Regulator 006 outfall pipe

"I'(Lin
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2 |IDENTIFICATION OFSENSITIVEAREAS AND
POLLUTANTS OFCONCERN

2.1 Background

Paragraph V. A.11 of DELCORAGOs Consent Decree (1l de
of Concern) requires that within six (6) months after the Date of Lodging, DELCORA shall submit

a report to the USEPA andor PADEP that identifies all Sensitive Areas and Pollutants of Concern

that are impacted by CSOs and that are within the Model Area for each of its receiving waters.

DELCORA met this submission deadline, and the Identification of Sensitive Areas and Pollutants

of Concern Report was delivered to the USEPA and PADEP on May 20, 2016 and approved on

October 13, 2016. This Section of the LTCP Update summarizes information that was presented

in that report . The full version of the approved Identification of Sensitive Areas and Pollutants of

Concern Report is included in Appendix C.

2.2 Regulatory Requirements

221 Consent Decree Requirements

For the Identification of Sensitive Areas,ParagraphV.A.11 of the Consent Decree specifically
states:

‘JRU HDFK RI LWV 5HFHLYLQJ :DWHUV '(/&25% VKDOO FRQWDFW
available data sources, and collect additional data as necessary to identify Sensitive Areas

DELCORA shall fully document all such contacts and the associated responses, and all

additional investigations carried out to identify Sensitive AreasDELCORA shall also identify

any additional areas that, while not Sensitive Areas, have been identified by DELCORA as

EHLQJ DSSURSULDWH IRU SULRULWL]DWLRQ "3ULRULW\ $UHDV|

Additionally, ")RU HDFK RI LWV 5HFHLYLQJ :DWHUV '"(/&25% VKDOO FI
outreach and appropriate studies to determine whether and to what extent primary contact

recreation is occurring in each Receiving Water, and shall fully document its outreach and
studymeWKRGV DQG LWV ILQGLQJV u

For the Identification of Pollutants of Concern, ParagraphV.A.11 of the Consent Decree
specifically states:

"JRU HDFK RI LWV 5HFHLYLQJ :DWHUV '(/&25% VKDOO UHYLHZ H
recent PADEP CWA 8§ 303(d) listings to identify POCOSven if a water body has not been
formally listed as out of compliance with its water quality standards and designated uses, if
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available data indicate such impairment exists and such impairment involves pollutants
DVVRFLDWHG ZLWK &62V '(/&25%$ VKDOO FRQVLGHU WKH UHODW

2.2.2 S5HTXLUHPHQWY RI WKH 86(3%$:V &62 &RQWURO 3ROLF\ D
Definition

The USEPAGds CSO Control Policy ( Feld8et6r9%8 ) Rdeegxipsetcetrs
per mi tt eterd €SOlcantmogplan to give the highest priority to controlling overflows to
sensitive ar eaF®éCSOEentd Rolcystaled the@ix (8))riteria for defining an

area as a 0Sensitive Aread include:
1. Designated Outstanding National Resource Waters
2. National Marine Sanctuaries
3. Waters with threatened or endangered species and their habitat
4. Waters with primary contact recreation
5. Public drinking water intakes or their designated protected areas

6. Shellfish beds

The CSO Control Policy states that if Sensitive Areas are present and impacted, the LTCP should
include provisions to:

[ Prohibit new or significantly increased overflows

[ Eliminate or relocate overflows wherever physically possible and economically achievable
[ Treat overflows where necessary

[ Where elimination or treatment is not achievable, reassess impacts each permit cycle

Sensitive Areas should be considered prior to the evaluation of CSO control alternatives This
allows a CSO community to identify and estimate costs for controls that could eliminate or
relocate CSOs from Sensitive Areas where pollutant loadings pose a high environmental or
public health risk and where control efforts should be focused.

2.2.3 Priority Areas Definition

The term OPriority Areasd6 is not specifically def
the CSO Control Policy or Guidance DocumentFor t he pur poses of this rep
Areaso6 is defined as foll ows:

"$UHDV KDYLQJ VRPH HQYLURQPHQWDO VLJQLILFDQFH EXW QR\
defined in the federal CSO Control PolicyThese priority areas may include: public access

areas (i.e., near marinas, schools, playgrounds, parks, or athletic fields); or use of shallow
VWUHDPV IRU UHFUHDWLRQDO DFWLYLW\ ZLWK VRPHWKLQJ OH
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In compliance with the Consent Decree, DELCORA conducted community outreach in order to

determine whether and to what extent primary contact recreation is occurring in each Receiving

Water.I n order to cover DELCORAOs | arge service area
most comprehensive method to actively solicit community outreach . The public survey results

are provided in Appendix M. Multiple regulatory ag encies and environmental organizations

were also contacted.

DELCORA conducted public outreach and heldfive public meetings during the development of
this plan to identify areas of special concern to the public and update on project status. The
boat ramp at Flower Street along the Chester Riverfront was identified and as discussed below,
the DELCORA recommended plan makes this area a high priority for CSO control.

2.3 Summary of Sensitive Areas and Priority Areas

As documented in the Identification of Sensitive Areas and Pollutants of Concern Report (Final)

dated May 2016, a comprehensive review of online databases, correspondence with regulatory

agencies and local environmental organizations, and a review of responses to the public survey

was conducted to identify potential Sensitive Areasand Priority Areas within the combined

sewer system portion of the collection system.Af t er st udy and evaluation of
receiving waters, the Delaware River, Chester Creeland Ridley Creek, the following conditions

allowed for each waterbody to be identified as a potential Sensitive Area, Priority Area, or

neither.

While there are numerous drinking water intakes within the Delaware Estuary, none are located

on the Del aware River downstream.Thereardnodrigkingg r o x i mi
water intakes |l ocated along Chester Creek or Ridl
area. Therefore, the Sensitive Area criteria for Drinking Water Intakes does not apply to the

Chester or Ridley Creeks.

The US Fish and Wildlife Service determined that the habitat for yearof-young Atlantic

Sturgeon downstream of CSO #002 in the Delaware River meets the Sensitive Area criteria for

Endangered or Threatened species The Atlantic Sturgeon is listed as a threatened species by the

US Fish and Wildlife Service with documented habitat in the Delaware River downstream
approximatelyone-hal f mi |l e downstream of DEI@ORB&tha most sc
habitat for year-of-young Atlantic Sturgeon is considered a Sensitive Area

However, relative to impacts from combined sewer overflows as they relate to the Atlantic
Stur geond S bkabisti theifollosavingAs neted:

[ Atlantic Sturgeons tend to travel in deep channel waters, reducing vulnerabilities to
nearshore discharges and intermittent CSO discharges.

[ The substantial water flow and depth in the Delaware River most likely minimize
pathogen exposure to Atlantic Sturgeons unlikely.
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[ Prior literature searches have not identified any specific information to suggest any
negative effects that pathogens have on the Atlantic Sturgeon.

In addition to the above, the selected CSO control plan results in the following within the vicinity
of the Atlantic Sturgeon Habitat near CSO #002, which are deemed adequate for the protection
of this Sensitive Area:

[ CSOrelated bacterial loadings are insignificant both before and after CSO controls are
implemented.

[ Greater than 90 percent modeled reduction in activations of CSOs.
[ Prohibition of new CSO outfalls.

[ Water quality standards will not be precluded from attainment for full protection of
existing and designated usesdue to insignificant CSO related bacterial loadings.

The northern reaches of Ridley Creek within DELCO
Trout Waters and Trout Stocked Streams The portion of the approved trout waters from CSO

#033 downstream to Chestnut Street is considered a Priority Area because of this special

environmental use. Partial sewer separation of the CSO-33 tributary area reduced the tributary

area by 25 percent thereby reducing CSO volumeand improving water quality of the Priority

Area receiving waters. The selected CSO control plan results in an average obne CSO activation

per typical year at CSO #33 and ismore than dequate for protection of the Priority Area.

The boat launch located between CSG #007 and #008 along the Delaware River is located
within the portion of the waterbody rated for primary contact and may be impacted by CSO
discharge. The boat launch is considered a Priority Area The selected CSO control plan provides
for a greater than a 90 percent modeled reduction in activations of CSOs #007 and #008, which
is adequate for the protection of this Priority Area.

Further details and discussion about the identified areas can be found in the Identification of
Sensitive Areas and Pollutants of Concern inAppendix C , and the public survey results in
Appendix M.

2.3.1 LTCP Addressing Sensitive and Priority Areas

DELCORA investedipproximately $100M to date in improving water quality and has selected a
CSO control plan detailed in subsequent sections of this report that will reduce CSO's beyond

the National CSO Policy requirements. In selecting the CSO control plan, DELCORA has given the
highest priority to controlling overflows to Sensitive Areas and Priority Areas.

Regarding CSO #002, which is the closest outfall to the Sensitive Area identified in this section
of the report, the following is noted relative to impacts from combined sewer overflows as they
relate to the Atlantic Sturgeon habitat:
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[ Atlantic Sturgeons tend to travel in deep channel waters, reducing vulnerabilities to
nearshore discharges and intermittent CSO discharges.

[ The substantial water flow (especially during CSO eventsand depth in the Delaware
River minimizes the bottom -dwelling sturgeon populations from contact with bacteria.

[ Prior literature searches have not identified any specific information to suggest any
negative effects that pathogens have on the Atlantic Sturgeon.

In further consideration to the above, the selected CSO control plan will offer the following
benefits to the overflows at CSO #002, which are deemed adequate for the protection of this
Sensitive Area:

[ Greater than 90 percent modeled reduction in activations of CSOs.
[ Prohibits new CSO outfalls

[ Water quality standards will not be precluded from attainment for full protection of
existing and designated usesdue to insignificant CSO related bacterial loadings.

With additional consideration with respect to Sensitive Areas identified in this section of the
report, the selected CSO control plan will offer the following benefits to the overflows at CSO
#005 due to sewer separation scheduled, which are deemed adequate for the protection of this
Sensitive Area:

[ Greater than 90 percent modeled reduction in activations of CSOs
[ No new CSO outfalls will be added.

[ Water quality standards will not be precluded from attainment for full protection of
existing and designated usesdue to insignificant CSO related bacterial loadings.

The selected CSO control plan has alsajiven high priority to Priority Areas . For instance, the
boat launch located between CSOs #007 and #008 along the Delaware River is located within
the portion of the waterbody rated for primary contact and may be impacted by CSO discharge .
As such, this boat launch is considered a Priority AreaThe selected CSO control plan provides
for a greater than 90 percent modeled reduction in activations of CSOs #007 and #008, which is
adequate for the protection of this Priority Area.

Further, the northern reaches of Ridley Creek wit
Approved Trout Waters and Trout Stocked Streams The portion of the approved trout waters

from CSO #033 downstream to Chestnut Street is considered a Priority Area because of this

special environmental use Partial sewer separation of the CSO- 33 tributary area reduced the

tributary area by 25 percent thereby reducing CSOvolume and improving water quality of the

Priority Area receiving waters. The selected CSO contol plan results in an average of 1 CSO

activation per typical year at CSO #33 and is adequate for protection of the Priority Area.
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2.4 Regulatory Requirements for the Identification of
Pollutants of Concern

24.1 Sources of Information

The primary source of information about the causes of impairment, and the Total Maximum

Daily Load status of the water bodies (if any) is the 2014 PA Integrated Water Quality

Monitoring and Assessment Report (PA Integrated R
requirement of both Section 303(d) and 305(b) of the Clean Water Act (CWA) The PA Integrated

Report lists all impaired surface waters within Pennsylvania that are not attaining designated

and existing uses even after appropriate and required pollution control technologies have been

applied. A TMDL is designed to reduce pollutant loads to impaired waters and enable these

waters to meet water quality standards.

The PAIntegrated Report uses a five-part categorization (lists) of water according to their use

attainment status. The categories represent varying levels of use attainment ranging from

Category 1, where all designated water uses are met to Category 5, where impairment by

pollutants required the development of a TMDL to correct . Each segment of the waterbody is

placed into one of these five categories.0 | mpai r ment 6 of a receiving wat
exist for a particular parameter if the parameter appears in Categories 4A and 5, as they indicate

the need for a TMDL in the receiving water body and the limiting of additional loadings for

those parameters. The Category 5 list constitutes the Section 303(d) list that the USEPA will

approve or disapprove under the CWA For the purposes of the determination of Pollutants of

Concern, Categories 4A and 5 are the relevant categories as they indicate the need for a TMDL

in the receiving water body and the limiting of additional loadings for those parameters . For

DELORA®ds drainage area, t he HUC for the Lower Del a
searching the data in the PA Integrated Report fo
bodies.

The primary source of information for the Critical Use Designation for each section of the three

receiving water bodies is 25 Pa. Code §93.9@ Drainage List The relevant Critical Use
Designations for DELCORAOs receiving water bodies
Migratory Fishes (MF), Trout Stocking (TSF), and Water Contact Sports/Recreation (WC)

The applicable water quality standards for DELCOR
the Del aware River Basin Commi ssionds Water Qual.
lists found in 25 Pa. Code §93.7 and 8938 For the Delaware River, the water quality standards

are dictated by the DRBC6s WQERs that hate pri macy
water quality standards in the PA Code apply to the non-tidal portions of the Chester Creek and

Ridley Creek, and to the Delaware Riveif there is no standard listed for a particular parameter in

t he DRBCOs WQRs.
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The DRBCds 2014 Del aware River (DRBC]20Bipeyortsttet er Qu al
extent to which waters of the Delaware River and Bay are attaining designated uses in

accordance with Delaware River Basin Commissions?d
October 1, 2008 through September 30, 2013 The 2014 Assessment involves the comparison of

key water quality parameters with the applicable DRBC water quality regulations The states of

Pennsyl vani a, New Jersey, Del aware and New Yor k c
part of their determinations as to whether sections of the Delaware River should be listed on the

state 303(d) list for a certain pollutant.

2.4.2 Delaware River Regulatory Requirements

24.2.1 2014 PA Integrated Water Quality Monitoring and Assessment Report
(303(d) list)

The 2014 PA I ntegrated Water Quality amdO2Assess me
mile segment of the Lower Delaware River in Category 4A as having an approved TMDL for

polychlorinated biphenyls (PCBs) from an unknown source related to its fish consumption use

The USEPA approved a TMDL for PCBs for Zone 2 through Zones 5 in 2003, and a second PCB

TMDL was approved for Zone 6 in 2006 The TMDLs for PCBs encompass the Delaware River

Estuary and stretch from the mouth of the Delaware River upstreamto the Trenton, NJ

/Morrisville, PA Bridge. The segment of the Delaware River having an approved TMDL for PCBs is

shown in yellow in the map in Figure 2-1, whi ch was derived from the PA
website.
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As noted in Subsection 2.5.2.1, while the Delaware River is impaired from PCBs the PCBs are not

normally associated with CSOs. Additionally, PCB impairment begins well upstream of

DELCORAOs service area and additionaéemb&€30@5 sampl i n
showed all samples below the Reporting Detection Limit (RDL). For these reasons it was
determined that PCBs are not associated with DELC
considered a Pollutant of Concern.

2.4.2.2 Designated Critical Uses and Specific Water Quality Criteria from PA
Code

The Critical Uses for the Delaware River in the a
designated as WWF (maintenance only) and MF (passage only)Additionally, the Delaware River

has a WC designation downstream of River Mile 81.8, which is located directly adjacent to the

City of Chester between CSO #009 and #011.

For WG-designated waters, 25 Pa. Code §93.7 establishes the following as the water quality
criterion for fecal coliform bacteria:

[ Fecal Coliformd A geometric mean of 200 colonies/100 mL from May 1 - September 30
based on a minimum of five samples collected during a 30-day period. For the remainder
of the year, the maximum fecal coliform level is a geometric mean of 2,000 colonies/100
mL based on a minimum of five samples collected during a 30-day period. There are no
fecal coliform bacteria criteria for the Delaware River or tributaries that are not
designated as Water Contact or Public Water Supply (PWS) waters.

For WWF and MF waters, the WWF designation is the more restrictive of the two and 25 Pa.
Code §93.7 establishes the following additional standards for WWF waters:

[ Dissolved Oxygen: Minimum above 5.0 mg/L, with the 7-day average value above 5.5
mg/L
[ Alkalinity: A minimum of 20 mg/L as CaCO3, except where natural conditions are less

[ Ammonia Nitrogen & the maximum total ammonia nitrogen concentration (in mg/L) shall
be the numerical value given by un-ionized ammonia nitrogen (NH3-N) x (log-1[pKT-pH]
+1)

[ Iron: 30-day average 1.5 mg/L as total recoverable
[ pH: From 6.0 to 9.0 inclusive

[ Temperature: A table is included within 25 Pa. Code §93.7 for maximum water
temperatures in the receiving water body at various times of the year

[ Total Residual Chlorine: Fourday average 0.011 mg/L; thour average 0.019 mg/L
2.4.2.3 Designated Zone and Water Quality Regulations from the DRBC
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Chapter 25 Pa. Code §93.9ists the DRBC regulations for Water Quality Zone 4 as exceptions to
PA Codebds specificThemRBCGO squwadtietry qocuraltietryi ar egul at i c
the standards in the PA Codefor the Delaware River.

The segment of the Del aware River directly i mpact
to as Zone 4.dheDRBCtdéfires ZpieBl @s that part of the Delaware River

extending from R.M. 78.8 to R.M. 95.0, the PennsylvanieDelaware state boundary line to the

upstream side of the Philadelphia Navy Yard, including the tidal portions of the tributaries

thereof. The extent of Zone 4 is represented inFigure 6-6. The DRBC states that the quality of

Zone 4 waters shall be maintained in a safe and satisfactory condition for the following uses:

[ Industrial water supplies after reasonable treatment
Maintenance of resident fish and other aquatic life
Passage of anadromous fish

Wildlife

Recreation - secondary contact above R.M. 81.8
Recreation (all watercontact sports) below R.M. 81.8

THh Th THh TR TH T

Navigation
The DRBCds Stream Quality Objectives for Zone 4 a
1. Dissolved Oxygen

[ 24-hour average concentration shall not be less than 3.5 mg/L.

[ During the periods from April 1 to June 15, and September 16 to December 31, the
DO shall not have a seasonal average less than 6.5 mg/L.

2. Temperature shall not exceed:

[ 5°F (2.8°C) above the average 2<hour temperature gradient displayed during the
1961-66 period, or

[ A maximum of 86°F (30.0°C), whichever is less.
3. pH between 6.5 and 8.5 inclusive, unless outside this range due to natural conditions
4. Phenols maximum 0.02 mg/l, unless exceeded due to natural conditions
5. Threshold Odor Number not to exceed 24 at 60°C
6. Synthetic Detergents. (M.B.A.S.). Maximum 30day average 1.0 mg/L
7. Radioactivity

[ Alpha emitters - maximum 3 pc/L (picocuries per liter)
[ Beta emitters - maximum 1,000 pc/L
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8. Bacteria

[ Fecal Coliform
0 Above R.M. 81.8: maximum geometric average 770 per 100 milliliters
(0] Below R.M. 81.8: maximum geometric average 200 per 100 milliliters
[ Enterococcus
0  Above R.M. 81.8: maximum geometric average 88 per 100 milliliters
o] Below R.M. 81.8: maximum geometric average 33 per 100 milliliters
9. Total Dissolved Solids not to exceed 133% of background

(NOTE: The background TDS concentration is at present undefined, according to the
DRBCds 2014 Del aware River and Bay Water

10. Turbidity unless exceeded due to natural conditions

[ Maximum 30-day average 40 units (NTU)
f Maximum 150 NTU

11. Alkalinity between 20 and 120 mg/L
12. Toxic Pollutants

[ Applicable criteria to protect the taste and odor of ingested water and fish are
presented in the DRBCOds WQRs Table 4.

[ Applicable freshwater stream quality objectives for the protection of aquatic life are
presented in the DRBCds WQRs Tabl e 5.

[ Applicable freshwater stream quality objectives for the protection of human health
are presented in the DRBC6s WQRs Tabl

es
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2424 DRBC Evaluation of Use Attainment Status

Table2-1presents a summary of Table 23 from the DRBCE
Quality Assessment for Zone 4 of the Delaware River

Table 2-1: 2014 DRBC Integrated Assessment for Zone 4 of the Delaware River

Designated Use

Aquatic Life Drinking Water Recreation Fish Consumption
4 NS N/A S NS
Notes:
N/A - Not applicable
NS- The Designated Use is not supported

S- The Designated Use is supported

Table 2-1 shows whether or not the designated use is being attained for the Delaware Riverin
Zone 4. According to the table, the designated use for Water Contact Recreation is being
attained but the designated use for Aquatic Life and Fish Consumptionis not being attain ed.
The DRBC3&s As s (ORBOMOMS t R e somposite aquatic life assessment for

\LHOGV D UHVXOW RI "1RW 6XSSR UaVioQedpltiRirdpdteanCtobotey HVV PHQ W
however, that this result is largely driven by the requirement to categorize as not meeting criteria
any assessment unior zone) ZL W K HIFHHGDQFH SOXV FRQIThPMDWRBRICOH[FHH
Assessment Report also states” 'DWD VKRZHG PXOWLSOH H[FHHGDQFHYV RI DOXF
chronic freshwater objectives for the support of aquatic life in Zone 40f 35 surface water samples
tested for aluminum in Zone 4 during the assessment period, 34 exceeded the chronic criterion and
8 exceeded the acute criterion at 21PA_ WQXVQNO0182 near Marcus HookPA.No exceedances of
DOXPLQXP ZHUH UHSRUWHG LAQ parRoDthe\RecommenBafia@s foiuFuture
Action at the end of the report, the DRBC states thatthe "H[FHHGDQFHVY RI DOXPLQXP FUL
=RQH zZDUUDQW IXUWKHU DWWHQWLRQUU

The Fish Consumptiondesignated use is not being attained. The Assessment Report states that

their assessment criterion for fish consumption is based on the presence of fish consumption

advisories from the four Basin states for the main stem of the Delaware River If a fish

consumption advisory is present, this resulted in
supporting t he Viblatien cgteriafor®dBs als supported this assessment, with

the presence of measurable concentrations of PCBs in the river that exceeded the surface water

quality standard. The 2016 Commonwealth of Pennsylvania Fish Consumption Advisories for

Zones 2, 3, and 4 of the Delaware River (Trenton, NJ/Morrisville, PA Bridge to PA/DE border) are

as shown below in Table 2-2. These advisoriesdentify PCBs as a pollutant of concern in fish

tissue.

Table 2-2: PA Fish Consumption Advisory Summary for PCBs in the Delaware River

Fish Species Meal Frequency Contaminant
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White Perch 1 meal/month PCB

Flathead Catfish 1 meal/month PCB

Channel Catfish 1 meal/month PCB

Striped Bass: over 28 inches in length 1 meal/month PCB

Carp 6 meals/year PCB

American Eel Do Not Eat PCB
2.4.3 Chester Creek Regulatory Requirements

2.4.3.1 2014 PA Integrated Water Quality Monitoring and Assessment Report
(303(d) list)

Chester Creek is listed in Category 5 of the 2014 Pennsylvania Integrated Water Quality
Monitoring and Assessment Report as not meeting its recreational use due to pathogens, and

for not meeting its aquatic life use due to siltation .0 Pat hogens o6 were | i sted in
segments totaling 0.94 miles The source for the pathogens is |ist
three stream segments are all weThérefaneptappeassam of DE
that the noted impairment of the Chester Creekduet o pat hogens is not relate
CSO discharges.

0Siltationd was | i st ed CHester Qéeltotaling 18r41 nilesyandas e g ment s
TMDL is anticipated in 2027.The source for the siltation was ider
s e w e The majority of Chester Creek is not attaining its designated use for aquatic life due to
siltation, and the vast majority of these impaire
service area and are shown in red in the map inFigure 2-2. However, one of DELC!

outfalls does discharge to the furthest downstream segment of the Chester Creek that is
impaired by siltation, which is Outfall #020 near Kerlin Street and Finland Drive

The i mpairment of Chester Creek by siltation prim
area as shown inFigure 2-1.The term o0Siltationdé is not defined |
Quality & Assessment Report, but through various sources @n be defined as:

"WKH S R@ waxev\bly @ particulate terrestrial clastic material, with a particle
size dominated by silt or clay. It refers both to the increased concentration of
suspended sediments, and to the increased accumulation (temporary or permanent)
of fine sediments on bottoms where they are undesirableSiltation is most often
caused bysoil erosionRU VHGLPHQW VSLOO
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Figure 2-2: Methodology Flowchart for POC and POPC Determination

LEGEND Parameters Considered

POC = Pollutants of Concern DRBC WQRs
DRBCWRA = Delaware River Basin Commission PA Code
Water Quality Regulations NPDES Permit
PA CODE =  Pennsylvania Code :
NPDES = National Pollutant Discharge s Guu_jance IR
Elimination System 303 (D) List
cso = Combined Sewer Overflow Detected at Plant Influent
was = Water Quality Standards

Not a POC
Exist?

Available Data
Indicates Impairment
Exists and Impairment

Involves Pollutants
Associated
with CSOs

Not a POC

>10%

reii Exceed
Not a POC a(éeseg WQs 2

Parameter is a
POPC

Continue
to Monitor

Detected
in CSO
Discharge
Sampling?

PARAMETER
IS A POC*

RECEIVING
BODY

Lower Delaware
River

Ridley Creek

IN-STREAM POC*

Fecal Coliform,
Enterococcus,
E. coli

Fecal Coliform,
Enterococcus,
E. coli

* To be further investigated through receiving
water quality, monitoring and modeling
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There is not a water quality standard for oO0siltat
closely related to the widely used water quality
with CSO discharges. For t hi stherasasuoagate fayJiltatiorbi di t y 6
to determine if it might be considered as a POC As noted in Subsection 2.5.2.1, jer available

USEPA Storage and Retrieval (STORET) data the Turbidity concentrations on the Chester Creek

were found to be below the WQS and therefore siltation was screened-out as not being a POC.

Category 4A lists a 0.8t mile segment of Chester Creek at its mouth that does not meet its
designated use for fish consumption due to PCBs from an unknown source, and for which a
TMDL for PCBs was issued in 2006This is shown in yellow in the map in Figure 2-1 and is
related to the TMDL for PCBs in the Delaware River Estuary

Designated Critical Uses and Water Quality Criteria from PA Code

The Critical Uses for the Chester Creek in the ar
in 25 Pa. Code §93.9All stretches of the Chester Creek in this area are designatecas WWF

(maintenance only) and MF (passage only) The same specific water quality criteria apply to the

WWEF and MF Ciritical Use designations for Chester Creek as apply for the Delaware River

Ridley Creek Requlatory Requirements

2014 PA Integrated Water Quality Monitoring and Assessment Report (303(d) list)

Ridley Creek is listed in Category 5 of the 2014 Pennsylvania Integrated Water Quality

Monitoring and Assessment Report as not meeting its aquatic life use due to siltation. The
0Siltationé was |listed in 2012 for five segments
2025.The source for the siltation was identified as
sewer so.

In actuality, it appears that the majority of Ridley Creek is not attaining its designated use for

aquatic life due to siltation, and the vast majority of these impaired segments are located well
upstream of DELCORA®s servi diemapinlgure2h d\l oARidey s h own
Creek within DELCORAO®s service area is sAsown as i
with Chester Creek, the Ridley Creek is listed in the 2014 PA Integrated Water Quality &

Assessment Report as impaired for Aquatic Life from siltation, with Urban Runoff/Storm Sewers

identified as the source.

However as noted for ChesterCr e e k , there is not a watoehutitqual ity
can be considered as closely related to the widel
which is associated with CSO dischargesAs noted in Subsection 2.5.2.1, r available USEPA

STORET data the Turbidity concentrations forRidley Creek were found to be below the WQS and

therefore siltation was screened-out as not being a POC.

Designated Critical Uses and Water Quality Criteria from PA Code
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The Critical Uses for the Ridley Creek in the are
in 25 Pa. Code 893.9All stretches of the Ridley Creek in this area are designatedas WWF

(maintenance only), MF (passage only), or TSH he TSF stretch only applies in the sections of the

Ridley Creek upstream of the Chestnut Street bridge crossing.

The same specific water quality criteria apply to the WWF and MF Critical Use designations for
Ridley Creek as apply to the Chester Creek and Delaware River, except for the parameters of
Dissolved Oxygen and Temperatured which are more stringent in the TSF stretch because of the
high oxygen needs of trout.

Specifically, for TSF waters 25 Pa. Code §93.7 establishes the following additional standards:

[ Dissolved Oxygend For the period February 15 to July 31 of any year, the minimum value
for dissolved oxygen must be above 5.0 mg/L, with the 7-day average value above 6.0
mg/ L. For the remainder of the year, the minimum value for dissolved oxygen must be
above 5.0 mg/L, with the 7-day average value above 5.5 mg/L.

[ Temperature d A separate table is included within 25 Pa. Code §93.7 for maximum water
temperatures in the receiving water body at various times of the year for TSF waters.

Assessment of Pollutants of Concern

A comprehensive review of existing receiving water quality data was conducted to identify the

Pollutants of Concern and this review was performed in accordance with the requirements of the
Consent Decree and the CSO Guidance ManualThis review included on-line USEPA STORET

data from the years 2010-2015, results of sampling performed during the preparation of
DELCORAGs 1999 LTCP and. additional CSO sampling

Methodology for Identification of the Parameters Considered

For the identification of the POCs, DELCORA took an inclusive approach to determine that all

relevant water quality parameters were appropriately considered and evaluated. The first step

was to develop a comprehensive |ist of the overal
further evaluated and refined to determine the list of the applicable POCs. Development of the

list of Parameters Considered was meant to cast a wide net as the first step towards identifying

any parameters that might possibly be of concern.

The initial list of the Parameters Considered was compiled from six (6) primary reference sources

from the USEPA, PADEP and the DRBThe Parameters Considered list initially consisted of

hose specific parameters | i st ed.Additional pagaméte8sE PAS s C
o consider were added from the parameters requir
rom the PA Codeds specific water quality criterdi
rom the DRBCOs Wat er Zoqeuaflthe DelawdrRecRyver,|frant the®@l4 PAf o r
ntegrated Water Quality Monitoring and Assessmen
DRBCds 2014 Del aware River and B\ppend¥a previdesQual i ty

—_ = —h ~+ ~+
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summary of the initial Parameters Considered list that was developed by compiling the
parameters listed in each of the six primary reference sources

Once the initial list of Parameters Considered was developed, additional parameters including

Metals Nutrients, and Toxics were added onto the list if they had been detected during the

historical sampling data of the influent to the WRTP, or in the existing CSO monitoring data.

One yeards worth of DELCORA®8s plant influent hist
through September 1, 2015 was collected and analyzed to identify additional Parameters

Considered.

It is important to state that that the historical sampling data noted above for the influent to the

WRTP also included industri alfivewdbsSigeifivaattinelustrigtl r om DEL
Users (SIUs)The industrial wastewater from forty-t hr ee (43) of DELCORAGs Sl U
directly to the WRTP and is discharged downstream of all CSOs into the combined sewer flow

prior to the pl ant 0s.Consdquently the hissorcahpamplimgglatafarthea t i o n
influent to the plant detected twen ty-eight (28) industrial-type chemicals from these SIUs that

are not normally associated with sanitary sewage or combined sewer overflows Since the

trucked-in industrial wastewater is discharged directly to the WRTP, it is not able to migrate

back into the combined sewer system and, therefore, this industrial wastewater cannot be

di scharged fr om an yHoweler, Bspart@iQhe Aue diligeh& @osaddress all

possible POCs, the 28 industrial chemicals that were detected in the historical samplig of the

plant influent were added onto an expanded list of Parameters Considered.

To help eliminate from the expanded list of the Parameters Considered the industrial chemicals
that were detected as a result of the SIUs discharging to the WRTP, it was determined that
additional wet weather sampling at the CSOs was required The purpose of the additional
sampling was to verify and confirm that the industrial -type chemicals not normally associated
with CSOs that were detected in the historical sampling of the plant influent were in fact actually
from the trucked -in industrial wastewater and not a part of the normal flow within the CSS that
might overflow at a CSO. The CSO sampling results were used to screen nordetected
parameters from the list of the Parameters Considered. The additional sampling results more
accurately reflect the actual characteristics of the wastewater discharged at the CSOs, than the
historical data at the plant influent since the trucked -in industrial wastewater only goes into the
plant and does not enter into the CSS. Therefore, if a parameter on the expanded Parameers
Considered list was not detected in the November and December 2015 wet weather sampling of
the CSOs, those parameters were not considered further as POCs.
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Methodology for Identification of the Pollutants of Concern List

Once the Parameters Considered list was narrowed using the November/December 2015
additional sampling results at the CSOs, the parameters remaining on the narrowed list of
Parameters Considered were further evaluated to determine if they are Pollutants of Concern, or

Parameters of Potential Concern (POPCA par amet er i s considered a o0PoO
a water body if more than 10% of the samples exceeded the applicable water quality standard.
This criterion is based on guidance provided by the USEAR, whi ch recommends a 0¢g

10% exceedance percentagedé for determining that w
use for aquatic life support. Per Section 3.7 of the May 2016 Identification of Sensitive Areas and

POC report, a parameter is consi derle%ofthe 0 Par amet e
samples exceeded the water quality standard

Water quality data for the parameters on the narrowed Parameters Considered list were
collected from the STORET data repositonfor the one-year period from September 1, 2014 to
September 1, 2015 from the water quality monitoring stations on each of the three receiving
water bodies.

The segments of the Delaware River, Chester Creek and Ridley Creek have unique water quality

standards that apply to them depending on the regulating authority, their designated uses, and

the specific location within the waterbody . The Water Quality Standards Master Table that was

developed to identify the applicable WQS is presented in Appendix B. The maximum

concentrations detected for each of the Parameters Considered were compared against the

applicable surface water quality standards to determine which parameters were exceeding their

standards. The Delaware River was evaluated in two sections; one for the Delaware River

upstream of R.M 81.8 (oupper Delawaredé) and one f
81.8 (0l ower Del awared) based on the Wateare Cont ac
River below R.M. 81.8 and the more stringent requirements associated with primary contact The

receiving stream water quality data from the USEPA STORET data warehouse was compared

against the applicable WQSto check for exceedances Both the acute and chronic conditions for

the Parameters Considered were compared to the WQS, where applicable, to determine if there

were exceedances

A flowchart was created to help illustrate the decision-making methodology used for developing
the Pollutants of Concern list. The flowchart represents the process used for answering five (5)
screening questions about the Parameters Considered in order to determine if a parameter is to
be considered a Pollutant of Concern, a Parameter of Potential Concern, or neither Figure 2-2
presents the Methodology Flowchart used for developing the list of POCs and POPCs, and the
following subsection provides additional details about the methodology used to answer the 5
screening questions.

Screening of Parameters Using the Methodology Flowchart
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The Methodology Flowchart for POC and POPC Determination inFigure 2-2 shows that the first
step is to determine if a Parameter Considered has an applicable PA State or DRBC water quality
standard. If a parameter does not have an applicable water quality standard, there is no

standard to exceed. Therefore, those parameters without a water quality standard are not
considered further as a POC or a POPCThese include many of the Parameters ConsideredOf

the 76 Parameters Considered, 25 were removed from further consideration because they do

not have an applicable water quality standard.

For the 51 Parameters Considered that do have an applicable water quality standard, the
Methodology Flowchart shows that the second screening decision is to determine if existing
water gquality data indicate impairment of the receiving water bodies exists and the impairment
involves pollutants associated with CSOs The inclusion of this determination comes directly
from the requirements of the Consent Decree.

Ol mpairmentdé of a receiving water boFkrstthes 0i ndi ca
receiving water body is considered impaired for a particular parameter if the parameter appears

in the 2014 PA Integrated Water Quality & Assessment Report (303(d) List)The PA Integrated

Report identifies surface water bodies that are not attaining their designated and existing uses

as "impaired". Secondly, for the purpose of this report, a receiving water body is also considered

impaired for a parameter if any of the available sampling data for that parameter in the water

body shows that there had been an exceedance of the applicable water quality standard Those

parameters that showed exceedances of the WQS and that may be associated with CSOs were

evaluated further to determine if they should be considered as a POC.

The 2014 PA Integrated Water Quality & Assessment Report shows the Delaware River to be

impaired for Fish Consumption by PCBs from an unknown source, and there is a PCB TMDL on

the Delaware River stretching far upstream to Trenton, NJ While the Delaware River is impaired

from PCBs, the PCBs are not normally associated with CSO&iven this reason, and the fact that

the PCB i mpairment begins wel |l OdoPEBsweresareenedds DEL COR
not being a POC. Furthermore, the additional CSO samging results from November/December

2015 show that PCBs were found to be at a lower concentration than the Reporting Detection

Limt.For this additional reason it was determined ¢t}
CSO discharges

For the Chester Creek and Ridley Creeks, the 2014 PA Integrated Water Quality & Assessment
Report shows that both of the creeks are impaired for Aquatic Life from siltation, with Urban
Runoff/Storm Sewers identified as the source The impairment of the Chester Creek and Ridley

Creek by siltation primarily occurs ufguree-gam of D
There is not a water quality standard for o0siltat
closely related to the widely used water quality

with CSO discharges Per available USEPA STORET data, the Turbidity concentrations on all of
the three receiving water bodies were found to be below the WQS and therefore siltation was
screened-out as not being a POC.
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The concentrations of those Parameters Considered that were detected within the receiving
water bodies from USEPA®s SZODRNErE cothpateditotheor t he Yea
applicable water quality standards to determine if a Parameter Considered should be viewed as
a Pollutant of Concern. If 10% or more of the total number of samples for a Parameter
Considered exceeded the WQS, then the parameter was further evaluated to see if it was
detected in the CSO discharges If 2% - 10% of the total number of samples for a Parameter
Considered exceeded the WQS, then the parameter was considered a Parameter of Potential
Concern. The concentrations of the Parameters of Potential Concern will continue to be
monitored over time, and re -evaluated should the monitoring show their concentrations to
increase over time. Per the flowchart, if 2% - 10% of the total number of samples for a
Parameter Considered do not exceed the WQS, then the parameter was not considered to be a
POC or POPC

The Methodology Flowchart shows that additional analysis is required for those parameters that
exceeded the water quality standards for the receiving water bodies in more than 10% of the
samples. For those parameters, the concentration of the parameter detected in the
November/December 2015 sampling of the CSO discharges was reviewed

I f the parameter was ONot Detected (ND)OG or was b
November/December 2015 CSO sampling results, it indicates that the parameter was not

observed i n DEL CORiis casestite patamster s aot apresidered to be a

POC In this manner, the industrial-type chemicals that had been originally detected in the

historic sampling results from the influent to the WRTP were able to be removed from further

consideration as a POC or POPC

If the parameter was detected within the November/December 2015 CSO sampling results, it
indicates that the par amet erInihesscades) thdpran@®fsASds CSO
considered as a POC, and is to be further investigated through additional receiving water quality

monitoring and modeling.
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244 Discussion of the Pollutants of Concern and Parameters of Potential
Concern

The following discussion of the individual parameters is focused only on those parameters that
were shown to be either a POC or a POPC

2441 Fecal Coliform Bacteria

Fecal coliform bacteria are the most common microbiological contaminants of natural waters
and are used to indicate contamination by human pathogens . Fecal coliform live in the digestive
tracks of warm-blooded animals, including humans, and are excreted in the feces The DRBC
collects fecal coliform bacteria data at Stations 332049 and 892062 on the Delaware River
Additionally, DELCORA sampled the Chester and Ridley Creeks in 2010 for fecal coliform
concentrations.

There are no PA Code, Chapter 93 fecal coliform bacteria water quality standards for streams

designated WWF, MF or TSF with no other qualifiersHo we v e r the DRBCOs Del awa
4 has a Stream Quality Objective for fecal coliform of no more than 770 CFU/100 mL for the

section upstream of R.M. 81.8, which includes the tidal portions of the Chester and Ridley

Creeks, and 200 CFU/100 mL for thesection of the river downstream of R.M. 81.8.

Of the six samples taken by DELCORA in 2010 on Ridley Creek, four show exceedances of the
Stream Quality Objective for fecal coliform. These values indicate that Ridley Creek was not
meeting the DRBC Stream Quality Objective. Of the six samples taken by DELCORA on Chester
Creek, four show exceedances of the Stream Quality Objective for fecal coliform. These values
indicate that Chester Creek was also not meeting the DRBC WQS at that time. More sampling
was recommended to further confirm these results. The available data indicates that there were
no exceedances observed of fecal coliform in the Delaware River.

Given the exceedances of fecal coliform WQS at both the Ridley and Chester Creeks, fecal
coliform should be considered as a POC for the two creeks However, although the existing data
for the Delaware River has demonstrated that there were no exceedances observed of fecal
coliform, since fecal coliform is a primary pollutant typically associated with CSO discharges it
has been decided to also includeit as a POC for the Delaware River in the interest of minimizing
potential impacts to human health and the e nvironment.

[ For the lower Delaware River (Downstream of R.M. 81.8)

0] Fecal Coliform considered to be a Pollutant of Concern.
[ For the upper Delaware River (Upstream of R.M. 81.8)

o] Fecal Coliform considered to be a Pollutant of Concern.
[ For the Chester Creek

o] Fecal Coliform considered to be a Pollutant of Concern.
[ For the Ridley Creek
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o Fecal Coliform considered to be a Pollutant of Concern.

2442 Enterococcus Bacteria

Enterococcuss a second bacteria genus that also resides in the digestive system of humans and
animals, and that is used to indicate the presence of human pathogens. They have been long
recognized as important human pathogens and are becoming increasingly so.

Unlike fecal coliform, the DRBC does not collectEnterococcusacteria data at Stations 332049
and 892062 on the Delaware River, and DELCORA did not collect samples fdEnterococcus
bacteria in 2010 as it did for fecal coliform. Enterococcusare used as an indicator bacteria for
marine waters.

As with fecal coliform, there is no PA Code, Chapter 93 water quality standards forEnterococcus

bacteria for streams designated WWF, MF or TSF with no other qualifiersHowever , t he DRBC
Delaware River Zone 4 has a WQS foEnterococcusacteria of no more than 88 CFU/100 mL for

the section upstream of R.M. 81.8, which includes tidal portions of the Chester and Ridley

Creeks, and 33 CFU/100 mL for the section of the river downstream of R.M. 81.8.

Very little existing data was available for Enterococcushacteria concentrations in the Delaware

Ri ver , Chester Creek and Ridley Credlkweven t he ar ea
Enterococcusacteria and fecal coliform bacteria are similar to each other, they are both

produced in the human digestive tract, and are both considered to be parameters typically

associated with CSOsFor this reason it was decided to also include Enterococcushacteria as a

POC at the same locations identified for fecal coliform bacteria, which includes all three of

DELCORAGs receiving water bodies.

[ For the lower Delaware River (Downstream of R.M. 81.8)

o] Enterococcusonsidered to be a Pollutant of Concern.
[ For the upper Delaware River (Upstream of R.M. 81.8)

o] Enterococcusonsidered to be a Pollutant of Concern.
[ For the Chester Creek

o] Enterococcusonsidered to be a Pollutant of Concern.
[ For the Ridley Creek

0] Enterococcusonsidered to be a Pollutant of Concern.

2443 Escherichia Coli Bacteria

Escherichia coli{also known asE. col) is a facultative anaerobic, rodshaped bacterium of the
genus Escherichia that is commonly found in the lower intestine of warm-blooded organisms. E.
coli is expelled into the environment within fecal matter. Fecal material can enter the
environment from many sources including wastewater treatment plants, CSO discharges,
livestock or poultry manure, sanitary landfills, septic systems, sewage sludge, pets ad wildlife.
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E. coliwas not listed as an initial Parameter Considered because it is not listed in the applicable
reference sources from the PA Code or DRBCHowever, in consultation with the PADEP it is
understood that Enterococcudacteria could be replaced with E. coliin future regulations (on the
anticipation that national standards for E. coliwill be adopted in Pennsylvania) and therefore E.
coli is included as a POC for all the receiving water bodies.

[ For the lower Delaware River (Downstream of R.M. 81.8)
o] E. coliconsidered to be a Pollutant of Concern.
[ For the upper Delaware River (Upstream of R.M. 81.8)
o] E. coliconsidered to be a Pollutant of Concern.
[ For the Chester Creek
o] E. coliconsidered to be a Pollutant of Concern.
[ For the Ridley Creek
0] E. coliconsidered to be a Pollutant of Concern.

2.4.4.4 Metals

None of the CSO receiving waters are listed as being impaired for metals Because 43 of 45
significant industrial wusers of the DELCORA syste
CSO discharges will have significantly lower industrial contributions of metals and other

pollutants than other CSO communities. Moreover, these CSO discharges only occur during wet

weather events when significant instream dilution is available. Therefore, the appropriate control

measuresto address metals from D E L C O R8@@discharges are the continued implementation

of and compliance with the Nine Minimum Ctontrol s

The NPDES permit requires DELCORA to submit an annual report each year to the PADEP, with
appropriate documentation demonstrating the continued impl ementation of and compliance
with the NMC s required on a system wide basis.

For the removal of metals, the most applicable Nine Minimum Controls include the maximum
use of the collection system for storage, the review and modification of pretreatment
requirements to ensure that CSO impacts are minimized, maximization of flow to the POTW for
treatment and pollution prevention programs (such as street sweeping) to reduce these
contaminants in the CSOs.

For these reasons, I i ke al mo s metaswae noy corsiddned r CSO co
POCs.

2445 Identified Pollutants of Concern

In the effort to identify Pollutants of Concerns related to its CSO discharges, DELCORA has
reviewed the 2014 PA Integrated Water Quality Monitoring and Assessment Report (303(d) List),
the historic sampling data for the influent to the Western Regional Tre at ment Pl ant, t he
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STORET Data repository, historic water quality sampling data from the Chester and Ridley
Creeks, and additional sampling results from the CSOs from November and December of 2015.

Three (3) POCs were determined as identified in  Table 2-3. These include Fecal Coliform
bacteria, Enterococcus bacteria and E. coli bacteria . These three POCs are parameters
typically associated with CSO dischargesThe concentrations of these identified POCs in the
Delaware River, Chester Creek and Ridley Creekere investigated through receiving water
quality monitoring and modeling.

No Parameters of Potential Concern were identified.

Table 2-3: List of Pollutants of Concern (POC)

Lower Delaware

\[o} Upper Delaware River River Chester Creek Ridley Creek

Pollutants of Concern (>10% of observed samples exceed WQS)
1 | Fecal Coliform® 100% [Fecal 100%| Fecal 100% | Fecal 100%
Coliform® Coliform@-®) Coliform@:®)
2 Enterococcus 100% |Enterococcus |100%| Enterococcus 100% | Enterococcus 100%
(b),(c) (b).(c) (b).(c) (b),(c)
3 E. colf© 100% |[E. colf© 100%| E. coli® 100% | E. coll® 100%
@  Based on historical sampling conducted in 2010 upstream and downstream of CSO outfalls only on Chester and
Ridley Creeks

®  Fecal Coliform and Enterococcus are listed as POCs due to both being parameters typically associated with CSOs.

©  DRBC regulations are available for Enterococcus and it is typically associated with CSOs and therefore it is included
as a POC However, in consultation with PADEP Enterococcus could be replaced with E. coli bacteria in the future
(based on the anticipation that national standards on E. coli will e adopted in Pennsylvania) and therefore E.coli is
also included as a POC.
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3 TYPICALHYDROLOGICPERIOD

3.1 Introduction

3.1.1 "(/1&25%$-V &RQVHQW '"HFUHH

According to the Consent Decree between the USEPA, PADEP, and DELCORA, within ninety (90)

days after the lodging date of August 17, 2015, DELCORA shall submit tahe Plaintiffs a report

or technical memorandum descri bing -t&rfBlobc@l@ehhfalb s st at
patterns and the identification of an appropriate typical period for LTCP U development

purposes. To satisfy this Consent Decree requirement, DELCORA submitted thelydrologic and

Hydraulic Model Update and Calibration Plan (Appendi x D) in October 2015 and the Typical

Hydrologic Period Report (Appendix E ) on November 15, 2015, which was updated and re

submitted on April 22, 2016, and approved by PADEP and USEPA on May 23, 2018 he

remainder of this Section is based on the approved Typical Hydrologic Period Report.

The statistical evaluation in the Typical Hydrologic Period Report utilizes local long-term rainfall
record from the Philadelphia International Airport. It considers various appropriate rain year
characteristics, including distributions of event rainfall totals, event durations, and peak and
average rainfall intensities.

3.1.2 Typical Year for CSO LTCPU Development

Precipitation generates urban storm water, combined sewer overflows, and increased wet
weather flows to the wastewater treatment plant. These will contribute bacteria and pollutants

to the Delaware River and its tributaries. The effect of these contributors on the Delaware River
mainly depends on the magnitude and duratio n of rainfall events and on the prevailing ambient
river conditions controlling dilution and transport of the pollutants. This variability and

complexity poses a significant challenge for assessing the performance of wet weather and CSO
control alternatives.

In accordance with the USEPA CSO Control Policy, the CSO control alternatives should be

assessed owideogspweaneml average basisdéd. This is ac
simulation using a typical hydrologic period for the combined sewer system and rec eiving water

guality modeling applications. The CSO Policy supports continuous simulation modeling, i.e.,

using long-term rainfall records rather than records for individual storms. Long-term continuous

rainfall records enable simulations to be based on asequence of storms so that the additive

effect of storms occurring close together can be examined. They also enable storms with a range

of characteristics to be included.

In this study, athree-year period was evaluated to balance between manageable model
simulation time and representation of various rainfall/river conditions. The representative three -
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year period was intended to contain a relatively wet year, a dry year and an average year. Hourly
rainfall data from the Philadelphia International Airport was obtained from the National Oceanic
and Atmospheric Administration from 1900 through 2013. This provided sufficient data to
evaluate climate change impact in the area. In the past 114 years, annual rainfall ranged from
29.3 to 64.33 inches, with the wettest year in 2011. The 16year rolling average rainfall indicates
that precipitation in the area runs through various dry and wet cycles, however with more
extreme conditions (both dry and wet) in recent years.

Considering the climate change impact, it was determined that the Typical Hydrologic Period for
the LTCPU be selected based on statistical analysis of rainfall recordBom the most recent 30
years (i.e., 19842013).

3.1.3 Methodology of Typical Year Selection

The Typical Hydrologic Period is selected to provide representative and unbiased
approximations of expected future conditions in terms of both averages and historical variability.
Representativeness is assessed using objective criteria for each of the ambient factors (i.e., river
flow and rainfall). As indicated in the previous subsection, the selection of the Typical Hydrologic
Period was based on the historical records in the past 30 years from 1984 through 2013.

The following datasets were used for the analysis of the typical hydrologic period:

[ Hourly precipitation data for the National Climate Data Center gauge at Philadelphia
International Airport for 1984 - 2013.

[ Daily Delaware River stream flow data from the U.S. Geological Survey gauge at Trenton,
NJ (USGS 01463500) for 1984 2013. This is the closest USGS gauge with daily river flow
available.

Key hydrologic parameters used in the evaluation were given a weighting factor to describe the
individual importance on the normality of the analyzed time period. The parameters that are
given the highest impact weighting included the following:

[ The total annual rainfall depth, which drives the total runoff volume.
[ The maximum peak intensity, which usually defines the biggest overflow event.

[ The median Delaware River flow(the impact of sewer overflows on the water quality of
the receiving water is dependent on the magnitude of the flows in river, and in the
project area, intense local rainfall events are typically independent from watershed-wide
high flow events).
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3.2 Typical Year Selection for DELCORA

3.2.1 Annual Rainfall and River Flow Analysis

All rainfall events within the 30-year data period (1984 - 2013) were analyzed and evaluated for
duration, inter-event duration, total rainfall amount, as well as maximum and average rainfall
intensities. A total of 1,934 rainfall events were counted for the period of 1984 - 2013. Once
annual rainfall and river flow statistics were determined for the 30-year period, three-year

rainfall and river flow characteristics were developed based on an annual average of the three
consecutive years. The goal of usinga three-year analysis period was to find a period that had a
relatively dry year, a relatively wet year, and a relatively average year. That way, any evaluations
done using the typical hydrologic period have a more diverse spectrum of wet weather events
and dry weather periods.

3.2.2 Ranking Analysis

From the weighting parameters listed in Subsection 3.1.3 , a deviation score was developed for
each individual period. The 3-year periods were then ranked based on the deviation score. The
lower the deviation score (Figure 3-1 Y-axis), the higher the rank for the hydrologic period (i.e.,
the closer it is to the average condition). Figure 3-1 shows the ranking results of the 28
hydrologic periods, with a ranking of 1 being the highest and a ranking of 28 being the lowest
ranked hydrologic period. Hydrologic period 1994 -1996 is ranked No.1 because it has the lowest
deviation score of 0.047.

Figure 3-1: Ranking Score of 3 -year Period s, 1984-2013
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3.2.3 Selected Hydrologic Period

The 3-year period 1994-1996 (Rank 1) was selected as th@ypical Hydrologic Period for the CSO
LTCPU. This period contains a wide range of storms and antecedent conditions. The hydrologic

period of 1994-1996 was also evaluated for longer historical rainfall records up to 100 years. It is
ranked No. 1 for the 50-year records and No. 2 for the 100-year records.
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4 SEWERSYSTEMHYDROLOGIC ANDHYDRAULIC
M ODEL UPDATE AND CALIBRATION

4.1 Introduction

The Sewer System Hydrologic and Hydraulic (H&H) Model Report was submitted to USEPA and
PADEP on June 30, 2017,rad was approved on April 17, 2018, after DELCORA responded to
comments received on January 2, 2018The approved report is included in Appendix F.ltis to
be noted that the H&H model was updated and recalibrated after the June 2017 submission as a
result of receiving additional monitoring data, pump station operation data, and sewe r system
characteristics data.The H&H Model Calibration and Validation Results (updated July 2018) are
provided in Appendix T . The H&H Model Calibration and Validation Results (updated June
2020) are provided in Appendix U .

4.1.1 Regulatory Requirements

Consent Decree Requirements

DELCORAGs original Hydrol ogic and Hydraulaodfc
Paragraph V.A.14 of the Consent Decree (Hydrologic and Hydraulic Model (H&H model) Update
and Calibration Plan). Consent DecreeParagraphsV.A.14.af detail the specific requirements for
the update and calibration of the H&H Model , which arelisted in Table 4-1.

Table 4-1: Summary of Consent Decree Section V.A.14

Consent Decree Requirement

8V.A.l4.a

‘a. Not later than sixty (60) Days after the Date of Lodging of this Consent Decree, DELCORA shall subm
detailed plan to update, calibrate, and validate the H&H Model to Plaintiffs for review and approval
pursuant to Section VI (Review and Approval of mittals). The plan shall address:

(i) Model Update Methodology.

(i) Hydrologic and Hydraulic Model Refinement.

(iii) Flow Data Assessment, and additional Rainfall and Flow Monitoring to be Carried Out.
(iv) Dry Weather Flow Calibration, including quantitative and qualitative calibration criteria.
(v) Wet Weather Flow Calibration, including quantitative and qualitative calibration criteria.
(vi) Model Validation; and

(vii) Schedule for model development and implementation, including integration into LTCP development
FRQVLVWHQW ZLWK RWKHU GDWHV UHTXLUHG SXUVXDQW WR WK
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Consent Decree Requirement

8V.A.14.b

The updated H&H Model shall specifically include hydrologic representation of all areas tributary to the
entire Collection System, as well as all areas tributary to all municipal wastewater collection and
transmission systems that are, as of the date theTCP is submitted, hydraulically connected to, or that
directly or indirectly influence flow to, the CSOs and/or the WRTP, regardless of who owns or operates the
VIVWHP V.  LQFOXGLQJ EXW QRW OLPLWHG WR WKH HQWUHBW :H
depicted on Figure 12 of the Long-Term Control Plan submitted by DELCORA in April 2012, and attached
DV $SSHQGL[ $ KHUHWR FROOHFWLYHO\ WKH "ORGHO $UHDp p

8V.A.l4.c

The H&H Model shall accurately represent the response of the Model Area to wet weather events,
LQFOXGLQJ WKH IORZV WKDW UHVXOW IURP ZHW ZHDWKHU HYH(
accomplish this, the model shall explicitly include all inerceptors, diversion structures, CSOs, pump station
and major trunk sewers within the Collection System, as well as such pipes and appurtenances within the
areas outside the Collection System that are needed to ensure adequate H&H Model accuracy. The &
Model shall also include all sewers required for model continuity and/or that hydraulically impact or are
downstream of known chronic unpermitted releases. DELCORA shall investigate and collect current syste
attribute information as necessary to update WKH + + ORGHO

§V.A.14.d

‘Rainfall and flow monitoring shall be carried out in accordance with current good industry practice for a
period of at least twelve (12) months, in accordance with the schedule included in the approved plan.
Rainfall data shall be obtained at a minimum effective density of 1 gauge/virtual radarbased gauge per
square kilometer, for the entire Model Area. Flow monitoring shall be carried out using sufficient monitors
to allow the accurate characterization of dry and wet weather flows from the entire Model Aga, and the
response of each CSO to wet weather flows.

8V.A.l4.e

For all rainfall and flow monitoring carried out in support of efforts to update and calibrate the H&H
Model, DELCORA shall prepare and submit to Plaintiffs for review and comment in accordance with the
requirements of Section VI (Review and Approval of $mittals) quarterly technical memoranda
documenting the results and quality of the rainfall and flow monitoring data.

8V.A.14.f

‘Within 30 Days after the H&H Model is revised, calibrated, and validated in accordance with the scheduld

set forth in the plan, DELCORA shall submit a Sewer System H&H Model Report to Plaintiffs for review ar

approval in accordance with the requirements 6 Section VI (Review and Approval of Submittals). The

Sewer System H&H Model Report shall specifically address each item set forth in Subparagraphs 14(a)(i)
YLL KHUHRI p
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42 '(/&25%-V )DFLOLWLHVY DQG 6HUYLFH $UHDYV

A detailed overview of DELCORAOSs F aSubséciionsil.8 s and i
and 1.4 of this report, respectively.

4.3 Rainfall and Flow Monitoring

As per the Consent Decree, DELCORA was required to perform a Rainfall and Flow Monitoring
program for at least 12 months and submit quarterly reports to document the findings of the
program. This program started on March 18, 2016, and was completed on April 4, 2017. The
rainfall and flow monitoring data were collected on a monthly basis . The network of rainfall and
flow monitoring instrumentation, outline the monitoring program, and description of data
collection and analysis of rainfall and flow monitoring data for use in the H&H Model calibration
and validation is discussed in detail in Appendix F , with updated model calibration and
validation results from July 2018 and June 2020in Appendix T and Appendix U, respectively.
The Rainfall and Flow Monitoring Reports can be found in Appendix G. The subcatchment
names and the total areas associated with each metershed used in the H&H modelare
presented in Table 4-2.

Table 4-2: Metersheds in the H&H Model

Metershed ID ‘ Subcatchment ID ‘ Metershed Area (ac)

02A

In-02 02B 112.80
SC1
03B

In-03 03C 94.09
03D
05C

In-05 05D 161.24

CH_TWP_2

08A

In-08 08B 236.03
08C

In-09 09A 27.02

In-10 10A 59.93

In-11 11A 43.54
13A 50.43
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Metershed ID ‘ Subcatchment ID

In-13

13C

‘ Metershed Area (ac)

In-14

14A

14B

52.99

14C

In-16

16A

2.18

In-16,In-17

16/17A

16/17B

77.38

In-17

17A

11.83

In-18

18A

18B

29.71

In-19-1

18C

CH_CTY_08

19B

305.07

19D

PA_BORO_1

In-19-2

19E

19G

141.09

UPL_BORO_10

In-25

25A

11.84

In-26

26A

26B

37.1

INT-2nd St

24A

6.24

INT-DRI

04A

04B

07A

57.01

07B

INT-Ridley 2

15A

31A

15.02

RC1

INT-Ridley 3

21A

22A

51.8

23A

"I'(Lin
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Metershed ID ‘ Subcatchment ID ‘ Metershed Area (ac)
12A
DR1A
INT-West End DR1C 25.69
CH_CTY_10
MH-26 CH_CTY_O07 44.31
MH-28 (Sep-4) CH_CTY_04 135.72
MH-30 CA_CTY._06 1035.73
NP_TWP_2
PA BORO 2
33A
BR_TWP_6
MH-32 CACTY_05 794.55
BR_TWP_3
BR_TWP_4
BR_TWP_5
BR_TWP_6
Chester PS (PS CH_CTY_02 51975
1) CH_CTY_03
Ed%ii’; PS EDD_BORO_1 666.23
Marcus Hook LC_TWP_1 140176
PS (PS11) MH_BORO_1
Naamans BE_TWP_1
Creek PS (PS 6527.64
15) UC_TWP_1
EDG_TWP_2
MI_TWP_1
Chester Ridley NP_TWP_3
Creek PS (PS UPR_TWP_2 14072.95
247) AS TWP_1
BR_TWP_7
CH_BORO 1
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Metershed ID ‘ Subcatchment ID

CH_TWP_4

‘ Metershed Area (ac)

UC_TWP_3

TR_BORO_1

Existing PS1
(PS3)

DR1B

1021.16

CH_CTY 01

EDG_TWP_1

MA_TWP_1

Central
Delaware PS
Total
and
Central
Delaware PS to
WRTP

(PS7)

MO_BORO_1

NE_TWP_1

NP_TWP_1

PR_BORO_1

RI_TWP_1

18828.95

RP_BORO_1

RU_BORO_1

SP_TWP_1

SW_BORO _1

UPR_TWP_1

Sep-1

CH_TWP_3

UC_TWP_2

295.75

Sep-2

CH_CTY_09

CH_TWP_1

72.74

0SE

Sep-3

BR_TWP_1

CH_CTY_13

PA_BORO_3

UPL_BORO_1A

UPL_BORO_1B

UPL_BORO_1C

501.74

UPL_BORO_1D

UPL_BORO_1E

UPL_BORO_1F

UPL_BORO_1G

UPL_BORO_1H

"I'(Lin
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Metershed ID ‘ Subcatchment ID ‘ Metershed Area (ac)

UPL_BORO_1I
UPL_BORO_1J
UPL_BORO_1K
UPL_BORO_1L
UPL_BORO_1M
BR_TWP 2
BR_TWP_3A
UPL_BORO_1N
20A
CCE1
ccwi
Side-1 Cccw2
PS1
PS3
CH_CTY_ 11
ccws3
BS3
BS2

86.72

19.62

Side-2

Page |4-7
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431 Wet Weather Event Selection for Model Calibration and Validation Flow
Analysis

Based on the rainfall and flow monitoring data analysis, the rainfall events shown in Table 4-3
were selected for model calibration and validation. The events were selected to cover variations
in terms of rainfall depth, intensity, duration and antecedent conditions. Event E4 was added a
more monitoring data was received.

Table 4-3: Calibration and Validation Rainfall Events

Event ‘ Start | End
El 5/29/16 19:00 5/30/16 5:00
E2 9/28/16 12:00 9/30/16 10:00
E3 11/29/16 7:00 11/29/16 20:00
E4 3/30/17 21:00 4/1/17 3:00
E5 5/21/16 11:00 5/22/16 21:00
E6 7/28/16 15:00 7/29/16 9:00

4.4 Model Update

The original DELCORA H&H model was developed and calibrated for the 1999 LTCP he model
was updated and expanded over the years to account for changes in the CSO system, but it was
not re-calibrated during the development of the 2012 LTCPU (Weston, 2012) The project team
reviewed the 2012 version of the H&H model in order to:

[ Assess adequacy of the original model for use in DELCORA's LTCPU,

[ Identify gaps with the original model in meeting the requirements in the Consent
Decree,

[ Identify updates required to reflect current hydrologic and hydraulic conditions of
DELCORA®G6Gs collection system, and

[ Determine refinements needed for the model update.

Results from the review of the 2012 H&H Model are presented in the Appendix D. (Greeley and
Hansen, 2015)

44.1 Model Update Methodology

The purpose of this part of the Report is to describe the model update methodology and
summarize the revisions incorporated into the updated H&H model.
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Hydrologic Representation

Instead of including only the combined area for the subcatchments as in the 2012 H&H model,

the updated model has added subcatchments for both the combined and separated service

areasAl |l the areas that contribute dry weather fl ow
CSOs and/or the WRTP were included in theupdated Model Area. Wet weather flows generated

from surface runoff in the combined area and Rainfall dependent inflow and infiltration (RDII)

parametersin the separated areas were simulated in the updated model.

Hydraulic Representation

The 2012 H&H model included only the combined sewer systemar ea of DELCORAGs <col
system, which is located within the boundaries of the City of Chester. The CSS area is shown in

Figure 1-4. The combined CSS area according to the2012 H&H model is shown in Figure 4-1.

Per the requirements of the Consent Decree, the H&H model was updated to include the entire

Model Area. Pipe networks in the updated model were extended to the updated service areas

for both the combined and separated areas. All hydraulic structures that control flows in the

collection system, including pump stations, siphons, regulator orifices and weirs, and their

operating rules, were simulated in the updated model.

4.4.2 Model Refinement

A number of hydraulic modeling software packages are available, including EPA SWMM,
InNfoSWMM, InfoWorks, Mike Urban and PCSWMM. For this H&H Model update, EPA SWMM,
Version 5.1, and Innovyze InfoSWMM Version 14.6 were selected as the modeling softwareEPA
SWMM is a fully dynamic model and has been used extensively throughout the United States
and abroad to assess CSO, flooding and water quality issueslt can be applied to simulate single
events or long periods of time in a continuous mode . INfoSWMM uses the current EPA SWMM
engine as its computational solution and is fully integrated with ArcGIS, which provides greater
flexibility of importing the model network from the existing GIS database and preparing initial
model inputs from existing datasheets. InfoSWMM was used during the model development
and the calibration phase.

The model update is based on information obtained from a variety of sources including

DELCORAGs input, GI S, r e ¢ Otmeddoadimeatsvpemamisgteand f i el d s
standard/actual operating procedures for CSO regulators, pump stations and the WRTP were

also used to set up real time controls in the model. The model network consists of all major

interceptors and force mains and extends to all active overflow points. The datum used for the

model is NGVD 29.
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Figure 4-1: CSS Area Delineation in the 2012 H&H Model
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4421 Delineation of Model Area and Combined Area

DELCORAOGOs | atest GI'S database, survey and record
CSS delineation to verify the metershed boundaries. The total acreage of the model area is

approximately 50,000 acres and the updated combined sewer area is approxinately 1,486 acres

as of June 2020.

Metersheds were delineated for the purpose of dry weather flow allocation and model
calibration. A metershed means the geographical area served by a system of sanitary drains,
storm drains, private interceptor, main sewers, and public sewers that drain toa common
monitoring point (flow meter location). Metershed delineation was performed based on the
location of flow meter, sewer connectivity, and city contours. The listing of metersheds, their
acreage and their associated subcatchments is presentedTable 4-2.

Sewersheds (or Osubcatchmentsédé) are delineated ba
characteristics, and flow monitor locations. Each sewershed has a dry weather and a wet weather

flow input to the model network. The model network comprises 141 sewersheds

(subcatchments), which includes 55 combined and 86 separated subcatchments.

Delineation of Model Area

The updated H&H model is used to evaluate the Model Area which is comprised of those areas

hydraulically connected to the WRTP. As shown inFigure 1-4, the conveyance system is divided

into the Western Service Area and the Eastern Service Area. The Western Service Area discharges

to DELCORAGs WRTP and is therefore included in th
served by three pumps stations: the Central Delaware Pump Station, the Muckinipates Pump

Station and the Darby Creek Pump Station. Wastewater flows up to 20 MGD (which includes

both dry and wet weather flows) from the Central Delaware Pump Station can be pumped to

(and thus is hydraulicaly connected to) DELCORAds WRTP. Therefo
to the Central Delaware Pump Station are considered part of the Model Area. Sewage from the

Muckinipates Pump Station and the Darby Creek Pump Station flows directly to the PWD-

SWWPCP ratler than to the WRTP. Therefore, municipalities connected to these two pump

stations are not hydraulically connected to the WRTP and do not directly or indirectly influence

CSOs or flow to the WRTP, and, therefore, are not considered part of the Model AreaThe

updated delineation of the Model Area is presented in Figure 4-2.

Eastern Service Area

Within the Eastern Service Area, only the municipalities in the Central Delaware County Authority
contribute flows to the WRTP and therefore, only these municipalities are included in the Model
Area. All calculations in the Baseline model include flows ony from the current service area. All
calculations based off the Selected Alternative modeling include the future service area for
DELCORA including the Eastern Service Area. These municipalities include Marple Township,
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Morton Borough, Nether Providence Township, Newtown Township, Prospect Park Borough,
Ridley Park Borough, Rutledge Borough, Springfield Township, Swarthmore Borough, Ridley
Township, and Upper Providence Township. In October 2012, DELCORA signed an agreemge
with Edgmont Township to provide sewer service to the eastern portion of the Township. The
sanitary sewage of Edgmont Township is now collected and transported using the Crum Creek
Sewer District System through the CDCA collection and conveyance facilies to the DELCORA
System for treatment at the WRTP and ultimate disposal and discharge.

Western Service Area

DELCORAGs Western Sedigwe 4el¢ comtribiges all ofsthflowta thei WRTP
and is therefore considered part of the Model Area. DELCORA owns and operates the collection
system in the following communities in the Western Service Area.

[ Chester City f Rose Valley Borough
f Chester Township (parts of®) [ Upland Borough
[ Marcus Hook Borough [ Trainer Borough

[ Parkside Borough

DELCORA does not own or operate the collection system in the following communities in the
Western Service Area, however, these communities will be included as part of the service areas
in the updated H&H model because they contribute flows to the WRTP.

[ Brookhaven Borough [ Chester Heights Borough
[ Lower Chichester Township [ Bethel Township

[ Aston Tonwship [ Upper Providence Township
[ Middetown Township f Nether Providence Township’
[ Eddystone Borough f Edgmont Township®

f

Upper Chichester Township

3 DELCORA owns only a portion of Chester 4 Rose Valley Borough collection system used to
Townshipf6s coll ecti on sy s tdiscirarge fo itstownarkatmerit plamtw This
comes to the WRTP as some goes through the portion now discharges to the CRC PS service
CRC PS service area. area.

5 Parts of these communities are in the Eastern
Service Area.
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Figure 4-2: Model Area Delineation

Model Area Summary
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In summary, the Model Area includes the municipalities in the Western Service Area plus those
municipalities in the Eastern Service Area that are connected to the Central Delaware Pump
Station, asshown in Table 4-4. The entire Model Area is illustrated in Figure 1-4 and Figure
4-2.

Table 4-4: Model Area

Municipality ‘ Service Area

Aston Township

Western (CRCSA)

Bethel Township*

Western (SDCA)

Brookhaven Borough* Western
Chester City Western
Chester Township Western (CRCSA)
Eddystone Borough Western

Edgmont Township*

Eastern (CDCA)

Lower Chichester Township

Western (SDCA)

Marcus Hook Borough

Western (MHSA)

Marple Township*

Eastern (CDCA)

Middletown Township

Western (CRCSA)

Morton Borough

Eastern (CDCA)

Nether Providence Township

Eastern (CDCA) and Western

Newtown Township*

Eastern (CDCA)

Parkside Borough

Western

Prospect Park Borough

Eastern (CDCA)

Ridley Park Borough

Eastern (CDCA)

Ridley Township*

Eastern (CDCA)

Rose Valley Borough

Western (CRCSA)

Rutledge Borough

Eastern

Springfield Township*

Eastern (CDCA)

Swarthmore Borough

Eastern (CDCA)

Trainer Borough

Western

Upland Borough

Western

Upper Chichester Township

Western (SDCA)

Upper Providence Township*

Eastern (CDCA) and Western

*Indicates that only a portion of the municipality contributes flow to WRTP
CDCA: Central Delaware County Authority
CRCSA: Chester Ridley Creek Service Area

MHSA: Marcus Hook Service Area

SDCA:  Southern Delaware County Authority
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Delineation of the Combined Sewer System Area

The entire combined sewer systemar ea of DELCORAGs coll ection syste
Chester and consists of a drainage area of approximately 1,48 acres It comprises

approximately half of .Che®octoe ofth€ddSE gréassstowenrinvi ced ar e
Figure 1-4. An enlarged view of the CSS area according to the 2012 H&H model is shown in

Figure 4-1.

The CSS area delineation was updated with separation projects completed in recent years. The
latest GIS database, survey, and record drawings were used to perform the desktop combined
sewer area check. Some areas have separated systems with trunk sewersahsubsequently
connect to the CSS. For this situation, these particular separate sewer system areas were
included within the delineation of the CSS. The revised CSS delineatiorin the updated H&H
Model is illustrated in Figure 4-3.

a Delineation in the Revised Model
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4.4.2.2 Model Network Extension
The collection system network in the original model has been updated with the following :

[ Extended sewers to the updated delineation of the combined and separated areas
[ Included all pump stations that control flows in the DELCORA collection system, and
[ Reflect actual configuration of the CSO regulators.

Since the approval of the first LTCP in 1999, DELCORA has undé¢aken a program to replace
and/or rehabilitate CSO regulators and tide gates in the City of Chester CSO systemln some
cases, regulators have been eliminated The updated model includes twenty -six (26) CSO
regulators, which were modeled as weirs and orifices The configuration of CSO regulators was
obtained from both record drawings and field surveys.

Regulators

As indicated in Subsection1.5, t he majority of the Cityds CSO recg
type regulators. The operation of the CSO regulators has been changed from being controlled

by the level in the trunk sewer entering the CSO regulator chamber to being controlled by the

level in the downstream interceptor. This change is being implemented as part of the CSO

regulator replacement program . This ensures that the flow sent to the WRTP for treatment is

maximized.

During dry-weather operations, the sewage flow levels entering the CSO regulator chamber are
below the top of the diversion weir and will pass through the CSO regulator gate . Once through
the CSO regulator gate, the flow typically passes through an orifice plate and then will be sent to
the WRTP via the interceptors During wet-weather events, the level in the combined sewer
(Type A regulator) or in the interceptor (Type B regulator) will begin to rise thus raising the float
assemblythat will close the CSOregulator gate. For cases where the regulator float and gate
have been removed, dry weather flow and some portion of the wet weather flow will pass
through the opening previously covered by the now removed gate . Flow through this opening
will be modeled as an orifice. When wet weather flow exceeds the capacity of the orifice, the
level in the sewer will continue to rise until it is high enough for a portion of the flow to pass
over the weir to be discharged through the associated outfall.

Regulator gates, diversion weirs, and operating rules are simulated in the updated model.

Pump Stations

Major pump stations in the Western Service Area and the Central Delaware Pump Station in the
Eastern Service Area were added to the updated model, as well as force mains connecting the
pump stations to the interceptor/WRTP . Figure 1-3 shows the pump stations included in the
updated model. The list of the pump stations in the model includes:

[ Chester PS
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Existing PS1 WRTP

Marcus Hook PS

Naamans Creek PS

Eddystone PS

Central Delaware PS

Chester Ridley Creek PS

Sun Oil PS (Owned by Sunoco)

[ Kimberly Clark PS (Owned by Kimberly Clark Corporation)

THh TR TR TR TR TR T

The following pump stations were excluded from the H&H Model:

[ Price & Smith Street Trainer PS
[ Stadium PS

Flow from the Price & Smith Street Trainer PS discharges to the downstreamExisting Pump
Station (EPS1) where it is re-pumped. The updated H&H model assumes that all flow from
subcatchments associated with the Price and Smith Street Trainer PS can be treated as an input
to EPS1.

Flow from the Stadium PS is sanitary sewage only with no stormwater flow. The Stadium PS
discharges flow only during events held at the stadium. Due to the limited flow, its sporadic
nature and the lack of wet weather flow, the Stadium PS is expected to have a negligible effect
on the wet weather capacity of the CSS. Therefore, the Stadium PS was not included in the H&H
Model.

DELCORA owns or operates a number of lift stations in the Western Service Area and whose
flows are handled by the above list of pumps stations. It was determined that the behavior of
these lift stations would not require modeling and that inflow to the lift station can be assumed
to equal outflow to the downstream conduit.

Model Input
The model inputs include the following -

[ Subcatchments

o] Area

o] Percent of Directly Connected Impervious Area

o  Width

o] Slope

o] Manni ngds roughness coefficient (n)
o] Depression Storage

o] Soil and Soil Infiltration Parameters
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Manholes

Sewer Mains

CSO Outfalls

Flow Diversion Structures

~N ~h ~ —n

o] Regulator Gates
o] Orifices
o] Weirs

[ Pump Stations

[ Rainfall DerivedInflow and Infiltration (RDIl) 8 Modeling Separated Areas

The above model input parameters are discussed in detail inAppendix F.

4.4.3 Summary

The 2012 H&H model was updated as describedin this section. A summary of the key revisions
to the H&H Model are presented in Table 4-5. The detailed layout of the updated model is

shown in Figure 4-4 and Figure 4-5.

Table 4-5: Summary of Revised H&H Model

le;/:]iw ‘ 2012 Model Review Observation Updated Model
Model EPA SWMM 5.0 Innovyze InNfoSWMM version 14.6
Software
Vertical NAVD 88 NGVD29
Datum
General EPASWMM for the runoff model
Sub Horton Equation for the infiltration model
Models Hydrodynamic wave for the flow routing model
Rain One (1) rain gage, located at the Western Seven (7) rain gauges, as shown in Sectior]
Gauge Regional Treatment Plant (WRTP) 2
Additional GARR analysis performed
Service 67 subcatchments, all for combined area 138 subcatchments, 58 for combined area
Area One set of Horton infiltration parameters are and 80 for separated areas

applied to most of the subcatchments (66 out of
67 subcatchments)

The infiltration parameters applied in the model
is equivalent to infiltration parameters for soll
type C/D

The combined area was modified to
include newly separated areas.

Horton infiltration parameters applied to
58 out of 138 subcatchments

Horton infiltration parameters varied
based on identified soil types

"I'(Lin
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REZ:W ‘ 2012 Model Review Observation Updated Model

Sewer 736 storage nodes. 1004 common junction nodes.

Manhole | All sewer manholes are simulated as storage The majority of the common junction
units in the model. nodes have a diameter of 4-ft, and the
The majority of the storage units (732 out of the | rest (4 units) have a surface area of 100
736) have a diameter of 4-ft, and the rest (4 square feet (sf.) (
units) have a surface area of 100 square feet (sf.) | There are 35 imaginary junctions created
(equivalent to 106x 100 ) toreceive flow from the subcatchments
All storage units are set-up with a ponding area | gravity network not included in the model
of 9,999 sf. to allow excess water to collect atop | network
of the nodes and be re-introduced into the
system as conditions permit.

CSO 29 outfall nodes 25 CSO outfall nodes

Outfall All CSO outfalls are free outfall Tidal data is assigned to 25 outfalls using

time series
Sewer 735 conduit links. 979 conduit links.
Mains

Negative slopes at Nodes 73803 and 70709 not
matching the GIS.

Pipe connectivity is not consistent with the GIS in
Subcatchment EA1L, 25A.

Pipe size and connectivity is not consistent with
the GIS around Node: 5201242, 5201234.

Pipe size is not consistent with the GIS around
Node: 52018-52015.

Pipe size is not consistent with the GIS around
Node: 531-527, 522-517, 516-513, 51002030t
5100202, 403 NCPS, 4080140801A, 32405
32404, and 111040211103.

Pipe size and slope are not consistent with the
GIS around Node: 4224140.

NREGO06 outfall pipe direction is opposite.

30 imaginary conduit links created to
receive flows from subcatchment gravity
network not included in the model

"I'(Lin
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REZ:W ‘ 2012 Model Review Observation ‘ Updated Model

CSO 34 orifice links. 44 orifice links.

Regulators | All CSO regulators are simulated using orifices to | CSO regulators are simulated using
intercept dry weather flows and partial wet orifices and float-operated gates to
weather flows to the collection system, and with | intercept dry weather flows and partial
elevated conduits to convey extra flows to the wet weather flows to the collection
CSO outfalls. system, and with conduits set a verified
Approximately 75% of the orifices (25 out of 34) | inverts to convey extra flows to the CSO
are modeled with Real Time Control (RTC) to outfalls. Exceptions occurat several
mimic regulator gate opening based on level. regulators where orifices have been
None of the regulator diverting weir structures is | fémoved and at one regulator where the
simulated in the model. float and gate have been removed.

Approximately 55% of the orifices (24 out
of 44) are modeled with Real Time
Control (RTC) to mimic regulator gate
opening based on level.

Regulator diverting weir structures added
to the model.

All orifice opening dimensions were
verified using record drawings

Pump No pump station is included in the model Pump stations added to model.

Station Related force mains added to model.

Pump Curves added to the model.

Dry 94 dry weather flow (DWF) inputs 129 dry weather flow DWF inputs

Weather Total DWF is 7.01 MGD Total DWF is 295 MGD

Flow No diurnal curve DWF analysis was performed on all flow
DWF does not include all the separated service | meters in separated and combined areas
areas that contribute to the DELCORA system as well as pump stations

Weekday and weekend diurnal curves
were generated as well as overall,
weekday, weekend and monthly DWF
factors.

RDII No rainfall-derived infiltration/inflow (RDII) RDII was included in the model to

element was found in the model

estimate reasonable wet weather inflow
from RDII
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Figure 4-4: Updated H&H Model Layout

U Model Qutfall

Model Pipe

- CSO Area

|:| Model Subcatchment
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Figure 4-5: Updated H&H Model Layout 2CSS Area

Legend

@ Model outfall
Model Pipe

Il csoAea

:] Model Subcatchment

4.5 H&H Model Calibration and Validation

451 Model Calibration and Validation

Model credibility is developed through model calibration and validation. Model calibration

involves application of the model to known external inputs (e.g., rainfall), evaluation of the

model ds ability to replicate mme)iandadjustdentofkeydi t i ons
model parameters as needed until an acceptable level of agreement is reached between the

simulated and monitored conditions.

After the model is satisfactorily calibrated it must be validated by running known storms with
known flow results and having the model replicate the known events. Storms used in model
validation should be independent from the storms used in the model calib ration.
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Calibration/Validation Criteria

Dry Weather Flow Calibration Criteria

Dry weather flow analysis was based on the rainfall and flow monitoring results. DWF
distribution in the collection system was based on land use data. Weekday, weekend and
monthly diurnal factors from the DWF analysis were applied for each flow meter service area.
Upstream meters in the system were calibrated first, then flows through the system to the
pumps stations and to the WRTP were balanced Figure 4-6 presents a flowmeter schematic and
shows the arrangement of the meters in the system and meter identification.

DWF calibration adheres to industry standards and the criteria below:

[ The simulated hydrograph should match the general observed hydrograph shape,
[ The simulated time of peaks and troughs will be within 1 hour of the observed,

[ The simulated peak flow will be within 10% of the observed flow, and

[ The simulated flow volume over 24 hours will be within 10% of observed flow.

Wet Weather Flow Calibration Criteria

Wet weather flow (WWF) includes surface runoff from the combined area, RDII from the entire

service area, and connected rooftops, if any, from the separated areaRDIl parameters are

developed based on the separated area, and surface runoff parameters are adjusted for the
combined area to cal i br aveteeathdreonddionst emds response

Four (4) wet weather events were selected for wet weather calibration Final selections include
wet weather events with various rainfall intensities and volume.

WWEF calibration adheres to industry standards and the criteria below:

[ The simulated hydrograph should match the general observed hydrograph shape,

[ The simulated time of peaks and troughs will be similar having regard to the duration of
the event,

The simulated peak flow for significant peaks will be within the range of -15% to +25%,
The simulated flow volume will be within the range of -10% to +20%,

The depth of surcharge will be in the range of -0.1 m to +0.5 m, and

At key points such as CSOs, the unsurcharged depth will be within+ 100 mm (+ 0.33 ft.)

= THh THh T
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Figure 4-6: Flow Meter Schematic
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Model Calibration Approach

The runoff calibration for the combined sewer area is achieved by primarily adjusting width and

percent imperviousness. The RDII calibration for separated areas was achieved by adjusting RTK

values. The calibration of hydraulic control structures (weirs and orifices) is achieved byadjusting

the discharge coefficients. The conduit hydraulics calibration is
ndand head loss coefficients Flow depth, as well as flow rate, is checked while calibrating the

hydraulic model.

After calibration, a separate setof flow monitoring data was used to validate the model
calibration. Model calibration and validation is an iterative process.

The Model Calibration Approach has been discussed in detail inAppendix F .

Model Calibration Results

Successful calibrationof the H&H Model is indicated by satisfying agreements between the
model prediction and the flow monitoring data in terms of the shape of hydrograph, wet
weather volume and peak flow. The calibration was performed and evaluated for various sizes of
storms and different antecedent conditions so that the calibrated model can be reasonably
applied for various hydrologic conditions . Wet weather events used for model calibration and
validation are summarized in listed in Table 4-6. The larger storm events have moreof a
weighting factor in the calibration process because the large events are the ones that dominate
the total overflow volume.

Table 4-6: Wet Weather Events Used for Model Calibration and Validation

REME . .
. . " Used in Used in
Event ID Start Time Stop Time Depth - o
. Calibration | Validation
(inches)
El 5/29/16 19:00 5/30/16 5:00 1.82 C
E2 9/28/16 12:00 9/30/16 10:00 2.36 C
E3 11/29/16 7:00 11/29/16 20:00 1.08 C
E4 3/30/17 21:00 4/1/17 3:00 1.83 Y
E5 5/21/16 11:00 5/22/16 21:00 1.71 \%
E6 7/28/16 15:00 7/29/16 9:00 1.26 C
*At Chester PS rain gauge
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Examples of model calibration results are shown inFigure 4-7. Additional figures for all meters
installed at various locations, including meters installed at major trunk interceptor, overflow
pipes, influent pipe to overflow control structure, intercepting pipes, previous CSO areas,
separate sewer areas and boundaries can be found inAppendix F .

Figure 4-7: Model Calibration Hydrograph (Example Plot)
IN-03 Model Calibration Results (Metered and Modeled Flow)

Meter Model W eter M odel
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Comparisons of the predicted total volume against the monitoring total volume and predicted
peak flow against monitoring peak flow were analyzed and shown in 1:1 ratio plots for all
calibrated meters. This is to evaluate the overall calibration and validation from all the events.
The event points in Error! Reference source not found.are distributed close to the 1:1 ratio line, w
hich means that the model predicted peak flow and wet weather event volume s are in good
agreement with the metered data. Additional figures for all model calibration plots can be

found in Appendix F , Appendix T and Appendix U .

The H&H model from the 2012 DELCORA LTCP Update was reviewed and updated as a part of
the development of the LTCPU. Data from the rainfall and flow monitoring program was used to
calibrate and validate the updated H&H model. The calibrated H&H model was used to assist
DELCORA throughout the remaining steps in the CSO LTCP update process. The calibration and
validation plots and a statistical evaluation of the model calibration are presented in Appendix
F, Appendix T and Appendix U . The calibrated model wasjudged adequate for the purposes of
the LTCPU and adheres to industry standards and criteriaWhile the model is adequate for
alternative evaluation, actual performance of the selected plan will need to be based on post
construction monitoring and model recalibration for the LTCP assessment period. All
calculations in the Baseline model include flows only from the current service area. All
calculations based off the Selected Alternative modeling include the future service area for
DELCORA including the Eagirn Service Areais further detailed in Section 9.
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Figure 4-8: Model Calibration 1:1 Plots (Example Plot)
IN-03 Overall Model Calibration and Validation Results (Volume and Flow 1:1 Plots)
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5 WATERQUALITY MONITORING AND M ODELING

5.1 Introduction

Water quality monitoring and modeling were conducted to support the development of the
Long-Term Control Plan Update. The objective of the water quality modeling was to compute
Pollutant of Concern concentrations in Chester Creek, Ridley Creek, and the Delaware River by
accounting for all major POC sources within the Model Area. The objective of the water quality
monitoring was to collect data that would allow for the characterization of the major POC
sources, and to support calibration and validation of th e receiving Water Quality Model under
both dry and wet weather conditions. Another objective of the water quality model was to
describe current water quality for the Typical Hydrologic Period and predict future water quality
for the proposed CSO control alternatives. The primary focus of the receiving water quality
monitoring and modeling was on the local water conditions, including the tidal zones of Chester
and Ridley Creeks, and the Delaware River from roughly river mile 80 near Marcus Hook to river
mile 85 near Crum Creek

5.1.1 Regulatory Requirements

Consent Decree Paragraph V.A.15 (Water Quality Model Plan) requires that within ninety (90)
days after USEPA approval of the Alternatives Evaluation Approach, DELCORshall submit to
USEPA and PADEP a Water Quality Model Plan for review and approval. The Water Quality
Modeling and Monitoring Work Plan was first submitted on January 11, 2017, a revision was
submitted on July 31, 2017, and theWork Plan was approved by the USEPAon April 16, 2018.

The Consent Decree further specifies that within sixty (60) days after the approved Water Quality
Model Plan is fully implemented according to the schedule included therein, DELCORA shall
submit to USEPA and PADEP a Water Quality Model Report for review and approval pursuant to
Section VI (Review and Approval of Submittals)to specifically address each item set forth in
Paragraph 15(a)(i}(vi). The Water Quality Model Report was submitted on February 27,2018,
and approved by the USEPAon April 17, 2018.

5.2 Water Quality Monitoring and Sampling

5.2.1 Water Quality Work Plan and Quality Assurance Project Plan
Development

The Water Quality Modeling and Monitoring Work Plan was designed to support the
development of the receiving water quality model (Water Quality Model) and described the
collection of data that would be used to develop and calibrate the Watershed Model and the
Water Quality Model. The water quality monitoring objectives were to 1) collect water quality
data for the POCs during dry and wet weather event periods that were used to characterize the
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POC sources in the Delaware River, Chester Creek, and Ridley Creek, and in theinity of the
City of Chester,and 2) to support calibration and validation of the Water Quality Model,
consistent with the Consent Decree requirements in Paragraph V.A.15.a. Additional in situ
parameters, such as salinity, temperature, and conductivity were also collected to inform the
development of the Water Quality Model .

A Water Quality Monitoring and Modeling Quality Assurance Project Plan (QAPP) was also
developed to meet the requirements of the DELCORA Consent Decree Paragraph Section
V.A.15.a.(iv) which required detailed information regarding all additional data collection and
water quality modeling activiti es. The purpose of the QAPP was to document the necessary
procedures required to ensure that the project was executed in a manner consistent with
applicable USEPAguidance documents and with generally accepted and approved quality
assurance objectives. The QAPP integrated quality control policies and projectspecific work
tasks to successfully conduct water quality monitoring and modeling to support the CSO Long -
Term Control Plan Update. The overall intent of the QAPP was to provide professional guidelines
for activities by all personnel on the project and to ensure that proper quality assurance/quality
control (QA/QC) procedures were followed.

The Water Quality Monitoring and Modeling Work Plan and the Water Quality Monitoring and
Modeling Quality Assurance Project Plan are included inAppendix H and Appendix |,
respectively.

5.2.2 Sampling and Analysis Plan Overview

Water quality monitoring was undertaken at thirteen (13) in -stream locations (seven of which
were Delaware River sampling locations), four (4) CSO locations in the DELCORA combined
sewer system area, and two (2) stormwatersewerlocations in the City of Chester municipal
separate storm sewer system, as shown irFigure 5-1. Water quality monitoring and sampling
were conducted as follows:

[ Eleven (11) instream locations in the vicinity of the DELCORA CSO area were sampled
for water quality for three (3) dry weather events; one of which was targeted for
collection during a tributary low -flow period (less than 25th percentile flow). The mid-
stream and far-shore Delaware River locations were not sampled during the dry weather
surveys because the water quality in the river is found to be relatively uniform laterally
due to the lack of active sources during dry weather. These dry weather events vere
distributed across the sampling season, which was from March through June of 2017.
Grab samples andin situ measurements were collected at each location during each
event.

[ All thirteen in-stream locations were sampled for water quality using grab samples and
in situ monitoring for three (3) discrete wet weather events, according to the surface
water quality monitoring program protocols described in the Water Quality M onitoring
and Modeling Work Plan;
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[ Up to four CSO and two stormwater outfall locations were sampled for water quality for
the same three discrete wet weather events according to the outfall monitoring program
protocols described in the Water Quality Monitoring and Modeling Work Plan. Sample s
for all outfalls were collected as grab samples.

The sampling events were distributed across the sampling season, which was from March
through June 2017.

5.2.3 Sampling Locations

Monitoring locations were selected to characterize the watershed at a sub-watershed level,
recognizing various political and hydrologic features, land uses and potential pollutant sources.
Site selection and analytical parameters were designed to characteize stormwater outfalls,

CSOs, tributaries upstream and within the Chester CSO discharge area, and the main stem of the
Delaware River in the project area. The sampling locations are shown irFigure 5-1.

The Chester Creek and Ridley Creek locations were selected to distinguish, to the extent

possible, between upstream, stormwater, and DELCORA CSO pollutant loads. The Delaware River
sampling locations characterized water quality entering the DELCORA CSO awgefrom either tidal
direction as well as water quality within the CSO discharge area. During wet weather, three
samples were collected across the transect corresponding to the DR03 sampling location to
characterize lateral variability in the Delaware Rive during storm events.

The CSO sampling locations were selected based on their outfall discharge location, relatively
high frequency and volume of overflow, and their accessibility. The stormwater sampling
locations were selected to characterize the water quality associated withthe predominant land
uses (residential and commercial/industrial) in the Model Area. Each stormwater sampling

| ocation is in an area that is representative

area.
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Figure 5-1: Receiving Water, Combined Sewer Overflow (CSO), and Stormwater (SW) Monitoring Locations
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524 Analytical Parameters

All of the in-stream dry and wet weather samples were analyzed for the parameters shown in
Table 5-1. The outfall samples were analyzed forE. coli Enterococcusand Fecal coliform
bacteria.

Table 5-1: Analytical and Field Parameters

. . Type of
Parameter Description Sampling Program Measurement
E. coli Escherichia coli Dry, Wet Grab
Enterococcus Enterococcus sp. Dry, Wet Grab
Fecal coliform Fecal coliform Dry, Wet Grab
Temp Water temperature | Dry, Wet, Receiving Water Only In-situ
Cond Conductivity Dry, Wet, Receiving Water Only In-situ
Salinity Salinity Dry, Wet, Receiving Water Only In-situ

5.25 Sampling Results

The DELCORA Sampling Program was designed to fill data gaps and characterize sources and
surface waters during dry and wet weather events to support the development of water quality
models for use in the development of the CSO Long-Term Control Plan Update. The data was
sufficient to characterize DELCORAOGOWateO3&ityand
Model. The data also spanned a range of environmental conditions and provided an extensive
dataset for demonstrating the robustness of the Water Quality Model. The Sampling Program

fully achieved the objectives of collecting comprehensive and complete datasets needed to
characterize pollutant sources, produce an appropriately calibrated watershed and water quality
model, and successfully meet the quality objectives of the QAPP.

The Water Quality Model Report (Appendix J) includes the Water Quality Sampling Report that
presents a detailed overview of the dry and wet weather datasets by individual event. The
following observations were presented with respect to the data:

[ The presence of an incoming versus an outgoing tide did not significantly influence
bacteria concentrations during dry weather;

[ Dry weather bacteria concentrations in the Delaware River tended to be well below
numeric thresholds used for water quality standard criteria;

[ Anincrease in POC concentratiors from upstream to downstream was observed in each
of the tributaries, suggesting there may be significant non-CSObacteria sources
impacting these tributaries during dry weather;

[ Downstream locations show more spread in the distribution of concentrations within
each event as compared to the farthest upstream locations. This is likely the result of
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higher mixing with the Delaware River and the tidal influence on water quality at the
more downstream locations;

[ Short-term wet weather bacteria concentrations in all of the waterbodies were
significantly higher than during dry weather,

[ Bacteria concentrations in CSOs are highly variable and a consistent first flush
concentration was not observed for the POCs

[ Lateral POC gradients in the Delaware River were present but not at a significant level
(e.g.,orders of magnitude); and,

[ The time series profiles in the Chester Creek and Ridley Creek waterbodiegdicated that
upstream or other wet-weather sources also contribute to high bacteria concentrations
during wet weathereventsi n addi ti on to DELCORAGs CSOs
discharges

Additional data results are presented below in Subsection 5.3 in the Water Quality Model
calibration discussion.

5.3 Water Quality Model

The objective of the water quality modeling was to compute POC concentrations in the tidal
portions of Chester Creek and Ridley Creek, and in the Delaware River, by accounting for all
major POC sources within the region of interest. To meet this objective, the Water Quality Model
was developed and calibrated based on site-specific data representing local hydrodynamic and
water quality conditions. Flow-weighted Event Mean Concentration (EMC) values were
calculated from the sampling data as a starting point f or determining EMCs to use in the Water
Quality Model.

The full description of the model development, calibration, application, results, and analysis can
be found in the Water Quality Monitoring Report, included in  Appendix J. A summary of the
report is provided in the following subsections.

5.3.1 Model Description and Development

Three types of models, which comprise the modeling framework, were jointly applied to
compute POC concentrations inthe Chester and Ridley Creeks andn the Delaware River:

[ A watershed model (Watershed Model) which simulates flows and POC loads from the
Chester and Ridley Creekwatersheds;

[ CSSmodels (H&H Models) that simulate flows and POC loads from the DELCORA and
Philadelphia Water Department combined sewer systems; and,

[ A receiving water quality model (the Water Quality Model) that computes POC
concentrations in the Chester and Ridley Creeks andn the Delaware River resulting from

'[YLin Section 5 Page | 5-6

and



DELCORA CSO LongTerm Control Plan Update

the various sources of POCs to thewater bodies (primarily Philadelphiad €SOs,
watershed runoff, and DELCORA €SO0s).

The watershed and CSS models were developed using the EPA Stormwater Management Model
(SWMM) and the receiving water quality model was developed using the EPA Environmental
Fluid Dynamics Code (EFDC) model.

Figure 5-2 illustrates the extents of the watershed, CSS, and receiving water quality models.

The model devel opment process for DELCORA®Gs water
definition of:
[ Important physical and biological processes such asstormwater runoff and POC decay
rates;

[ Model inputs and assumptions influencing the modeled processes, such as water depths
and stream flow rates;

[ The spatial extent of model calculations; and,

[ The time span of model calculations.

53.2 Model Calibration

Site specific data were used for calibrating the various models, including USGS flow data, NOAA
tide data, wet and dry weather water quality data obtained by DELCORA, and ambient water
guality data obtained from the Delaware River Basin Commission The water quality data
obtained by DELCORA proved particularly useful in calibration of the Water Quality Model, as it
contained both wet and dry weather data at various locations within the study area, including
both upstream and downSOtdisdmmgen of DELCORAG6s C

Calibration of the various models was evaluated using metrics such as total runoff volume, peak
flow rates, timing of the flow response, frequency of discharge, water levels, water velocities, and
in-stream water quality concentration. The calibration approach was to adjust model parameters
and evaluate changes in model results against the entire calibration dataset and identify the
model input values that were most consistent with the central tendencies and distribution of the
datasets by water body. Eachmodel within the framework was developed and calibrated using
the best available data. Calibration of the receiving water quality model served as a check on the
reliability of the watershed and CSO models because the performance of the receiving water
guality model was dependent on the quality of the other two models. Each model was found to
be reasonably consistent with observed data and therefore reliable to be applied for the
development of the Long -Term Control Plan Update.
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5.3.3 Application of the WQ Model to support the LTCPU Development

The Water Quality Model was applied for the typical year hydrologic period of 1994 -1996, which
includes one relatively dry year, a relatively wet year, and an average yearsee Section 3). The
modeled POC concentrations were compared to the currently applicable and potential future
water quality standards, asshown in Table 5-2. The Upper Delaware River and the tidal zones of
Chester and Ridley Creek currently have secondary contact water quality standards whereas the
Lower Delaware River currently has primary contact waterquality standards for fecal indicator
bacteria. The boundary between the Upper and Lower Delaware River occurs at river mile 81.8,
which is just downstream of Chester Creek and CSGL1 (see Figure 5-3).

Table 5-2: Water Quality Standards for Comparisons with Model Results

S — Enterococcus Fecal Coliform E. colit
g (#/100 mL) (#/100 mL) (#/100 mL)

Monthly Geomean: Monthly Geomean: n/a

88 #/100 mL 770 #/100 mL
Monthly Geomean:

Monthly Geomean: Monthly Geomean: 126 #/100 mL

33 #/100 mL 200 #/100 mL Statistical Threshold
Value: 410 #/100 mL

1 It has been reported thatE. coli (EC) standardare likely to be codified by PADERN the near future and for this reason
it was included as a parameter in the 2018 sampling These criteria would apply to the nontidal tributaries and to
the Delaware River below R.M. 81.8, during recreational months only (May -LSeptember 30).

Figure 5-3: Schematic of Applicable POC Water Quality Standards

20,19,21,26,22,25,24,23,12 . 18,17,16,15

Chester Creek
Ridley Creek

Ccso
234,578,910

Lower DE River + Upper DE River

R M Q Upper DE River WQS
Change in 770 (FC), 88 (ENT)
was

<
Lower DE River WQS

200 (FC), 33 (ENT),
126/410 (EC)
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534 Baseline Results

Model results were summarized over the stream reaches that receive CSO discharges, and that
occur within Pennsylvania waters. Generally, the modeling indicated that the Enterococcus
standards are the most stringent among the three POCs.Exceedancesabove the WQS are
frequent in the two creeks and infrequent in the Delaware River. Theexceedancesare almost
always due to background sources coming from upstream of the DELCORA CSO area.
DELCORA €SO0s have amuch smallerimpact (less than 10%, on average)n the monthly
geometric mean concentrations than do the upstream background sources.

Table 5-3 shows the number of months when water quality standards were exceeded for each
of the three POCs in the Upper and Lower Delaware River and in thewo creeks. Results are
shown for all sources (background and CSOs) and for COs only. This tableshows that

D E L C O R&ds dy themselves do not cause water quality violations in theUpper or Lower
Delaware River or inChester and Ridley Creeksand are not precluding the attainment of WQS.
DELCORAs CSOs have ampace(lessthand@A, gn avenagge) ohthe monthly
geometric mean concentrations than do the upstream background sources because they are
intermittent discharges that are only active for short time periods within a monthly geometric
mean evaluation period.

Table 5-3: Number of Months Exceeding the Monthly Geomean Water Quality Standard

Enterococcus Fecal Coliform E.colit E.colit
Monthly Geomean | Monthly Geomean | Monthly Geomean STV

Ridley Creek

All Sources 36/36 24/36 n/a n/a
CSGs only 0/36 0/36 n/a n/a
Chester Creek

All Sources 21/36 1/36 n/a n/a
CSGs only 0/36 0/36 n/a n/a
Upper Delaware

All Sources 1/36 0/36 n/a n/a
CSGs only 0/36 0/36 n/a n/a
Lower Delaware

All Sources 6/36 1/36 2/36 13/36
CSGs only 0/36 0/36 0/36 0/36

1 No E.coli standard currently exists or has beenfficially proposed for the tidal portions of Ridley and Chester Creeks or
forthe USSHU '"HODZDUH 5LYHU WKHUHIRUH UHVXOWYV IRU WK H\atdr Quall HQWYV DUH
Modeling results indicate the contribution of CSOs only to these watéodies do not resultin E. coli counts above
126#/100mL for a monthly geomean.

5.4 Water Quality Monitoring and Modeling Findings
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The water quality sampling program and Water Quality Model were developed to compute POC
concentrations in the Delaware River and in thetidal sections of Chester Creek and Ridley Creek
Major findings of the monitoring and modeling are as follows:

[ The model is deemed adequate to assess the local water quality conditions in the
DELCOR#study area, including in the tidal portio ns of Chester and Ridley Creekand in
the Delaware River from roughly river mile 80 near Marcus Hook Creek to river mile 85
near Crum Creek.

[ Outputs of the Hydrologic and Hydraulic Model relative to volumes and loadings were
adequate for utilization as inputs for the development of the Water Quality Model.

[ The monitoring data shows that wet weather concentration s at the most upstream
monitoring locations (located upstream of D E L C O R8®@isfluence) in Chester Creek
and Ridley Creek often exceed the monthly geometric mean WQS concentration for the
two POCsthere. Wet weather exceedances are also observed in the most upstream
monitoring location for the Delaware River, but less frequently as compared to the
creeks. TheE.colistatistical threshold value WQS concentration (410 #/100 mL) was
exceeded once under wet weather conditions during the sampling periods in the
Delaware River.

[ The modeling results confirm show that when water quality standards are exceeded
during wet weather events, upstream and background sources typically prevent the
attainment of both the monthly geometric mean and statistical threshold value water
guality standards.

[ The modeling results confirm that the relatively insignificant CSOloadings, by
themselves do not cause water quality violations in any of the stream segments.

[ Each model within the framework was developed and calibrated using the best available
data and found to be reasonably consistent with observed data and therefore reliable to
be applied for the development of the LTCPU.

The DELCORA CSO loads are small compared the upstream and background bacteria loads
entering the DELCORA project areabased off of the results of the Water Quality Model Report
(seeFigure 5-4, original source in Appendix J ).

6 E.coli (EC) standards likely to be codified by PADEP 124 months from July 2017. These criteria would
apply to the non -tidal tributaries and Delaware River below R.M. 81.8, during recreational months only
(May 1 - September 30).
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Figure 5-4: Percent of Bacteria Load by Source

1.3%

m DELCORA CSOs/STP

m Chester and Ridley Creeks
m Philadelphia CSOs

» Other Tributaries

Two major observations can be made from the water quality modeling application results. One

is that background sources dominate the modeled POC concentrations (and by extension,
DELCORAG6Gs CSO |l oads are small comparethatt o backgro
D E L COR A daadingspthemselves do not cause non-attainment, or preclude the
attainment, of WQS. Moreover, the modeling results show that regardless of additional CSO
controls, even complete sewer separation, water quality standards would stillbe exceeded under
current conditions because background sources of bacteria typically prevent compliance with
the WQS. The modeling results are supported by the water quality data from the wet weather
sampling program, which shows that wet weather concentrations at the most upstream
monitoring locations (located upstream of CSO influence) in Chester Creek and Ridley Creek
(and to a lesser extent in the Delaware River) often exceed the monthly geometric mean and
STV WQS concentration for the three POCsThese monitoring and modeling data taken

together confirm that water quality standards in the tidal waters cannot be met through CSO
control alone.
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The Water Quality Model is deemed adequate to evaluate compliance with the WQS and the
degree to which DELCORA €SO0s contribute to the non-attainment of WQS. The intended use
of the water quality modeling framework is to evaluate CSO control alternatives with respect to
applicable water quality standards and demonstrate that the alternative s selected for the LTCPU
program will meet the water quality -based requirements of the Clean Water Act and Consent
Decree. TheWater Quality Model is adequate to assessthe Presumption approach levels of
control to show that the CSOs will or will not preclude the attainment of water quality standards
after CSO control measures are implemented

The Water Quality Model was used to help assess the water quality benefits of potential
infrastructure projects considered for the LTCPU {.e.,CSO alternative scenarios). The selected
CSO alternatives were simulated in the DELCORA H& H Model (i.e.,CSS model) and then
evaluated with the receiving Water Quality Model. Resulting changes to in-stream POC
concentrations were compared to the applicable water quality standards as well as to the
concentrations observed under the baseline conditions.

While the Water Quality Evaluation called for under the Consent Decree would allow for a lower
level of control under the Demonstration Approach, DELCORA has chosen to meet the
requirements of the Presumption Approach to provide a higher level of control, despite its
contribution of bacteria to receiving waters being just over one percent of the instream annual
loading. These model results are described inSection 10.
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6 EXISTING SERVICEAREA CHARACTERIZATION

6.1 Background

The Existing Service Area Characterization Repowas prepared to fulfill the requirements of

Paragraph V.A.16 of the Consent Decree, and of the federal CSO Control Policy Section 11.Cdl
Characterization, Monitoring and Modeling of the Combined Sewer System and was approved

by the USEPA on April 16, 2018This Section of the LTCP Update summarizes the information
presented in that report to characteri ze, monitor
system, and incorporates the conclusions about Sensitive Aeas that were previously determined

in Section 2 of this LTCPUreport. The full version of the approved Existing Service Area

Characterization Reportis included in Appendix K, with updates to the model calibration and

validation results in Appendix T and Appendix U .

6.2 Regulatory Requirements for the Existing Service Area
Characterization

6.2.1 Consent Decree Requirements for the Existing Service Area
Characterization

The primary requirements for the Existing Service Area Characterization Report are established
in the Consent Decree Specifically, Paragraph V.A.16 of the Consent Decree, Existing Service
Area Characterization, states that:

"1RW ODWHU WKDQ WZR \HDUYV PRQWKY DIWHU WKH 'DWH RI
DELCORA shall submit a characterization of the Model Area that includes all of the

information required by CSO Control Policy Section 11.C.1 and associated guidance to

Plaintiffs for review and approval in accordance with the requirements of Section VI (Review

and Approval of Submittals) The characterization shall include, but not be limited to, the

following:

DELCORA shall use the updated, calibrated, and validated H&H Model to characterize the
expected volume, frequency, and duration of CSO discharge events from each CSO during
the Typical Year, based on an interevent period of twelve (12) hours;

DELCORA shall incorporate the results of its investigation of Sensitive Areas;

DELCORA shall provide a characterization of current water quality in its Receivingaters,
based upon all available sampling data, and its efforts to identify POCs.

The characterization submitted pursuant to this paragraph shall include the entireModel
$UHD LQFOXGLQJ WKH K\GURORJ\ L H UXQRII TURP DQG ZLW|
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Additionally, the Consent Decree requires Rainfall and Flow Monitoring in Paragraph V.A.14.d.:

"5DLQIDOO DQG IORZ PRQLWRULQJ WKDW VKDOO EH FDUULHG R
industry practice for a period of at least twelve (12) months, in accordance with the schedule

included in the approved plan Rainfall data shall be obtained at a minimum effective

density of 1 gaugel/virtual radar-based gauge per square kilometer, for the entire Model

Area. Flow monitoring shall be carried out using sufficient monitors to allow the accurate

characterization of dry and wet weather flows for the entire Mo@l| Area, and the response of

each CSO to wet weather flowsjt

6.2.2 SHTXLUHPHQWY IURP WKH 86(3%-V &62 &RQWURO 3ROLF

Additional requirements for the Existing Service Area Characterization Repodre established in
the USEPAGOs CSGeCdritornoll IRl ilcyof the CSO Control P
Monitoring and Modeling of the Combined Sewer System6é st at e s :

",Q RUGHU WR GHVLJQ D &62 FRQWURO SODQ WR DGHTXDWHO\
permittee should have a thorough understanding of its sewer system, the response of the

system to various precipitation events, the characteristics of the overflowsnd the water

guality impacts that result from CSOs The permittee should adequately characterize

through monitoring, modelling, and other means as appropriate, for a range of storm

events, the response of its sewer system to wet weather events includingethumber,

location and frequency of CSOs volume, concentration and mass of pollutants discharged

DQG WKH LPSDFWV RI WKH &62V RQ WKH UHFHLYLQJ ZDWHUV D¢

The CSO Control Policy states that the major elements of a sewer system characterization
include the following:

Rainfall Records

"7TKH SHUPLWWHH VKRXOG H[DPLQH WKH FRPSOHWH UDLQIDOO
existing CSS using sound statistical procedures and best available dafthe permittee

should evaluate flow variations in the receiving water body to correlate between CSOs and
UHFHLYLQJ ZDWHU FRQGLWLRQV u

Combined Sewer System Characterization

"7TKH SHUPLWWHH VKRXOG HYDOXDWH WKH QDWXUH DQG H[WHC
evaluation of available sewer system records, field inspections and other activities necessary

to understand the number, location and frequency of overflows and their locatiomelative to

sensitive areas and to pollution sources in the collection system, such as indirect significant
LQGXVWULDO XVHUV pu

CSO Monitoring
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"7KH SHUPLWWHH VKRXOG GHYHORS D FRPSUHKHQVLYH UHSUH
measures the frequency, duration, flow rate, volume and pollutant concentration of CSO
GLVFKDUJHY DQG DVVHVVHV WKH LPSDFW RI WKH &62V RQ WKH

Modeling

"0ORGHOLQJ RI D VHZHU V\VWHP LV UHFRJQL]JHG DV D YDOXDEOF
response to various wet weather events and assessing water quality impacts when

evaluating different control strategies and alternatives EPA supports the proper and

effective use of models, where appropriate, in the evaluation of the nine minimum controls

and the development of thelong WHUP &62 FRQWURO SODQ p

6.3 2YHUYLHZ Rl '(/&25%:-V )DFLOLWLHYV

DELCORA owns and operates an extensive conveyance system of pump stations, force mains,

and sewers that provide the core infrastructure for the transmission of wastewater to treatment

facilities in Delaware County and the City of Philadelphia as shown diagammatically in Figure

1-3. An overview of DEL CORPRdbéestiorf la3cof thisirdparte s i s pr esen

6.4 Characteristics of the Model Area Sewer System

This subsection presents an investigation of the collection system to meet the requirements of

Paragraphl | . C. 1. b, Combined Sewer Syst €S0DCOrrallPoticgt er i z a'
Paragraphll.C.1.b requires DELCORA towaluate the nature and extent of the sewer system

through evaluation of available sewer records and inspections necessary to understand the

number, location and frequency of overflows, and their locations relative to Sensitive Areas and

to pollution source s in the collection system.

6.4.1 Sources of Collection System Data

The characteristics and attributes of DELCORAGs ¢
collection, assessment, and evaluation of existing data and information, as part of the

implementation of the Hydrologic and Hydraulic Model Update and Calibration Plan(Greeley and

Hansen, 2015)

Data and information on the collection system were obtained from several sources including
DELCORAOGs input, DELCORAGs Ge-bujtreaopdiiraveingd, designr mat i on
drawings and field surveys.

6.4.2 Overview of Sewer System Characteristics

The wastewater collection system within the Model Area consists of separated storm and
sanitary sewer piping in some areas and combined sewer system piping in other areasThe
Model Area covers approximately 50,000 acres, with approximately 48,500 acres served by
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separated storm and sanitary systems while only 1,486 acres are served by a combined sewer
system. The combined sewer system is located entirely within the City of Chester. However, the
City of Chester also has areas that are served by separated storm and sanitary piping or are
direct drainage. The remaining areas of the Model Area outside of the City of Chester are all
served by separated storm and sanitary sewer piping.

In separated areas, the sanitary sewers convey wastewater to the WRTP/PWBWWPCP for
treatment and stormwater runoff is collected through storm sewers and discharged directly to
the receiving waters.

Within the City of Chesterds combined sewer areas
combined into the same pipe . During dry weather, the sanitary wastewater is conveyed to the

WRTP. During large storms, the stormwater runoff causes the carrying capacity of these

combined sewers to be exceeded, and part of this combined flow may discharge directly to the

receiving waters without undergoing any treatment.

Sewersheds (subcatchments) are delineated based on the drainage network and area
characteristics Each sewershed has a dry weather and a wet weather flow input to the model
network. The model network comprises 128 sewersheds (subcatchments), including 55
combined and 73 separated subcatchments.

6.4.3 Characteristics of Separated Sewer Areas

Sanitary sewers within the separated areas deliver flow to the WRTP through connections to
DELCORAGs sewers and through c¢onnlemanyicasess t o DELCO
DELCORA does not own or operate the sanitary sewers in separated areag€onsequently,

detailed information regarding the characteristics of sanitary sewers from the separated areas is

not included in this Report. Key characteristics necessary for developing flow inputs include the

delineation of subcatchment boundaries as shown in Figure 4-2 and in Table 6-1.

6.4.4 Characteristics of Combined Sewer System

As noted in Subsection1.3 of t his report, the combined portion
|l ocated within the City of Chester (City), and it
serviced area.The combined wastewater/stormwater system in the City is complicated by the

fact that parts of the system are owned, operated and maintained by two governmental entities,

the City and DELCORA. DELCORA owns, operates and maintains the parts of the systenmath

convey wastewater, such as the street sewers, colldors, interceptors, and CSO regulators and

CSO outfalls. The City owns, operates and maintains the inlets, stormwateionly sewers that

connect to the combined sewer system and any stormwater-only outfalls. The City is also

responsible for the maintenance and cleaning of the streets, planning, zoning, and development

controls.

The CSS system in the City of Chester has several key components that all impact how the
system operates. These key components are the local street sewers, combined collector sewers,
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CSO regulators, interceptors, and outfalls. The system starts with local street sewers that take
flow from houses and businesses as well as the stormwater inlets that drain the streets. These

l ocal street sewers typi caliameterr Thelacd streehsevgeisz e f r om
discharge to combined collector sewers, which flow to the CSO regulators. The combined
coll ector sewers are | arger pipes that typically

connect directly to the CSO regulators.

Generally, in the CSO drainage areas, flows from the separate sanitary sewers flow into the
combined sewers. Flows from the combined sewers in the collection system flow to the
regulator structures where dry weather flow and a portion of wet weather flow a re diverted into
the interceptors. The remainder of the wet weather flow that exceeds the capacity of the
interceptors is discharged directly to the closest receiving water (Delaware River, Chester Creek
or Ridley Creek) through the CSO outfalls.

6.4.5 Overall Configuration

A schematic of the CSS was developed to facilitate the development, calibration, and validation
of the H&H Model. The schematic illustrates the relationship between all major regulators,
interceptors, outfalls, pump stations, force mains and other major appurtenances. The schematic
also includes the location of the flow meters and provides and good understanding of the
relationship between the flow meters. The schematic of the collection system components is
shown in Figure 1-6.

Figure 4-3inSecton4depi cts the | ocations of DELCORAGs CSO
depicts the various drainage subcatchments that flow to the CSO regulators. Information about

the 26 CSO drainage areas including their subcatchments, total acreage and combined sewer

acreage are shown depicted inTable 6-1.
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Table 6-1: Subcatchments in the Model Area Sewer System

S0 Collection Area/Subare
Regulator/Interceptor/ Subarea System a (ac) Municipality
Pump Station Type
Regulator 2 02A CSS 29 58 Chester C!ty
02B CSS 29 Chester City
03B CSSs 19 Chester City
Regulator 3 03C CSS 43 87 Chester City
03D CSSs 20 Chester City
04A CSS 12 Chester City
Regulator 4 31 )
04B CSS 19 Chester City
05C CSS 49 Chester City
05D CSS 53 Chester City
05E Separate 27 Chester City
Regulator 5 CH TWP_2 Separate 59 233 Chester Twp
CH CTY 9 Separate 7 Chester City
CH TWP_1 Separate 38 Chester Twp
Regulator 7 07A CSS 21 26 Chester City
07B CSS 5 Chester City
08A CSS 89 Chester City
Regulator 8 08B CSS 96 237 Chester City
08C CSS 52 Chester City
Regulator 9 09A CSS 27 27 Chester City
Regulator 10 10A CSS 60 60 Chester City
Regulator 11 11A CSS 44 44 Chester City
Regulator 12 12A CSS 5 5 Chester City
Regulator 13 13A CSS 41 50 Chester City
13C CSS 9 Chester City
14A CSS 35 Chester City
Regulator 14 14B CSS 13 53 Chester City
14C CSS 5 Chester City
Regulator 15 15A CSS 10 10 Chester City
Regulator 16/17 16/17A CSS 46 27 Chester City
16/17B CSS 31 Chester City
Regulator 16 16A CSS 2 2 Chester City
Regulator 17 17A CSS 12 12 Chester City
18A CSS 28 Chester City
Regulator 18 18B CSS 2 130 Chester City
18C CSS 100 Chester City
18C Separate 100 Chester City
Regulator 19 19B CSS 88 421 Chester City
19D CSS 94 Chester City
19E CSS 76 Chester City
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S0 Collection Area/Subare
Regulator/Interceptor/ Subarea System a (ac) Municipality
Pump Station Type
19G CSS 18 Chester City
PA BORO 1 Separate 28 Parkside Boro
CH CTY 08 Separate 17 Chester City
Regulator 20 20A CSS 18 18 Chester City
Regulator 21 21A CSS 11 11 Chester City
Regulator 22 22A CSS 27 27 Chester City
Regulator 23 23A CSS 10 10 Chester City
Regulator 24 24A CSS 6 6 Chester City
Regulator 25 25A CSS 12 12 Chester City
26A CSS 33 Chester City
Regulator 26 26B Separate 4 37 Chester City
Regulator 32 31A CSS 3 3 Chester City
Chester Creek CCE1 CSss 3 3 Chester City
Interceptor East
CCwi CSS 7 Chester City
CCW2 CSS 6 Chester City
CCW3 Separate 5
CH CTY_ 11 Separate 5 Chester City
Chester Creek PA_BORO 3 | Separate 27 552 | Parkside Boro
Interceptor West
BR_TWP_1 Separate 27 Brookhaven Boro
BR_TWP_2 Separate 49 Brookhaven Boro
CH CTY_ 13 Separate 2 Parkside Boro
UPL BORO_1| Separate 424 Upland Boro
2nd Street Interceptor CH_CTY_02 Separate 238 238 Chester City
Penn Street Interceptor PS1 €SS 3 13 Chester C!ty
PS3 CSS 10 Chester City
RC1 CSS 3 Chester City
CH_CTY_03 Separate 276 Chester City
33A Separate 9 Chester City
CH_CTY_04 Separate 137 Chester City
CH_CTY_05 Separate 124 Chester City
CH _CTY_06 Separate 44 Chester City
Ridley Creek Interceptor CH_CTY_07 Separate 44 2327 Chester City
BR_TWP_6 Separate 327 Brookhaven Boro
NP_TWP_2 Separate 991 Nether Providence
Twp
PA_ BORO 2 Separate 71 Parkside Boro
BR TWP 3 Separate 236 Brookhaven Boro
BR_TWP 4 Separate 21 Brookhaven Boro
BR_TWP_5 Separate 44 Brookhaven Boro
L]
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CSO
Regulator/Interceptor/

Subarea

Collection
System

Type

Area/Subare
a (ac)

Municipality

Pump Station

Stony Creek Interceptor | SC1 CSS 54 54 Chester City
DR1A CSS 8 Chester City
DR1C CSS 7 Chester City
CH_CTY_10 CSS 11 Chester City
TR_BORO 1 Separate 669 Trainer Boro

West End Interceptor "o/ rvp 3 Separate 245 1023 pester Twp
UC TWP_2 Separate 51 Upper Chichester Twp
BS2 CSS 22 Chester City
BS3 CSS 10 Chester City

Delaware River DR1B CSS 3 332 Chester City

Interceptor CH_CTY_01 Separate 329 Chester City

Eddystone Pump Station | EDD_BORO 1| Separate 664 664 Eddystone Boro
RI_TWP_1 Separate 2,806 Ridley Twp
RP_BORO_1 Separate 679 Ridley Park Boro
RU BORO 1 Separate 90 Rutledge Boro
SP_TWP_1 Separate 2,208 Springfield Twp
SW_BORO_1 Separate 898 Swarthmore Boro
UPR_TWP_1 Separate 1,722 Upper Providence Twp

Central Delaware Pump

Station PR_BORO_1 Separate 477 18,806 | Prospect Park Boro
MO_BORO_1 Separate 238 Morton Boro
NE_TWP_1 Separate 3,422 Newtown Twp
NP_TWP_1 Separate 1,927 Nether Providence

Twp
EDG_TWP_1 Separate 735 Edgmont Twp
MA_ TWP_1 Separate 3,604 Marple Twp
UC_TWP_3 Separate 192 Upper Chichester Twp
UPR_TWP_2 Separate 248 Upper Providence Twp
RV_BORO_1 Separate 471 Rose Valley Boro
NP_TWP_3 Separate 110 Nether Providence
. Twp

Chester Ridley Creek  I7\s Twp 1 Separate 3,732 14513 | Aston Twp

Pump Station
CH TWP_4 Separate 593 Chester Twp
EDG_TWP_2 Separate 258 Edgmont Twp
MI_TWP_1 Separate 8,612 Middletown Twp
BR_TWP_7 Separate 156 Brookhaven Boro
CH_BORO_1 Separate 141 Chester Heights Boro

Marcus Hook Pump LC TWP_1 Separate 700 1401 Lower Chichester Twp

Station MH_BORO 1 Separate 701 ' Marcus Hook Boro

Naamans Creek Pump BE TWP_ 1 Separate 2,500 6.528 Bethel Twp

Station UC_TWP_1 Separate 4,028 ' Upper Chichester Twp

L]
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Sewer Mains

Sewer data was collected from DELCORAGs GI'S in su
the H&H model. Most of the pipe input characteristics, including upstream and downstream

nodes, dimension, shape, number of barrels, and flap gate information, werefound or estimated

from record drawings, design drawings and sewer gravity main GIS shapefiles. If sewer main

information was not available, sewer length was estimated using GIS geometry measurement;

sewer sizes were assumed based on upstream and downstrea sewers; and sewer upstream and
downstream offsets were estimated based on sewer connectivity assuming constant slope.

Conduit ID was inherited from the 2012 H&H Model and new IDs were provided for the pipes

not in the 2012 H&H Model.

Manhole information, including invert and rim elevations, were found or estimated from record
drawings, design drawings, and the sewer manhole shape file Manhole ID was inherited from
the name of the manhole in the sewer GIS. Manhole input information was updated based on
the latest available GIS information.

6.4.6 Flow Diversion Structures and CSO Regulators

The Chester CSO system contains 26 permitted CSO regulators as listed ifiable 6-2. The CSO
regulators and outfalls serve as combined sewer reliefs necessitated by stormwater entering the
sewer system and exceeding the hydraulic capacity of the sewers and/or treatment plant Wet
weat her flows in excess of the collection systemb
Chester Creek or Ridley CreekAlthough there are 26 regulators, there are only 25 CSO
discharge locations, as CSO #010 discharges to the Delaware River through CSO #00%able

6-2 shows that eleven of the outfalls, CSO Outfalls #002, 003, 004, 005, 007, 008, 009, 011, 013,
014, and 032, discharge excess wet weather flows into the Delaware RiveNine of the outfalls,
CSO Outfalls #012, 019, 020, 021, 022, 023, 024, 025 and 026, discharge excess wet weather
flows into Chester Creek The remaining five designated outfalls, Outfall #015, 016, 017, 018 and
033, discharge excess wet weather flows intoRidley Creek.

Since the approval of the first LTCP in 1999, DELCORA has undé¢aken a program to replace
and/or rehabilitate CSO regulators|. d tide gates in the City of Chester CSO system. In some
cases, regulators have been eliminated The modifications DELCORA committed to in the 1999
LTCP include a complete replacement of the mechanism, installation of a monitoring system to
determine if flow is passing over the CSO regulator diversion weir to the outfall, and conversion
of the CSO regqulators to Type A. After installation of the first CSO regulator monitoring systems,
DELCORA determined that the monitoring system improves system operation andsignificantly
reduces dry-weather overflows by notifying operators at the WRTP that flow is passing over the
diversion weir. (If it is not raining, this notification is an indication of a dry-weather overflow and
DELCORA dispatches a maintenance crew to correct the situation.) After this determination,
DELCORA installed the monitoring system on all CSO regulators even though it was not required
until the CSO regulator was replaced. DECORA continues to use this system and it provides
critical information t 0 maintain proper operation of the CSO regulators.
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Asindicatedin Table 6-2, t he majority of the Cityds CSO regul
regulators. The original CSO regulators were Type B regulators in which the regulator gate

position is controlled by the level in the trunk sewer entering the CSO regulator chamber. As

part of its regulator replacement program DELCORA is replacing the regulators with Type A

regulators in which the gate position is controlled by the level in the interceptor . This allows for

the interceptor to operate at full capacity thus maximizing the amount of flow being sent to the

WRTP for treatment Flow that cannot enter the interceptor because it is at capacity, passes over

the CSO regulator diversion weir and into the outfall for release to the receiving water.

The updated H&H model includes twenty -six(26) CSO regulators, which were modeled as weirs
and orifices. The configuration of CSO regulators was obtained from both record drawings and
field surveys.

Flow Diversion Structure Components

The key components required for modeling these structures include float-operated gates, orifice
plates and diversion weirs.Table 6-21 i st s basic information for each
regulators.

Regulator Gates

Characteristics of the regulator gates were obtained from as-built drawings and field surveys
and are discussed in detail inAppendix K .

Orifices

Most of the regulators include an orifice between the regulator gate and the downstream
interceptor. All orifices in the collection system are side orifice type, rectangular in shape and
were assigned a discharge coefficient of 0.65. The dimensions are basd on record drawings.
The orifices in the updated H&H Model are discussed in Section 4 of this report.

Weirs

Characteristics for the diversion weirs were obtained from record drawings and were field
verified as necessary. The characteristics of the weirs are discussed in Section 4 of this LTCPU
Report.

6.4.7 Interceptors

The interceptors convey flow from the CSO regulators to the WRTP or to the Chester Pump

Station, which discharges directly to the WRTP. The interceptors shown orFigure 1-4 vary in

size from 246 to 726 in diameter. Any flow enteri
the WRTP for treatment.
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Figure 1-6 is a schematic of the Chester CSO system and shows the outfalls and the interceptors
that are connected to each CSO.Specifically, as diagrammed inFigure 1-6, the relationship
bet ween DELCORA®8s interceptors and outfalls are a

[ The Delaware River Interceptor conveys dry weather flow and a portion of wet weather
flow from CSO Service Areas 002, 003, 004, 005 and 007 into the Booth Street Interceptor
that then leads to the WRTP.

[ The Second Street Interceptor conveys dry weather flow and a portion of wet weather
flow from CSO Service Areas 008, 009, 011 and 024 to the Chester Pump Station, which is
then pumped to the WRTP.

[ The West End Interceptor conveys dry weather flow and a portion of wet weather flow
from CSO Service Area 010 into the Booth Street Interceptor and then to the WRTP.

[ The Ridley Creek Interceptor conveys dry weather flow and a portion of wet weather flow
from CSO Service Areas 012, 013, 014, 015, 016, 017, 018, 032 and 033 to the Chester
Pump Station, which pumps the flow to the WRTP.

[ The Edgmont Avenue Interceptor conveys dry weather flow and a portion of wet weather
flow from CSO Service Areas 021, 022 and 023 into the Ridley Creek Interceptor and
from there to the Chester Pump Station and then to the WRTP.

[ The Chester Creek East Interceptor and the Chester Creek West Interceptor respectively
convey the dry weather flow and a portion of the wet weather flow from CSO Service
Areas 019 and 020. These two interceptors then both flow into the Penn Street
Interceptor that also conveys the dry weather flow and a portion of wet weather flow
from CSO Service Areas 025 and 026 to the Chester Pump Station, which pumps the flow
to the WRTP.
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Table 6-2: CSO Regulator Information

Regj:tor CSO Regulator CSO Receiving Latitude Ll CSO Regulator Regulator
No. Location Water Type Replacement Status
002 Front & Booth Delaware River | 39 A496 75 A2 3d| Brown&Brown | Replaced
003 Front & Highland Delaware River 39A498 75A236| Brown&Brown | Replaced
004 Front & Hayes Delaware River | 39 A508| 75 A2 38| Brown &Brown | Replaced
005 Front & Townsend Delaware River 39A4908 75A2 26| Brown &Brown | Replaced
007 Delaware & Reaney | Delaware River 39A498 75A22 86| Brown &Brown | To Be Determined
008 2"d & Tilghman Delaware River 39A508 75A226| Brown&Brown | Replaced
009 2" & Lloyd Delaware River 39A508 75A226| Brown &Brown | Replaced
010* 5" & Pusey Delaware River | 39 A508 75 A2 2 6| Brown &Brown | Replaced
011 2nd & Parker Delaware River | 39 A508 75 A2 18| Brown &Brown | Replaced
012 2" & Edgmont Chester Creek 39A508 75A216| Brown &Brown | Replaced
013 2" & Welsh Delaware River | 39 A508 75 A2 18| Brown &Brown | Replaced
014 3 & Upland Delaware River | 39 A508 75 A2 1 6| Brown &Brown | Replaced
015 4t & Melrose Ridley Creek 39A518 75A20 6| Brown &Brown | Replaced
016 8t & McDowell Ridley Creek 39A518 75A20 6| Brown &Brown | Replaced
017 gth & Campbell Ridley Creek 39A518 75A20 8| Brown &Brown | To Be Determined
018 Sun Dr. & Hancock | Ridley Creek 39A518 75A20 6| Brown &Brown | To Be Determined
019 i'i";sict;rozer Chester Creek 39A518 75A21 6| Brown&Brown | To Be Determined
020 Kerlin & Finland Chester Creek 39A518 75A226| Brown &Brown | Replaced
021 9t & Sproul Chester Creek 39A518 75A21 6| Brown &Brown | Replaced
022 6™ & Sproul Chester Creek 39A508 75A21 6| Brown &Brown | Replaced
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Regulator
No.

CSO

CSO Regulator

Location

CSO Receiving

Water

Latitude

Longitude

CSO Regulator
Type

Regulator
Replacement Status

023 3 & Edgmont Chester Creek 39A508 75A21 6| Brown&Brown | Replaced
024 3 & Dock Chester Creek 39A508 75A21 6| Brown &Brown | Replaced
025 5th & Penn Chester Creek 39A508 75A21 6| Brown &Brown | Replaced
026 7t & Penn Chester Creek 39A508 75A21 6| Brown &Brown | Replaced
nd
032 2" & Avenue of Delaware River | 39 A506 75 A2 1 6| Weir Structure | Removed Mechanisms
the States
Elkington Blvd. . ‘ N . o . .
033 g_ Ridley Creek 39A528] 75A22 08| Weir Structure | Removed Mechanisms
and Ridley Creek
Notes:
CSO Regulator 010 discharges at Outfall 009.
CSO Regulator 006 has been disconnected from CSS and removed from NPDES permit
CSO Regulator 007 discharges through the outfall pipe of CSO Regulator 006
CSO Regulators 007,017, 018, 01®eplacements have been put on holddue to revisions to the LTCP that would render the replacement
unnecessary
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6.4.8 CSO Outfalls

Outfalls are the discharge points at the receiving streams. The outfalls can either be free outfalls

without any boundary conditions or the outfalls can have a boundary condition that the head

needs to overcome for outflowtooccur . The outfalls in DELCORAGOs coll e
in the tidal river reach. Therefore, appropriate tidal stages from NOAA data were used to set

boundary conditions . Outfalls can have a flap gate or other backflow device at the end to

prevent backflow. The CSO Outfalls are dscussed in detail in Section 4 of this report.

6.4.9 Drainage Areas and Subcatchments

Each of the 26 CSO regulators has a unique drainage area associated with it. A CSO drainage
area is defined as the entire surface area contributing overland wet weather flow to a specific
CSQ Subcatchments are smaller drainage basins located within the overall CSO drainage area
Subcatchments are more useful when developing a model, because the area is smaller and it
becomes more site-specific. Subcatchment boundaries were determined from sewer system
maps and local topography. GIS software was then used 6 estimate the acreage within a
subcatchment boundary.

The subcatchment parameters- percent imperviousness, depression storage, and soil infiltration
parameters are discussed in Section 4 of this report.

Collection System Pump Station

Major pump stations in the Western Service Area and the Central Delaware Pump Station in the
Eastern Service Area were added to the updated model, as well as force mains connecting the
pump stations to the WRTP. The pump stations included in the updated H&H Model are as
follows:

[ Chester PS (CPS)

Existing PS1 (EPS1)

Marcus Hook PS (MHPS)

Naamans Creek PS (NCPS)

Eddystone PS (EDPS)

Central Delaware PS (CDPS)

Chester Ridley Creek PS (CRPS)

Sun Oil PS (Owned by Sunoco) (SPS)

[ Kimberly Clark PS (Owned by KC) (KCPS)

= TR Th TR THh TR T

The Pump Stations that were excluded from the H&H Model are discussed in Section 4 of this
report.
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6.5 Force Mains

DELCORA®Gs Mo d edthehumeraus foraecmainsdhat convey flow from the various
pump stations to the WRTP.

[ Chester Force Main

Central Force Main

Chester-Ridley Creek Force Main

Naamands Creek Force Main
Marcus Hook/Sun Oil Force Main

Eddystone Force Main

= Th Th THh TH TH

Kimberly Clark Force Main
[ Existing Pump Station Force Main

The 40-MGD Chester Pump Station discharges to the Chester Force Main which then runs to the
WRTP as a 54inch diameter ductile iron force main.

The Central Delaware Pump Station discharges through two force mains, one of which connects

to the Model Area and the WRTP while the other delivers flow to the PWD-SWWPCPThe force

main to the Model Area is referred to as the Central Force Main and is a 3.4mile, 24-inch ductile

iron force main which subsequently connects to the Chester Force Main This connection allows
DELCORA to send up to 27 MGD of flow from the CDP
operating policy limits this flow to 20 MGD, with flow s above this point to be directed to P WD-

SWWPCR Only the force main connecting to the Model Area is included in the updated H&H

model.

A schematic representation showing the force mains can be found in Figure 1-6. A map
showing the location of the force mains is depicted in Figure 6-1.

Flow Monitoring Data Summary

Rainfall Monitoring and Analysis, Dry Weather Flow Analysis, and Wet Weather Flow Analysis can
all be found in the Existing Service Area Characterization Report inAppendix K with updated
model calibration and validation results in Appendix T and Appendix U

The majority of the flow meters measured flow, level and velocity data for each flow monitoring
site at 5-minute intervals; other flow meters measured the same parameters in15-minute
intervals. Metering data was analyzed for dry weather flows and wet weather flows for each
monitoring site.

The DWF was ultimately used as inputs into the H&H model. Overall annual average DWFs,
average monthly DWFs, and weekday and weekend diurnal patterns were input into the model
for each flow meter in the combined area. The WWF were used to calibrate the model output.
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Model data was compared side by side with metered data for each wet weather event for each
flow meter.

Figure 6-1: Force Mains
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6.6 Collection of WRTP Operational Data

In addition to flow data collected from the flow meters located in the collection system, flow

dat a

from DELCORAOS

WRTP

i nfl

uent

fl ow meter

summary of the plant flow data is shown in Figure 6-2Error! Not a valid bookmark self-
reference, Figure 6-3, Figure 6-4, and Figure 6-5.

Figure 6-2: DELCORA WRTP Influent Flow (3/16 26/16)
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Figure 6-3: DELCORA WRTP Influent Flow (7/16 29/16)
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Figure 6-4: DELCORA WRTP Influent Flow (10/16 212/16)
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Figure 6-5: DELCORA WRTP Influent Flow (1/17 24/17)
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6.7 Characteristics of the Receiving Waters

6.7.1 Physical Characteristics

The CSS discharges to portions of the Delaware River and two of its tributaries, Chester Creek
and Ridley Creek. These receiving waters are located in the tidal portion of the Delaware River
Basin, which stretches from the mouth of the Delaware Bay (RiveMile 0) to Trenton (River Mile
133.4). The segment of the Del aware River direct/
Zone 4, which extends from River Mile 78.8 to River Mile 95.0 (seeError! Not a valid bookmark
self-reference). Chester Creek is located at River Mile 82.93 and Ridley Creek at River Mile 83.8.
These creeks are tidally influenced tributaries to the Delaware River. For Chester Creek, the tidal
portion extends from the mouth of the tributary at Delaware River up stream to Kerlin Street in
Chester City while for Ridley Creek, the tidal portion extends from the mouth of the tributary at

the Delaware River upstream to MacDade Boulevard in Chester City (Summary Book 2017
Pennsylvania Fishing Laws & Regulationshttp:/iww.pfbc.pa.govifishpub/summaryad/delaware.html )
(PFBC, 2017)

In March 2017, an elevation (bathymetric) survey was conducted by LimnoTech for the lower
portions of the Chester and Ridley Creeks.Figure 6-7 shows the transect locations where
elevation measurements were collected. Reaches surveyed included the lower 2.75 miles of
Chester Creek and 3.25 miles of Ridley Creek to their discharge into the Delaware River.
Transects were collected on ¥+mile interval spacing. Access to the creeks on the upper portions,
generally greater than 1 mile upstream, was by wading where the bottom was shallow and firm.
The portions below 1 mile were too deep and soft to be accessed on foot and a john boat with
tagline was utilized.

Each creek cross section was surveyed at approximately five locations across the bed, water
surface, bank toe, and bank top. Access to the entire upland bank at transect locations was not
always possible; so the closest points safely accessed to the bankde were surveyed. Elevation
measurements from this survey were compared with similar elevation data from a 1977 Federal
Emergency Management Agency Flood Insurance Study of the creek{FEMA, 2015) To serve as
a useful check on the accuracy and sufficiency of the bathymetric survey data.

Watershed Drainage Basins

The Chester Creek and Ridley Creek watersheds extend from the mouth of the tributaries

upstream through Delaware County and into Chester County, well beyond the boundaries of
DELCORAOs Model Area. The extent of tdiratedmat er shed
Error! Reference source notfound, al ong with the boundaries of DEL
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Figure 6-6: Zones of the Delaware River and Bay
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Receiving Water Use Designations and Applicable Water Quality Standards

Information about the water quality standards, the designated uses and the impairment status

for the three receiving water bodies impacted by
PADEPGs 2014 I ntegrated Water Qualitg3Madniltiogti &),
Pennsylvania Code, the Del aware River Basin Commi

(WQRs) and from the DRBC&6s 2014 Del awa(®RBCRi ver an
2014). This information is presented in Section 2 of this LTCPU

Summary of the Identified POCs for Each Receiving Water

The determination of the Pollutants of Concern fo
bodies occurred as part of the development of the Identification of Sensitive Areas and Pollutants

of Concern Reportand this information was also summarized as part of the Existing Service Area
Characterization Report The methodology used for determining the POCs and the POCs that

were identified are detailed in Subsection 2.5 of this LTCPU

Summary of Sensitive and Priority Areas

The determination of the Sensitive Areas for DELC
development of the Identification of Sensitive Areas and Pollutants of Concern Repornd this

information was also summarized as part of the Existing Service Area Characterization Report

The methodology used and the identified Sensitive Areas are detailed in Subsection 2.3 of this

LTCPU report.

Collection of Water Quality Data

The Existing Service Area Characterization Reportn c |l uded i nf ormati on about L
Quality Monitoring Program and included water gqua
discharges, storm water discharges, and from the three receiving waters This information is

presented within this LTCPU report within Section 5- Water Quality Monitoring and Modeling.

Typical Hydrologic Period

The Existing Service Area Characterization Reportn c |l uded i nf ormation descridb
statistical evaluation of long-term local rainfall patterns and the identification of an appropriate

Typical Hydrologic Period for LTCPU development purposes This information had been

summarized from the previously submitted Typical Hydrologic Period Repor{Greeley and

Hansen, 2016a) which was approved by PADEP and USEPA on May 23, 2016he details of the

determination of the Typical Hydrologic Period (1994 through 1996) are presented within this

report in Section 3 - Typical Hydrologic Period.
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6.8 Hydrologic and Hydraulic Modeling

The Existing Service Area Characterization Repoalso included information describing the

devel opment and application of the Hydrologic and
sewer system, which was used to help identify and evaluate the range of potential water

pollution/control alternatives . Information regarding the development and application of the

H&H Model is presented within this report in Section 4 - Sewer System Hydrologic and

Hydraulic Model Update and Calibration.

The Sewer System Hydrologic and Hydraulic (H&H) Model Report was submitted to USEPA and
PADEP on June 30, 2017, as was approved on April 12018, after DELCORA responded to
comments received on January 2, 2018 The approved report is included in Appendix F . It is to
be noted that the H&H model was updated and recalibrated after the June 2017 submission as a
result of receiving additional monitoring data, pump station operation data, and sewer system
characteristics data The H&H Model Calibration and Validation Results (updated July 2018and
June 2020 are provided in Appendix T and Appendix U . The baseline number of overflows by
regulator and regulator overflow volumes predicted by the final version of the H&H model used
for this LTCPU are summarized inTable 9-3 and Table 9-4, respectively.
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7 PUBLIC PARTICIPATION

DELCORAGs Public Participation PIl-ganggubli®eP) was dev
participation process that actively involves the public by informing and soliciting input from

stakeholders, including the public, customer communities and regulatory agencies as the LTCPU

is devel oped and i mplemented and to meet the requ
DELCORAGS6s Consent Decree.

7.1 Expectations of the CSO Policy

The goals of the PPP during the development of the CSO LTCPU included addressing the
specific requirements of the United States Environmental Protection Agency Combined Sewer
Overflow Control Policy (dated April 19, 1994) by:

‘employing a process that actively involves the affected public in the decisiemaking to

select the longterm CSO controls. The affected public includes rate payers, industrial users

of the sewer system, persons who reside downstream from the CSOs, persah® use and

HQMR\ WKHVH GRZQVWUHDP ZDWHUV DQG DQ\ RWKHU LQWHUH

Additionally, in accordance with Section V.A.17 of the Consent Decree between the United

States of America, the Commonwealth of Pennsylvania, Department of Environmental

Protection, and DELCORA, ( | o dshadl descdbe in detaihow t 17, 20
DELCORA will inform and solicit input to its updated LTCP from stakeholders, including the public,

customer communities and the regulatory agenciesThe plan shall specifically describe how the

LTCP update process will:

DGGUHVV WKH LPSDFW RI '"(/&25%-V &62V DQG /7&3 RQ HQYLUR
seek input from communities that may have historically borne a disproportionate share of

WKH QHJDWLYH HQYLURQPHQWDO FRQVHTXHQFHV UHVXOWL
ensure that the LTCP and selected CSO Control Measures will not impose a

disproportionate share of negative environmental consequences on such communities

in the future.

7KH SODQ VKDOO DOVR LQFOXGH D VFKHGXOH IRU "(/&25%-V LP:

The USEPA €ombined Sewer Overflows Guidance for Longerm Control Planindicates that
public participation and Agency interactions should occur at the following steps of the LTCP
development process:

1. System Characterization
2. Development and Evaluation of Alternatives for CSO Controls
3. Selection and Implementation of the Long-Term Plan
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The PPP has been developed to actively involve the affected public in each of the above steps
via Public Participation Meetings and other methods as further described in the herein and in
the PPP In addition to these minimum requirements, one additional Public Participation
Meeting will be considered prior to the required meetings (listed above) to inform the public
early in the planning process about the scope and goals of the program.

The PPP was implemented to address the above requirements of the CSO Control Policy$ection
V.A.17 of the Consent Decree and the USEPA& €SO Guidance for LTCP DocumenDELCORA
submitted the PPP to the USEPA and PADE#h October 21, 2015, within three months of the
lodging of the Consent Decree meeting the first step of the Consent Decree Public Participation
requirements. The final PPP was approved by the USEPA and PADEP on April 28)16, and is
included in Appendix L of this report.

7.2 Public Meetings and Engagement Tools

The main objective of the public meetings and the engagement tools that were implemented
under the PPP was to foster public awareness and actively facilitate public involvement by taking
into consideration public input during the decision-making process and selection of the final
long term CSO controls. Public engagement wasencouraged and accomplished during each
public meeting by incorporating a Questions and Answer sessionat the end of every meeting.
DELCORA has employed a fultime public engagement co ordinator from the community to
address citizen concerns.

7.3 Meeting Schedule

Public meetings were held over the course of the LTCPU development effort to inform and
actively solicit input to its LTCPU from stakeholders, including the public, customer communities,
and the regulatory agencies. The LTCR meeting subject and actual meeting dates are noted in
Table 7-1.

7.3.1 Inputs During the Public Participation Process

Five public meetings were planned and implemented at different steps in the development of
the DELCORA CSO LTCPU as recommended by the CSO Guidance Document. In summary, the
Public Participation Meetings that were held are as noted in Table 7-1.
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Table 7-1: Public Meetings, Locations and Meeting Dates

. . . . Meeting
Meeting No Meeting Topic Location
Dates
Meeting No. 1 Scope and Purpose of the Study | Chester City Hall March 15, 2016
Meeting No. 2 System Characterization Ridley Township June 27, 2017
Municipal Building
Meeting No. 3 Development and Evaluation of | Chester City Hall December 5, 2017
Alternatives for CSO Controls
Meeting No. 4 Selection and Implementation Aston Township September 26, 2018
of the Long-Term Plan Administration Building
Meeting No. 5 Proposed CSO Control Plan and | Virtual Meeting June 9, 2020
Implementation of LTCP

The location of each meeting was different to provide opportunities throughoutt he DELCORA
Service area for residents to attend.

7.3.2 Facilities Description and Location

The public meetings were held at different locations in order to maximize the likelihood of
attendance and participation from the residents and stakeholderswithin the service area. The
facilities were checked ahead of time and had ample meeting space These locations serve a vital
role in Delaware County ascentral meeting places and serve as gathering places for the local
community as well as for the hosting of numerous public events, including public information
meetings. However, due to global COVID-19 pandemic, the fifth public meeting was a virtual
meeting.

7.3.3 Responsiveness Summary

Each public meeting provided an opportunity for the public to be actively involved in the
decision-making processto select the LTCRJ CSO controls By informing the public early in the
planning process about the scope and goals of the program and continuing public involvement
conflicts could be identified and addressed more expeditiously. Each Public Meeting included a
presentation of status of the LTCRUJ and an update from the previous meeting. Questions from
the public were taken during the presentation an d at the end of the presentation for each
meeting. Responses to each comment or questionwere provided during the meetings . A 30-day
period after each meeting was allowed for questions and comments to be mailed to DELCORA.

At the beginning of each meeting a Public Comment Form was handed out to attendees

allowing them to submit questions or comments in writing. Comment Forms could be handed in

at the end of the meeting or mail ed to DELCORADuring the fifth meeting, attendees were

all owed to submit their comments wusinagdthe virtua
attendees were also afforded the opportunity to provide verbal input . After each Public Meeting,
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a Responsiveness Summary was prepared to memorialize all comments; statements and
guestions raised by the public during the meeting.

A final copy of the Meeting presentatonwas pl aced on DELCORAms CSO LTC
addition, the responsiveness summary vas also made available at eachoffline repository
location.

7.3.4 Public Engagement Tools

The public engagement program was developed in collaboration with DELCORA and the
Engineering and Program Management Consultant. This program included multiple tools nested
in primarily the two following strategies:

1. Direct Engagement Strategy: This strategy vas implemented at the Public Meetings,
as well asthe Stakeholder Meetings, and addressed the complex issues of the LTCRJ
program by providing an opportunity for public participation that is active, interactive,
and encourages people to provide ideas and comments and continue to learn about
DELCORAG6s CSO LTCPU program and its objectiyv
each meeting to encourage discussion during the presentation for a better
understanding of the D ELCORA system.

2. Digital Engagement Strategy: This strategy adively engaged the public in providing
feedback and comments through the use of digital technology on the DELCORA CSO
Website.

The two strategies listed above are detailed further in the approved PPP.DELCORA has
employed a full-time public engagement coordinator from the community to address citizen
concerns.

7.3.5 Public Meeting Descriptions

Four public engagement meetings were held over the duration of 42 months during the

development of the updated Long -Term Control Plan Update while the fifth meeting was held

during the response peri od tMeetiBg? WereRlavBIEp&ddocs r evi ew
synchronize with the needs on the development of the LTCPU and informing those that are

affected by the strategies implemented for the selection of CSO control alternatives. Each public

meeting consisted of a presentation to the public that included elements of the following topics

suggested by the U S E P @oinbined Sewer Overflows Guidance for Longerm Control Plan

1. System Characterization
2. Development and Evaluation of Alternatives for CSO Controls
3. Selection and Implementation of the Long-Term Control Plan

At each of the first four public meeting copies of the meeting presentation w ere made available
as a handout to the public in attendance. Since the fifth meeting was held virtually, handouts
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were not provided. The public meeting presentations were provided as requested to other listed
stakeholders (as discussed in Section 3) and posted on the websiteMeeting notes were drafted
after each public meeting memorializing the proceedings and public questions . See Appendix
M for Public Meeting Nos. 1, 2, 3, 4 and 5 meeting notes, sign-in sheets, presentations and list
of public comments with responses.

The first public meeting was used to brief the public on the history, scope and purpose of the
study and to obtain their general views on the study . At this meeting, a general presentation
with information on DELCORA and its CSO LTCPU program was given to the public.

The second public meeting focused on updating the public on th e scope of activities that make
up the system characterization,the analysis of existing data and development of the monitoring
and modeling programs, the identification and status of implementation of the Nine Minimum
Controls, and the process for evaluating alternative CSO controls Figure 7-1 provides a
photograph of the second Public Meeting. DELCORA and the Enigieering and Program
Management Consultant provided a Powerpoint presentation with hand-outs to the public for
the following information :

)

Scope of monitoring and assessment programs for system characterization

The watershed approach to CSO control planning

Identification of watersheds in the CSO area

Identification and quantification of non -CSO sources

Existing sewer system conditions and problems (e.g., flooding, basement backups)
Quantification of CSO flows and loads and impacts of CSOs on receiving waters
Results of CSS and receiving water monitoring programs

Development and calibration of the CSS and receiving water models

TH TR TR TR TR TR TR T

Identification and implementation status of the NMC

~~

Process for evaluatingCSO control alternatives

There were approximately sevenindividuals from the public in attendance for the second Public
Meeting. During the second public meeting a question was asked relating to CSOs near the
Flower Street Boat Ramp located in Chester near the new Soccer Stadium. DELCORA considered
and has addressed this concern through a selection of alternatives tat will provide significate
CSOs reduction at each regulator upstream and downstream of the boat ramp area.

"I'(].in Section 7 Page |7-5



DELCORA CSO LongTerm Control Plan Update

Figure 7-1: Photographs of Public Meeting Nos. 2 and 3

The goals of the third public meeting were to actively involve the public in the development of
the alternative solutions to protect the receiving streams, as well as to consider the financial
impacts to the community as a whole. Any suggestions, comments and financial impacts to the
community were considered. Figure 7-1 provides a photograph of the 3 " Public Meeting. The
following key information was presented to the public during this meeting:

[ Water quality goals for each receiving water segment

[ CSO control goals for each receiving watersegment as developed under the
Presumption and/or Demonstration approach options

[ Types of control alternatives available to meet CSO control goals
[ CSO control alternatives identified to meet the control goals
[ Process of evaluating and comparing various alternatives for CSO control

During the CSO control measures evaluation stage, alternative measures to reduce the impact of
CSO discharges typically fall into one of the following four categories:

1. Source Control Technologies/Alternatives- eliminating or preventing pollution before
it is created

2. Collection System Control Reducing Technologies/Alternatives & reducing the
discharge volume, concentration, or frequency

3. Storage Technologies/Alternatives - capturing all or some of the discharge and then
releasing it for treatment

4. Treatment Technologies/Alternatives - treating as much as possible

As part of the third public meeting participation process, various CSO control measures
investigated through engineering analysis were presented by the LTCPUENgineering Consultant
and DELCORASome of the major CSO mitigation measures that were considered are listed
below:
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Capacity Recovery in the existing CSS

CSO Regulator Improvement Program

Sewer System Cleaning/Flushing to avoid backups
Sewer/ CSO Regulator replacement

Tide Gate Maintenance or replacement

Reduction of fats, oil and grease FOQ in the sewers
Outfall Maintenance Program;

Private Property Inflow and Infiltration Elimination
Outfall Combined Wastewater Diversion and Separation
Outfall Consolidation, Relocation, or Elimination
Additional Conveyance Systems

THh TR TR TR TR TR TR TR TR TR TR TR

Inlet Replacement Program

~

Downspout Disconnect Program

There were approximately 35 individuals from the public in attendance for the third Public
Meeting . A major focus of the public concern, questions and discussion for the third public
meeting revolved around the Chester Stormwater Authority . Many individuals at the meeting
were concerned that a new Chester Stormwater Authority was formed imposing a separate
stormwater fee on the residents of Chester, however, they saw this authority as a duplication of
effort of DELCORA responsibility The City of Chester wa present and the city engineer clarified
the responsibility of the City of Chesterrelating to the Municipality MS4 area of Chester.

The fourth public meeting was held to discuss and present progress on the development and
selection of the alternatives for implementation of the Long -Term Plan Update The alternatives
were evaluated in detail and prior to selection of specific CSO controls. The fourth public
meeting was held to inform the public of each CSO control alternative and ranking based on
Knee-of-the-Curve (KOCanalysis.Figure 7-2 provides photographs of the fourth Public
Meeting. The fourth public meeting was originally advertised as starting at 6:00 however the
start time had to be adjusted to 5:00 PM. The following key informational items were presented
to the public during the 4 ™ Public Meeting:

[ LTCRJ Completed Early Action Items and System Improvements to Date
[ Review of National CSO Policy Requirements for the Alternative Analysis

[ LTCPU Alternative Analysis

[ 0 Kn-efghe-Cur ved Analysis and the Recommended Pl an
f

LTCRJ Implementation Schedule and Milestones
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Figure 7-2: Photographs of Public Meeting No. 4

>/
‘ Combined Sewer Overflo
Long Term Control Plan U
DELCORA i
Public Parficipation Meeting No. 4 !
Eva

There were no individuals from the public in attendance for the fourth Public Meeting. However,
there were two consultants that arrived after meeting adjournment. They indicated that the
LTCPU website showed that the meeting started at 6:00 PM. DELCORA met separately with the
two consultants on November 1, 2018, and provided a hardcopy of the Public Meeting No. 4
presentation and handout materials and reviewed the materials with them. They had no
guestions or feedback that would influence the LTCPU. They gined the meeting sign-in sheet
(see Appendix M).

A Public Briefing Document was posted on the website and delivered to the repositories two

weeks before the fourth Public Meeting. The Public Briefing Document summarized the

DELCORA Recommended Longrerm Control Plan to addressCombined Sewer Overflows in

Chester, Pennsylvania where necessanAlso covered in the summary were thefollowing key

issues: (1) an overview of the DELCORA System and Wet Weather Issues, (23ummary of

progress to date, (3) response to public comments to date, (4) review of sensiive areas, (5)the

range of alternatives considered, (6) DEBeECORAGs
implementation schedule and, (8) post construction monitoring of the overflow control

program.

Thefifth public meeting was hel d in response to EPA/ PADEP®O6s col
the proposed selected CSO control plan in order to actively involve the affected public and to

solicit input. The following key informational items were presented to the public during the fifth

Public Meeting:

[ LTCPU Completed Early Action Items and System Improvements to Date

[ Review of National CSO Policy Requirements for the Alternative Analysis

[ Proposed CSO Control Plan, with description of the technologies and life cycle costs
f

Potential locations of various CSO control elements and the potential impacts to public
property, including parks, commercial property, and private property.
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[ LTCPU Implementation Schedule and Milestones

f Various ways for the interested public to obta
LTCPU.

Members of the public did ask questions during this meeting. However, it should be noted that
no members of the public objected to the proposed CSO Control Plan.

7.3.6 Meeting Advertisements

To meet the requirementsof Pennsyl vani adéeghe BRPin AppendixeL),Act ( s
DELCORA provided public notice of its meetings not less than three days in advance of the
meeting and gave the schedule for each of the remaining meetings during the first meeting
presentation.

In accordance with the Sunshine Act DELCORAnvited the public to participate in the LTCPU

meetings by placing an advertisement indicating place, date and time in the following four local
newspapers or circulations andbyalsoposti ng the notice on DELCORAG®GS
advance.

1. Chester Spirit

2. Delaware County Daily Times
3. Philadelphia Inquirer

4. Press Newspaper

Figure 7-3 presents anexample of the LTCRJ public meeting advertisement. This notice was for
the first LTCPU Public Meeting. The other public meeting advertisements were similar.

DELCORA also provided public notice of any special meeting or rescheduled meeting at least 24
hours in advance of the time of the convening of the meeting specified in the notice.
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Figure 7-3: Advertisement for the First Public Meeting

Og cor®

COMBINED SEWER OVERFLOW (CSO)
LONG-TERM CONTROL PLAN UPDATE (LTCPU)
PUBLIC MEETINGS

Please join DELCORA for a series of public meetings on our
Combined Sewer Overflow Long-Term Control Plan Update.

Learn about DELCORA’s combined sewer system and the
proposed strategies for significantly reducing combined
sewer overflows to our rivers and streams. Please give us
your feedback on items discussed at the scheduled meeting
below.

15T MEETING

TOPIC: Scope and Purpose of the Study
WHEN: Tuesday, March 15, 2016 at 6:00 PM (EST)
WHERE: Chester City Hall
Community Room (Room entrance facing Rt 291)
1 E. 4" Street, Chester, PA - 19013

General Email: ltcpinfo@delcora.org
General Phone Number: 610-876-5523
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7.4 Stakeholder Members and Meetings

In addition to the Public Meetings and Engagement Tools described in Subsection 7.2, a group
comprising of stakeholder members was formed for this PPP.

7.4.1

Selection of Members

To reflect a balance of perspectives, stakeholder membersconsisted of representatives from the
public, customer communities, regulatory agencies, and special interest groups The list of
stakeholders considered by DELCORA is provided below.

I

10.

11.

12.
13.

Darby Creek Joint Authority
Central Delaware County Authority
Muckinipates Authority

Delaware River Basin Commission

Radnor, Haverford, Marple
Authority

Southern Delaware County
Authority

Southwest Delaware County
Municipal Authority

Middletown Township Sewer
Authority

Chester Environmental Partnership

Department of Environmental
Protection - Southeast Regional
Office

Delaware County Planning
Department

State Elected Officials
Local Municipal Officials

14,

15.
16.
17.

18.
19.

20.
21.
22.
23.

24.
25.
26.

27.
28.

National Association for the
Advancement of Colored People
(NAACP)

Chester City Council
Pennsylvania Resource Council

Chester, Ridley & Crum Creek
Watershed Association

Chester Water Authority (CWA)

Delaware County Public Relations
Department

Delaware Riverkeeper
PA Sea Grant
Delaware County Council

Delaware County Chamber of
Commerce

Industrial Contributors
Chester Business Association

Chester Economic Development
Authority

Stormwater Authority of Chester
Chester Stormwater Authority

T'{Lin
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