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Appendix G

Deliverables

Paragraph 3.a. of the Consent Order and Agreement (COA) between Pennsylvania
Department of Environmental Protection (DEP) and the City of Philadelphia (City) lists
ten "Deliverables" that are required to be submitted by the City within the first four years
of the term of the Agreement. Descriptions of the Deliverables are presented below.

Implementation and Adaptive Management Plan:

The Implementation and Adaptive Management Plan (IAMP) will provide details
on how the LTCPU CSO Program will be implemented by the City during the first five
years after approval, and it will outline the City's proposal for evaluating progress and
making decisions at the five-year marks throughout the term of the Consent Order and
Agreement. The IJAMP will describe the City's plans for tracking, reporting, and
assessing progress of the CSO Program activities. It will include information about the
following:

e Adaptive Implementation: The IAMP will include a description of how the City
will make decisions about adapting their efforts to address future circumstances.
It will outline the decision-making process that the City proposes to be used when
Evaluation and Adaptation Plans (EAP) are submitted in the future at the five-
year, ten-year, fifteen-year, and twenty-year milestone dates.

e Capital Projects: The IAMP will list those LTCPU capital projects that are
already completed or under way, and also the projected number and types of
projects proposed to be implemented in the four and a half years leading up to the
delivery of the first Evaluation and Adaptation Plan (EAP). It will describe
projects including (but not necessarily limited to) those associated with green
stormwater infrastructure, sewer separation, and interceptor lining.

o Green Stormwater Infrastructure data system(s): The IAMP will describe the data
system(s) that will be used to track Green Stormwater Infrastructure projects,
from construction of the project through the lifetime of the project including
periodic inspections and maintenance. The Plan should describe reporting
formats proposed to be used in the Annual Reports and EAPs.

e Operation and Maintenance: The JAMP will describe the City's plans to ensure
that green stormwater infrastructure projects are operating according to design.
While a comprehensive Green Infrastructure Maintenance Manual is in
development (see below), the IAMP should provide a statement of the status of
this issue in the interim. The IAMP will address how the City will provide for
compliance with maintenance obligations for those projects where maintenance is
the responsibility of others, including private entities.

o Streamlining: The IAMP will contain a detailed report describing the ways in
which City codes, ordinances, policies, and interagency procedures have been, or
will need to be, modified to optimize the implementation of the LTCPU. It will
also address coordination with non-City entities, and any conflicts between State
requirements and the implementation goals of the CSO Program. It will include
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recommendations for ways to overcome potential legal issues, such as those that
could arise from the State Utility Law, ownership and liability concems, and
public/private boundaries issues. This section should supplement the information
already provided as part of the Approved LTCPU.

e Sewer System Evaluation Survey (SSES): The JAMP will provide a plan and
schedule for the implementation of a program to address wet weather inflow and
infiltration (WWII) in the City's separate sewer areas. Within 3 years of the
effective date of the CO&A, the City will complete a sanitary sewer evaluation
survey (SSES) to better explore the potential for further remedial controls on
sanitary sewer infiltration and inflow to reduce CSOs. Within two years
thereafter, the City must develop and initiate implementation of a strategy to
address any WWII issues identified as having a significant potential to reduce
CSO discharges. In developing the scope of work for the SSES PWD will follow
the American Society of Civil Engineers (ASCE) and the Water Environment
Federation (WEF) Manual of Practice FD-6, "Existing Sewer Evaluation and
Rehabilitation."

e Qutlying Communities report: The IAMP will provide a description of the City's
efforts to address wet weather peaking in the sanitary flows that are received from
outlying communities under the terms of contracts (suburban wholesale
wastewater customers). This section will describe actions taken to date as well as
actions proposed for the future, and will address how the outlying communities
themselves may be engaged in the effort to find opportunities and implement
corrective action to reduce wet weather peak flows.

e Early Action Area project: The IAMP will include a proposal and schedule for
the assessment of the effectiveness of green stormwater infrastructure in reducing
combined sewer overflow volumes using early action areas. Early action areas
are areas where green stormwater infrastructure will be implemented in a
relatively concentrated area, and wet weather flows will be monitored, to
demonstrate the impact of green stormwater infrastructure on the CSS flows. The
proposal should address the issues of scale and timing for this effort, and should
also discuss the identification of candidate areas.

Green Infrastructure Maintenance Manual development process plan:
This deliverable will describe the process and schedule for developing the Green

Infrastructure Maintenance Manual.

Comprehensive Monitoring Plan:

This document will contain a description of the City's plans for performing
monitoring of natural and engineered systems that are associated with the CSO Program.
It will address the monitoring and assessment of surface waters, ground water, rainfall,
CSO discharges, sewer flows, and green infrastructure performance.

In addition to monitoring, the Plan will also address hydrologic and hydraulic
modeling. The City uses modeling to support various aspects of the CSO Program. A
description will be provided of the methods to be used for performance tracking of the
CSO Program in the form of hydrologic/hydraulic modeling with verification using
metered data, as discussed in Section 10 of the LTCPU. There will also be a discussion
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of how the City will handle future updates or changes to the model itself. If the City
should make changes to the model, DEP will wish to have a way to make a meaningful
comparison between future modeling results and the information already presented as
part of this effort, including information in the September 2009 LTCPU.

Facility Concept Plans for each of the Water Pollution Control Plants:

There will be a separate Facility Concept Plan for each of the three Water
Pollution Control Plants. Each Plan will describe specific engineering and construction
proposed to increase the maximum wet weather flow rate through the facility, and
thereby to increase the capture rate of combined sewage. These Plans will provide design
and construction performance standards (in terms of "percent complete") for the five-
year, ten-year, and fifteen-year milestone periods. These performance standards will
become permit requirements by being incorporated into future versions of the NPDES
permits. (Note: The Water Pollution Control Plant upgrade projects are expected to be
completed at the end of the twenty-year period.)

Updated Nine Minimum Controls Report:

To support the LTCPU, the City will update the "Implementation of Nine
Minimum Controls" document, which was originally submitted in September, 1995. The
updated report should indicate how the City's activities are being carried out currently,
and highlight how these activities may have changed as a result of new technology, new
practice, or other circumstances.

Tributary Water Quality Model - Bacteria:

This report will describe the methods, and provide the results, of a project to
model] the receiving water quality in the Tacony/Frankford Creek and the Cobbs Creek.
The work will include the collection of field data for model development and validation.
The model will be used to assess the projected impact of the CSO Program in future
years, and to evaluate alternative implementation options.

Tributary Water Quality Model - Dissolved oxygen:

This report will describe the methods, and provide the results, of a project to
model the receiving water quality in the Tacony/Frankford Creek and the Cobbs Creek.
The work will include the collection of field data for model development and validation.
The model will be used to assess the projected impact of the CSO Program in future
years, and to evaluate alternative implementation options.

Green Infrastructure Maintenance Manual:

The Manual will address the operation and maintenance of the full range of types
of green stormwater infrastructure projects that have been, and that are proposed to be,
implemented by the City as part of the CSO Program. The Manual will be designed to be
used by City agencies and anyone else who has responsibility for performing
maintenance of green stormwater infrastructure. The Deliverable required by the
Consent Order and Agreement should be considered the "first edition" of the Manual,
since it is expected that the Manual will need to be updated periodically as the technology
of green stormwater infrastructure advances, and as experience is gained with specific

Page 3 of 4



practices. The first edition of the Manual should propose a schedule for the planned
preparation of a second edition.

Tidal waters Water Quality Model - Bacteria:

This report will describe the methods, and provide the results, of a project to
mode] the receiving water quality in the tidal Delaware River and the tidal Schuylkill
River. The work will include the collection of field data for model development and
validation. The model will be used to assess the projected impact of the CSO Program in
future years, and to evaluate alternative implementation options.

Tidal waters Water Quality Model - Dissolved oxygen:

This report will describe the methods, and provide the results, of a project to
model the receiving water quality in the tidal Delaware River and the tidal Schuylkill
River. The work will include the collection of field data for model development and
validation. The model will be used to assess the projected impact of the CSO Program in
future years, and to evaluate alternative implementation options.
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pennsylvania

DEPARTMENT OF ENVIRONMENTAL PROTECTION

SOUTHEAST REGIONAL OFFICE

June 1, 2011

Mr. David Katz

Deputy Water Commissioner

City of Philadelphia Water Department
ARAMARK Tower

1101 Market Street, 4th Floor
Philadelphia, PA 19107-2994

Dear Mr. Katz:

The Pennsylvania Department of Environmental Protection (DEP) has completed its review of
the City of Philadelphia’s (City) September 2009 Long Term Control Plan Update (LTCPU),
which describes the City’s plan for the control of combined sewer overflows (CSOs). Since the
time that the original LTCPU was submitted, DEP and the City have engaged in a dialogue that
has resulted in some modifications being made to the plan. Modifications to the LTCPU are
described in a revised Consent Order and Agreement (CO&A) that is being executed
simultaneously with the issuance of this letter. The CO&A also lists several required
deliverables which will supplement the LTCPU when they are submitted by the City and
approved by DEP.

DEP hereby authorizes the City to begin implementing the LTCPU, including modifications as
documented in the CO&A, as a means of addressing the requirements of the Pennsylvania Clean
Streams Law, 35 P.S. Sections 691.1-691.1001, the regulations promulgated thereunder, the
Pennsylvania CSO Policy, and the National CSO Control Policy. The CO&A that we are
executing this date contains specific requirements and enforcement mechanisms, and is intended
to be in effect for at least 25 years. The CO&A, in turn, refers to CSO requirements that will be
included as special conditions in the National Pollutant Discharge Elimination System (NPDES)
permits for the City’s three Water Pollution Control Plants (WPCPs). NPDES permits are
normally reissued by DEP every 5 years, in accordance with Federal and Pennsylvania
requirements. DEP intends that each successive renewal of the Philadelphia permits during the
term of the CO&A will include a condition to cover the CSO requirements.

DEP understands that the City designed its CSO program to be adaptive, such that changes in
approach or emphasis can be implemented as necessary. DEP’s right to review and approve
major changes is provided in the CO&A. DEP also understands that the City has designed a
program that addresses the state and federal water quality goals while at the same time managing
the financial burden on the City’s sewer customers.

Southeast Regional Office | 2 East Main Street | Norristown, PA 19401-4915

484.250.5970 | Fax 484.250.5971 Printed on Recycled Paper(gé www.depweb.state.pa.us



Mr. David Katz -2 - June 1, 2011

DEP acknowledges that the LTCPU represents a significant undertaking for the City. We are
hopeful that the effort will yield significant benefits for water quality in Philadelphia and the
region.

Sincerely,

Jenifer Fiélds, P.E.
Regional Manager
Water Management

cc: Mr. Capacasa — USEPA, Region 3
Mr. Feola
Mr. Newbold
Adam N. Bram, Esq.
Re 30 (johl1wtsd)126
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2012 NPDES Permits - Part C Addendum

[for permit No. PA 00xxxxx: EXAMPLE Water Pollution Control Plant]

Water Quality Based Combined Sewer System (CSS) Requirements

1) The Long Term Control Plan Update (LTCPU) as approved by the Department of
Environmental Protection (the Approved LTCPU) for the City of Philadelphia Combined Sewer
System (CSS) provides for the control of Combined Sewer Overflow (CSO) discharges to
comply with the water quality standards of the Commonwealth of Pennsylvania and the water
quality-based requirements of the Clean Water Act. The limitations and conditions in this
section are intended to provide an adequate level of control to meet those standards and
requirements. '

2) The Approved LTCPU for the City of Philadelphia CSS provides for the control of CSO
discharges to the following receiving waters: [list of receiving waters forCSOs associated with

this permit].

3) The permittee shall develop and implement a system to effectively operate and maintain the
facilities identified in the Approved LTCPU and any supplements thereto. The facilities for
controlling discharges to the above-named receiving waters include, among other things, wet
weather treatment facilities at the City’s wastewater treatment plants; relined and rehabilitated
intercepting sewers; diversion structures; outfall and overflow structures; and green stormwater

infrastructure.

4) The green stormwater infrastructure component of the LTCPU is intended to provide for the
gradual and continuing conversion of the hydrologic characteristics of the Philadelphia
combined sewer service area, and consequently to reduce the frequency and volume of
overflows from the combined sewer system. The City's progress in this endeavor will be
tracked using a newly defined reporting standard known as "Greened Acres," as well as more
traditional metrics such as overflow reduction volume.

5) Discharges from CSO outfall structures are prohibited except during wet weather when the
Approved LTCPU is being implemented in accordance with the Department's approval, and
when flows in combined sewer systems exceed conveyance or treatment capacities of the
system during wet weather periods.

6) The permittee shall maintain the ability to track information about the ownership and maintenance
responsibilities associated with all green stormwater infrastructure that is accounted for in this

Program with a "Greened Acres" value.

7) The permittee shall maintain adequate legal authority to require the continued proper maintenance of
all green stormwater infrastructure that is accounted for in this Program with a "Greened Acres"
value, and that is not the property of the permittee.
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8) All combined sewer flows conveyed to the City wastewater treatment plant shall be managed to
maximize treatment, within the constraints of the hydraulic capacities and other conditions described
in Part A of this Permit, and as described in the Philadelphia Combined Sewer Overflow Long Term

Control Plan and its supplements.

9) A Table called "Table 1 - WQBEL Performance Standards" is included here. This table
contains quantitative expressions of CSO Program implementation which are to be achieved by
specific interim dates, or quantities to be achieved by the end of the Program. All of the
numerical standards in this table will apply to the entire city-wide program of implementation,
except for the "WPCP Upgrade" percentages.

10) The WQBEL Performance Standards used to evaluate conformance with the requirements of
these Water Quality-Based Effluent Limits, for the purposes of permit compliance and assessing
stipulated penalties, shall be the achievement of the following:

(a) [plant name] WPCP Upgrade: Design,

(b) [plant name] WPCP Upgrade: Construction,

(c) Miles of interceptor lined,

(d) Overflow Reduction Volume,

(e) Total Greened Acres, and

() Equivalent Mass Capture for TSS, BOD, and fecal coliform bacteria (25-year
standard only)
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Table 1 - WQBEL Performance Standards
Baseline Cumulative | Cumulative | Cumulative { Cumulative Cumulative
Metric Units value amount as amount as amount as amount as amount as of
of Year 5 of Year 10 | of Year 15 | of Year 20 Year 25
[Pfl‘;’;‘r :gg,’%e‘zgfp c‘;‘;;f:t‘c 0 *note(l) | *note(l) | *note (1) 100% 100%
[plant name] WPCP ercent
upgrade: P 0 * note (1) * note (1) * note (1) 100% 100%
Construction complete
Miles of interceplor | ijes 0 2 6 145 14.5 145
. million
Overflow ff’f‘z;‘)‘m gallons 0 600 2,044 3,619 5,985 7,960
um per year
Total Greened Acres Gz';’e‘:d 0 744 2,148 3,812 6,424 9,564
Equivalent Mass o Report Report Report Report o
Capture - TSS percent 62% value value value value 85%
Equivalent Mass o Report Report Report Report o
Capture - BODS percent 62% value value value value 85%
Equivalent Mass
Capture - Coliform | percent | 62% Report Report Report Report 85%
bacteria value value value value

*(1) Performance Standards for "percent complete” for the WPCP upgrade design and construction projects
were not available at the time of the [date] Consent Order and Agreement. The City shall provide these
targets to the Department along with the Facility Concept Plan for the WPCP. The Facility Concept Plan is
due on a specific date given in the Consent Order and Agreement. After the Department approves the
Facility Concept Plan, the targets for "percent complete" will be entered into Table 1. The formal
modification of Table 1 may be accomplished by the DEP by issuing a revised NPDES permit.

**(2) Overflow Reduction Volume means the difference between the volume of overflow in million
gallons per year for the condition prevailing at the time of the report and the volume of overflow in million
gallons per year for the baseline year. The baseline year is represented by Philadelphia's physical systems as
they were configured on January 1, 2006. Both volumes will be determined from modeling, using climatic
data representing the same "typical year" for Philadelphia as determined in the LTCPU development process,
and a hydrologic/hydraulic model calibrated with flow data collected for verification of actual performance.
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Definition of terms used in WQBEL compliance

A key feature of the City’s adaptive implementation management approach to applying greening concepts in
implementing the LTCPU is the ability to apply an equivalency between achieving CSO reduction through
implementing green stormwater infrastructure and achieving it through more traditional CSO controls. This
equivalency allows for innovation and flexibility in meeting control requirements within the constraints of
the implementation schedules.

The CSO control strategy alternatives evaluated in the Approved LTCPU include storage, transmission,
treatment and source controls. The traditional CSO controls are contemplated to include storage,
transmission, treatment, sewer separation, and others. The source control strategies are contemplated within
the context of Greened Acres. WQBEL Performance Standards will be achieved by implementing a
combination of Greened Acres and traditional CSO controls.

Greened Acres 1s a metric that accounts for the conversion of a highly impervious urban landscape through
the implementation of projects that reduce stormwater runoff. A Greened Acre is described as an acre of
impervious cover connected (tributary) to a combined sewer that subsequently is reconfigured to utilize
green stormwater infrastructure to manage all or a portion of the stormwater runoff from that acre. Green
stormwater infrastructure manages stormwater using one or more of the source control processes of
infiltration, evaporation, transpiration, decentralized storage, alternative stormwater routing, reuse, and

others.

A Greened Acre is an expression of the volume of stormwater managed by green stormwater infrastructure,
based on the design for the project, and is conditional on the proper operation and maintenance of the project.
One Greened Acre is equivalent to 1 inch of managed stormwater from 1 acre of drainage area, or 27,158
gallons of managed stormwater. These volumes will be tracked as Greened Acres (GA) using the following

equation:

GA=1C *Wd
Where:

IC is the impervious cover utilizing green stormwater infrastructure (acres). This quantity can
include the area of the stormwater management feature itself, as well as the area that drains to it.

Wd s the depth of water over the impervious surface that can be physically managed in the

facility (inches). Green stormwater infrastructure designs will be aimed at controlling at least 1 inch
of runoff, and up to 1.5 inches of runoff, unless otherwise deemed feasible by engineering design.
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