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Compliance Checklist

The Compliance Checklist is attached in a separate document, outside the main report in
the front left pocket of report binder in order to provide better convenience.
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COMBINED SEWER M ANAGEMENT PROGRAM

ANNUAL REPORT
I Management and Control of CSOs

This report is submitted pursuant to meeting the requirements of NPDES Permits #’s
PA0026662, PA0026671, and PA0026689; PART C, I. OTHER REQUIREMENTS,
Combined Sewer Overflows (CSOs), III. IMPLEMENTATION OF THE LONG TERM
CSO CONTROL PLAN, C. Watershed-Based Management, IV. Monitoring and
Assessment. This section requires that the permittee submit an Annual CSO Status
Report. The purpose of this report is to document the status and changes made to
programs implemented by the Philadelphia Water Department (PWD), during the time
period of July 1st, 2009 through June 30th, 2010, to manage and reduce the combined
sewer overflows (CSOs) permitted to discharge to waters of the Commonwealth of
Pennsylvania.
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II Implementation of the Nine Minimum Controls

In the first phase of the PWD’s CSO strategy, and in accordance with its NPDES permits,
the PWD submitted to the Pennsylvania Department of Environmental Protection on
September 27, 1995, “CSO Documentation: Implementation of Nine Minimum
Controls”.  The nine minimum controls are low-cost actions or measures that can
reduce CSO discharges and their effect on receiving waters, do not require significant
engineering studies or major construction, and can be implemented in a relatively short
time frame. In general, PWD’s NMC program includes comprehensive, aggressive
measures to maximize water quality improvements through the following measures:

1. Review and improvement of on-going operation and maintenance programs

2. Measures to maximize the use of the collection system for storage

3. Review and modification of PWD’s industrial pretreatment program

4. Measures to maximize flow to the wastewater treatment facilities

5. Measures to detect and eliminate dry weather overflows

6. Control of the discharge of solid and floatable materials

7. Implementation of programs to prevent generation and discharge of pollutants at
the source

8. Public Notification of CSO impacts

9. Comprehensive inspection and monitoring programs to characterize and report

overflows and other conditions in the combined sewer system.
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IL.A Proper Operation and Regular Maintenance Programs for
the Sewer System and the CSOs (NMC 1)

II.A.1 Implement a Comprehensive Geographic Information
System (GIS) of the City sewer system
In 2005 the Philadelphia Water Department completed a data conversion project that
resulted in the creation of GIS coverages for all of the city’s water, sewer, and high
pressure fire infrastructure. The conversion project consisted of extracting data from
over 250,000 engineering documents that exist in digital format and have been indexed
by location.

The project was executed in three phases. The Initiation Phase included a series of
workshops designed to ensure that the conversion process properly utilized the 85
different types of source documents maintained by the department. It also included
customization of data conversion tools to meet the project's data specifications, the
development of a detailed conversion work plan, and conversion of the data for a 2-
block area within the city. The Pilot Phase included further definition of the project's
data dictionary and conversion tools and applied both to data from 2 of the City's 121
map tiles. The Production Phase included conversion of the remaining tiles and the
establishment of links between the GIS data and legacy databases related to valves,
hydrants, and storm sewer inlets.

The project was supported through the use of customized conversion tools for data
collection, data scrubbing, data entry, graphical placement, and quality control. Conflicts
and anomalies in the data were tracked using a web-based tool and database.

PWD expects to utilize the GIS coverages as the foundation for many of their operations
including maintenance management, capital improvements, and hydraulic modeling.

To insure PWD’s investment in GIS and data conversion does not go to waste, a
comprehensive maintenance plan has been put into practice to ensure that the data is as
accurate and up to date as possible. Edits and improvements are made on a daily basis
to the data. Using a web based application, GIS editors are able to check out work and
check it back in when it's complete. The application tracks all changes made out in the
field that are recorded on as-built plans. Real-time kinematic (RTK) accurate GPS
devices are also employed for high spatial accuracy for new construction projects.

II.A.2 Implement a Comprehensive Sewer Assessment Program
(SAP)
PWD has implemented a comprehensive sewer assessment program (SAP) to provide
for continued inspection and maintenance of the collection system using closed circuit
television. The SAP program was developed by PWD and consultants and was finalized
in March 2006. This program development encompassed 2.5 years and cost over $6
million.
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The major goals of the SAP development project were to:

Develop new sewer evaluation protocol and prioritization system that integrates
with new and existing computerized databases

Develop recommendations and schedules for an on-going sewer inspection
program

Create training tools and train PWD personnel

— Apply techniques to pilot areas in the City totaling 7% of the total collection system

A few selected highlights of the SAP project are:

Development of unique “smart” GIS manhole numbering system

Implementation of National Association of Sewer Service Companies (NASSCO)
standard protocol for uniform evaluation of sewers called Pipeline Assessment &
Certification Program (PACP)

Development of rating and scoring system to prioritize segments for repairs or
replacement.

Development of Intranet-based viewer for digital closed circuit television
(CCTV) inspection projects and structural scores with GIS front-end (SINSPECT)

Development of Intranet-based CCTV Inspection Request and Tracking System
with GIS front-end (SAPReq)

Development of Pre-Inspection (CCTV) Program

Creation of internal monthly sewer defect review committee (SAP Committee-5)

Any infiltration observed during the on-going CCTV sewer inspection program is coded
as part of the NASSCO Pipeline Assessment and Certification Program. The infiltration
is categorized based on a range of 5 levels: Weepers, Drippers, Light Runners, Heavy
Runners, or Gushers. All occurrences of Heavy Runners or Gushers are reported to
PWD’s Water Conveyance Leak Detection Unit immediately for investigation.

The SAP is being used to guide the capital improvement program to ensure that the
existing sewer systems are adequately maintained, rehabilitated, and reconstructed. For
the period of July 2009 - June 2010, the length of TV inspections averaged about 3.89
miles a month for a total of over 46 inspected miles, as can be seen in TABLE II.A-1
MONTHLY TV INSPECTIONS.
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Table I1.A-2 Monthly TV Inspections

Date Miles Inspected
Jul-09 4.49
Aug-09 3.61
Sep-09 4.92
Oct-09 443
Nov-09 4.36
Dec-09 3.75
Jan-10 3.82
Feb-10 2.04
Mar-10 4.26
Apr-10 3.51
May-10 3.36
Jun-10 4.10
Average 3.89
Total 46.65
II.LA.3 Other Initiatives
II.A.3.1 CSO Regulator Inspection & Maintenance Program

Annual summaries of the comprehensive and preventative maintenance activities
completed in the combined sewer system over the past year are detailed in and any
changes are discussed below.

In response to the CSO compliance inspection performed by DEP in November 2002,
PWD has committed to demonstrating an improved follow-up response to sites
experiencing a DWO. PWD has instituted a policy of next day follow-up inspection at
sites that experience a DWO. PWD will conduct an evaluation of the effectiveness of
twice-weekly inspections. During FY 2010, 6591 inspections were completed on 201
regulator units. There were 19 discharges with a total of 231 blocks cleared. Details of
the inspections during the past fiscal year can be found on page 3 of APPENDIX A -
FY10 FLOW CONTROLS ANNUAL REPORT.

II.LA.3.2 Tide Gate Inspection and Maintenance Program
For FY 2010, CSO tide gate inspection was done at regulator D-18. Summaries of the tide
gate inspection and maintenance completed during the past fiscal year are found on
page 12 of APPENDIX A - FY10 FLOW CONTROLS ANNUAL REPORT, which
documents the locations where preventative maintenance was performed on the tide
gates.

II.LA.3.3 Somerset Grit Chamber Cleaning
PWD regularly monitors the sediment accumulation in the grit trap at the origin of the
Somerset Intercepting Sewer and in locations downstream to determine appropriate
cleaning intervals for the grit trap and downstream interceptor. Driven by the
monitoring program, the grit basin is cleaned periodically and debris quantities tracked
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to further refine the frequency of cleaning necessary to maintain adequate capacity in
the Somerset Intercepting sewer. During FY 2010, an estimated 150 tons of grit was
removed from the Somerset Grit Chamber.

Somerset Grit Chamber cleaning details, specifically tonnage removed and dates of
cleaning during the past fiscal year are available on page 12 of APPENDIX A - FY10
FLOW CONTROLS ANNUAL REPORT.
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II.B Maximum Use of the Collection System for Storage

(NMC 2)
II.B.1 Continue to Institutionalize a Comprehensive Monitoring
and Modeling Program
II.B.1.1 Monitoring

PWD maintains an extensive monitoring network through the combined sewer system,
rain gages, pump stations and connections from all adjacent outlying communities.
Information on the monitoring network with the listing of all monitors, rain gages, and
pumping stations can be found in APPENDIX B- FLOW MONITORING.

I1.B.1.2 Modeling
The U.S. EPA’s Storm Water Management Model (SWMM) was used to develop the
watershed-scale model for the PWD combined sewer system. The components of the
SWMM model used in the development of the Philadelphia watershed and wastewater
conveyance model were the RUNOFF and EXTRAN modules.

The RUNOFF module was developed to simulate the quantity and quality of runoff in a
drainage basin and the routing of flows and contaminants to sewers or receiving water.
The program can accept an arbitrary precipitation (rainfall or snowfall) hyetograph and
performs a step by step accounting of snowmelt, infiltration losses in pervious areas,
surface detention, overland flow, channel flow, and water quality constituents leading to
the calculation of one or more hydrographs and/or pollutagraphs at a certain
geographic point such as a sewer inlet. The driving force of the RUNOFF module is
precipitation, which may be a continuous record, single measured event, or artificial
design event. The RUNOFF module also simulates Rainfall Dependant Inflow and
Infiltration (RDI/I) in separate sanitary areas using three sets of unit hydrographs
defined by R, T, and K values to represent the shape of the RDI/I hydrograph response
to the input precipitation hyetograph.

The EXTRAN module was developed to simulate hydraulic flow routing for open
channel and/or closed conduit systems. The EXTRAN module receives hydrograph
inputs at specific nodal locations by interface file transfer from an upstream module (e.g.
the RUNOFF module) and/or by direct user input. The module performs dynamic
routing of stormwater and wastewater flows through drainage systems and receiving
streams.

II.B.2 Continue to Operate and Maintain a Network of
Permanent and Temporary Flow Monitoring Equipment
The Philadelphia Water Department continues to maintain a CSO Monitoring network
and temporary monitoring programs to support planning for further CSO control
projects and to minimize dry weather overflows and tidal inflows. PWD will continue
to review, replace, and update network equipment in order to continue to support the
above functions.
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II.B.2.1 Permanent Flow Monitoring Program
In fiscal year 2008 the Department purchased and installed a new data acquisition
system and RTU’s (remote telemetry units) manufactured by Telog Enterprise. This new
system replaces a customized solution that was unreliable and difficult to maintain and
offers better communications options and system diagnostics which should allow PWD
to greatly increase the data capture rate. Thus far 171 RTU’s have been switched out to
the new system with the balance expected to be completed in fiscal year 2011. As of the
end of fiscal year 2010, the 287 remote monitoring sites are 81.0% operational. The listing
of permanent flow monitors can be found in APPENDIX B - FLOW MONITORING
TABLE 1- LISTING OF MONITORED OUTLYING COMMUNITY CONNECTIONS.

I1.B.2.2 Temporary Flow Monitoring Program

The PWD temporary flow-monitoring program was initiated in July 1999 with the
deployment of portable flow meters throughout targeted Philadelphia sewershed areas
to quantify wastewater flow through sanitary sewers and characterize the tributary
sewersheds. The identification and quantification of rainfall dependent
inflow/infiltration (RDII) into sanitary sewers contributing to the City of Philadelphia's
service area is a key component in assessing potential reductions in combined sewer
overflow impacts.

The data collected allows for the quantification of wet and dry weather flows in separate
sanitary sewers for a specified list of sites over a given period. The flow monitoring data
is subjected to rigorous QA/QC procedures resulting in consistently good data quality
over the monitoring period. Further analysis of the flow monitoring data is performed
using hydrograph separation techniques in order identify the primary flow components.

During FY 2010, PWD, through a contract with CSL Services, Inc. monitored 25 un-
metered connections from outlying community service areas, 23 sites in support of CSO
model calibration, 14 sites in support of inflow and infiltration investigations, and 1 site
in support of design for flood relief at T-14. PWD continues its temporary flow
monitoring program through 2 additional sites in support of a Seepage Tank at 47th and
Fairmount and 3 sites in support of PC30 model calibration and RDII identification.

The listing of all the temporary flow monitors, their location, and the deployment
projects can be found in APPENDIX B - FLOW MONITORING: TABLE 1- LISTING
OF MONITORED OUTLYING COMMUNITY CONNECTIONS and TABLE 5 -
LISTING OF ALL TEMPORARY FLOW MONITORS DEPLOYED BY PROJECTS

II.B.3 Continue to Evaluate the Collection System to Ensure
Adequate Transport Capacity for Dry and Wet Weather
Flow
II.B.3.1 Long Term Control Plan Update

System-wide hydrologic and hydraulic models have been developed in support of the
Long Term CSO Control Plan Update (LTCPU). Model evaluations have been performed
to evaluate the system performance benefits of various system improvement scenarios.
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These scenarios include combinations of traditional large scale infrastructure
improvement projects based on increased transmission, storage and treatment of
combined sewer flows, as well as, system-wide implementation of low impact
development and green infrastructure source control projects utilizing decentralized
storage, infiltration, evapotranspiration, and slow release of stormwater before it enters
the combined sewer system.

IL.B.3.2 PC-30 Extreme Wet Weather Overflow
Modeling work was performed in support of the project to remediate Poquessing Creek
Interceptor Extreme Wet Weather Overflows at manhole PC-30. Modeling was used to
help design the construction and operation of a relief sewer structure to transmit
extreme wet weather flows from the Poquessing Creek Interceptor sanitary sewer
system to the Northeast Water Pollution Control Plant (NEWPCP).

I1.B.3.3 Storm Flood Relief

The PWD has made a significant investment in detailed hydraulic modeling and
analyses that were performed in order to design and evaluate Storm Flood Relief (SFR)
projects in several combined sewer areas of Philadelphia, a listing of the current sewer
construction projects can be found in TABLE II.B.3.3-1. Several system improvement
scenarios were proposed based on model simulations in order to effectively relieve
basement backups during extreme wet weather events. Additionally, modifications to
proposed SFR projects designed to increase capture and treatment of combined sewage
flows during small to moderate storm events were also evaluated using system
hydraulic modeling,.

Table I1.B.3.3-1 Storm Flood Relief Sewer Improvement Projects

Project Name Location Design Engineer(s) | Construction | Anticipated Project Status
Estimate Construction
Start
Northern Delaware Avenue and | Urban Engineers/ | $3.38 million | April 2010 In Constructioin
Liberties Phase 1 | Laurel Street PWD
Northern Canal Street Chamber Hatch Mott $6 million Spring 2011 Design 70%
Liberties Phase 2 MacDonald / PWD complete
Northern Delaware Ave to River | Hatch Mott N/A N/A Design Started
Liberties Phase 3 | (SugarHouse Site) MacDonald / PWD
Northern Canal & Laurel Sts. to Hatch Mott $13 million Spring 2013 Design 70%
Liberties Phase 4 | Germantown Ave. & MacDonald / PWD complete
Wildey St.
Northern Liberties | Germantown Ave. from Hatch Mott $6.4 million Spring 2014 Design Started
Phase 5 Wildey St. to Girard Ave. | MacDonald / PWD
Northern Liberties | Germantown Ave. & Hatch Mott $10.3 million Spring 2015 Design Started
Phase 6 Thompson St. to Master & | MacDonald / PWD
Randolph Sts.
Moore Street Moore St. ROW, Hatch Mott $5 million Spring 2011 Design 70%
Christopher Columbus MacDonald / PWD complete
Blvd. to Delaware River
Oregon Ave. Flood | Oregon Avenue from Hatch Mott $100 million N/A Issued RFP for
Relief Tunnel Broad to Front MacDonald Design Engineers
(Feasibility Study)
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Weccacoe Avenue | Weccacoe Avenue, Wolf Birdsall (former $13 million Spring 2012 On Queue for
Street and Oregon Avenue | CMX) / PWD Design

Washington West | Washington Ave. from Birdsall (former $25 million N/A Design Started
13th Street to the Delaware | CMX) / PWD
River

Porter Street Porter, 10th to Broad Birdsall (former $3.5 million June 2010 In Construction

CMX) / PWD
Snyder Avenue Snyder, Front to 4th Pennoni / PWD $5 million N/A In Projects Control

Although the summers of 2007 and 2008 were not characterized by intense rain storms
that resulted in basement backups or property damage, the summer of 2009 saw a return
to the intense rain storm patterns the City and region experienced between 2004 and
2006. Rain storms on the following dates resulted in a number of calls regarding
basement backups in sections of South Philadelphia (CSO neighborhoods) and
stormwater flooding of basements due to street flooding or overflow of backyard
streams in separate sewered areas:

July 12th, 2004
August 1st, 2004
September 28th, 2004
June 6th, 2005
October 8th, 2005
June 2nd, 2006
August 28th, 2006
July 31, 2009
August 2, 2009
August 9, 2009
August 21, 2009
August 22, 2009
October 2009
July 2010

PWD is continuing to move forward with its Storm Flood Relief (SFR) Sewer Designs for
combined sewer neighborhoods in Northern Liberties, Washington Square West and
neighborhoods in South Philadelphia. The original SFR project that was slated for Pine
Street has been relocated to Washington Avenue. The Washington Ave. SFR will
provide additional storm flow capacity to the Lombard system, which serves
Washington Square West, and the Reed Street system, which serves portions of South
Philadelphia. Community meetings concerning the design and construction of this
system have taken place since April 2009 with a number of diverse civic associations
whose neighborhoods will be impacted by this construction.

PWD is also in the midst of investigating storm sewer modifications and source control
opportunities for the separate sewer neighborhoods that were impacted by this
summer's intense rainstorms. Sections of the City including Chestnut Hill, East Falls,
Andorra, Roxborough and E. Germantown experienced street and property flooding.
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As an interim practice to protect properties in CSO neighborhoods against basement
backups while awaiting the construction of the SFR projects, PWD created the Basement
Protection Program (info at www.phila.gov/water) which provides interested
customers a plumbing inspection and the installation of backwater valves on sewer
laterals or plumbing fixtures. Since the program's inception in 2007, 313 properties have
participated in the department's program (73 properties in 2010 to date). This program
will be discussed futher below in the Individual Property Solutions on page 25.

Update of Comprehensive Flooding & Sewer Overflow Mitigation Program
PWD has initiated a large-scale project to analyze and reduce property damage from
flooding and basement backups. Since the interim report on basement flooding
(9/1/2005) and the 1st update (3/1/2006), PWD has been working hard on multiple
fronts to both understand the causes of flooding as well as to start implementation of
items that would be helpful to flood prone properties.

PWD has embarked upon a huge effort to investigate, evaluate, analyze, and look for
solutions to these problems. As part of this effort, PWD has begun and will continue to:

1. Inspect sewers in flood prone areas to determine if there are any obstructions
and schedule appropriate maintenance where problems are found or
schedule capital projects if structural problems are observed.

2. Collect and update data from property owners impacted by flooding.

3. Analyze the sewer system by hydraulically modeling the system to
determine how the sewer system responds to storm events.

4. Coordinate with other government entities and enhance the legal framework
for managing stormwater.

5. Provide possible remedies/solutions based upon the modeling information,
which in turn is based on all of the data collected.

6. Initiate a Basement Back-up Protection Program

Sewer System Inspection and Maintenance

PWD routinely send maintenance crews to inspect sewers in blocks that have
experienced and reported flooding, in order to look for blockages, obstructions, or other
defects that may have contributed to flooding.

To date, PWD has inspected multiple sewers and identified no obstructions or
accumulation of debris that would result in basement flooding. The small amounts of
debris that were observed in a few isolated blocks have been cleaned. As part of this
investigation, PWD identified two blocks that have structurally failing sewers. These
locations have been added to the PWD sewer reconstruction capital program and given
a high priority.
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Property Data Collection

Input from neighborhoods and individual customers are essential in defining the extent
and cause of the problem. In order to better understand the extent and severity of
backups, PWD has modified its customer complaint system to allow for basement
backup data to be collected in a more useful way. As it is impossible for PWD to
observe conditions in every home, it is critically important that residents work with their
civic leaders to accurately record, and communicate information about the date, time,
depth, and duration of basement backups. It is also important to characterize the type
and elevation (height from basement floor) of each basement plumbing fixture from
which the backup has been observed. This information is needed to hydraulically model
the storm event, evaluate the sewer system response to the rainfall, and identify measure
to resolve backups.

PWD met with several community groups to discuss the flooding issue and has
attempted to obtain more information from affected property owners. To facilitate
information gathering, PWD generated a flooding questionnaire to help standardize
data collection. The information gathered has been vital in helping PWD understand the
limits of the affected areas as well as calibrating and verifying the hydraulic modeling of
the sewer system. The questionnaire has been distributed at all community meetings on
the subject as well as given to community group leaders for distribution to individuals
who may have been unable to attend the public meetings.

Sewer System Analysis

PWD has made a significant investment in the latest technology in order to understand
and analyze this city’s infrastructure. PWD also has made a large investment in the
ability to hydraulically model and analyze the sewer system and how it reacts and
functions during wet weather events. In order for the hydraulic modeling results to be
valid the model must be calibrated to ensure that the results reflect how the system is
truly functioning. Building the computerized model of the sewer system and calibrating
it is time consuming. Calibration quite often requires flow monitors to be installed in
the sewers at key locations. The monitors will provide actual data of sewer flows and
depths during wet weather events. This data will in turn be utilized in the hydraulic
model to ensure that the model reflects the actual response of the sewer system to
rainfall and that flood relief alternatives can indeed be effective.

PWD has installed temporary flow monitors in the sewer system at many key locations
in order to obtain flow data during rain events. The monitors were installed in specific
locations that would provide the most beneficial information to the modelers. In order
for the information to be relevant, the monitors must be in place for several rain events,
typically for several months. The information gathered is then used in conjunction with
the hydraulic model to calibrate and/or verify that the model reflects what is actually
taking place in the sewer system.

The modeling has been completed for the following trunk sewer systems:

e Snyder/McKean St. sewershed east of Broad St. (South Philadelphia)

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
24 of 314



e Lombard St. sewershed east of Broad St. (Washington Square West)
e Laurel St. sewershed (Northern Liberties/Old Kensington)
e Tasker and Reed St. sewersheds (South Philadelphia)

e Shunk St., Porter St., Wolf St. sewersheds east of Broad St. (South Philadelphia)

Passyunk Ave. and Shunk St. sewersheds west of Broad St. (South Philadelphia)

Many individual projects (TABLE II1.B.3.3-3) have subsequently been identified that are
required to increase the capacity of these trunk sewer systems in order to handle intense
rain events. These projects are being incorporated into the PWD Capital Program. As
PWD designs and ultimately constructs the sewer improvement projects, modifications
to the size and location of new sewers may arise from the design process. PWD
engineering staff continues to re-evaluate these projects to determine if there are better,
less disruptive, or more efficient ways of achieving the required results. This list will be
periodically modified to reflect any changes.

The projects are large and complicated and will take several years to design and
construct. Based upon conservative assumptions, the hydraulic model indicates that the
sewer systems improvements will eliminate or greatly reduce the potential for flooding
based upon historical storm events. The hydraulic model indicates that these sewer
system improvements greatly reduce the number of events that caused flooding and the
severity, but may not be able to handle all possible rain events. PWD is sensitive to the
fact that the improvement projects are disruptive to the community, and will do
everything it can to minimize residential discomfort.

Government and Regulatory Initiatives

PWD is sensitive to the impact stormwater, particularly urban runoff, has on the
combined sewer system. Regulations requiring modern stormwater management
practices in Philadelphia became effective January 1, 2006, and are described in detail in
SECTION F5 - MONITOR AND CONTROL STORMWATER FROM
CONSTRUCTION ACTIVITIES on page 278. The stormwater regulations aim to
prevent worsening of basement flooding, and ultimately reduce stormwater runoff even
as Philadelphia re-develops.

Individual Property Solutions

Beginning November ‘06, PWD conducted a pilot Basement Protection Program,
working with volunteer residents in the affected neighborhoods to install backwater
valves on individual plumbing fixtures and main drains if warranted, and also to
identify opportunities to disconnect the property’s downspouts. The pilot program
allows for the development of an anticipated and proposed scope of work for the
department’s contracted plumbers, and to determine related costs for this work, which
involves restoring the portions of the basement or sidewalk affected by the installation
of backwater valves. To date, PWD has retrofitted 313 properties while also developing
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a program protocol that will allows for a larger pool of customers to participate in the
program which is free to eligible property owners.

PWD has budgeted $1 million in FY 2010 for the implementation of this program. On
July 1 2007 PWD initiated its soft launch, working through City Council offices and
neighborhood organizations. The goal of soft launch is to allow the program staff and
plumbers to begin protecting additional qualifying properties with backwater valve
protection while not working under the duress of a rain storm which results in basement
backups.

Application forms may be obtained by calling the PWD hotline (215-685-6300). To
qualify for the program, the applicant must be the property owner of record; the
property should be located within the identified flooding neighborhoods; and the
property’s water/sewer bill should be paid to date. The property owner will be
required to sign a Basement Backflow Prevention Agreement. Once a scope of work has
been defined for the property work may proceed. Backwater valves require regular
maintenance in order to keep them clean and functioning properly. In properties
experiencing basement backups, basement fixtures can be elevated, plugged,
individually retrofitted with a backwater valve, or eliminated. Homeowners can also
have a licensed engineer or registered plumber evaluates the feasibility of installing a
backwater valve and or ejector pump.

Flood Relief Project Summary

PWD understands the hardships caused by basement flooding, and therefore the
solution to this issue is one of the highest priorities for PWD. This complex problem will
require time and resources to implement targeted solution. PWD has budgeted $1
million in FY 2010 for the installation of back water valves on individual property
laterals and other solutions that prevent back ups. PWD has worked diligently to
analyze and identify sewer system improvements, and is now beginning to implement
solutions. PWD identified approximately $200 million in sewer system projects to
improve the conveyance of stormwater from intense rain events more efficiently, and
ultimately reduce the potential for basement flooding. PWD's capital budget has also
been increased to fund the sewer improvement projects. PWD will continue to modify
the size and location of projects based upon knowledge gained through the design
process in order to optimize the results of each project while minimizing disruption to
the community during construction.

I1.B.3.4 Real Time Control Evaluation
The PWD has completed the installation of an inflatable dam in the Rock Run Relief
Sewer and is constructing a crest gate in the trunk sewer of regulating structure T14 (“I”
St. and Ramona Avenue) to reduce CSO discharges to the Tacony Creek as part of the
Long-Term CSO Control Plan. These capital projects achieve reductions in CSO
volumes through utilization of in-system storage in the Rock Run Relief and T14 trunk
sewer in a cost-effective manner.
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Modeling analyses were performed to evaluate control logics for the inflatable dam and
gate that optimize storage utilization and minimize flooding impacts of the projects.
Analyses were also performed to develop control logics for the projects’” drain-down
control gates and to size Dry Weather Outlet (DWO) pipes for the Rock Run Relief
project.

System hydraulic modeling was performed to evaluate the performance benefit of Real
Time Control (RTC) projects in the Southwest Drainage District (SWDD). These projects
included the completed phase of raising the overflow dam height and DWO pipes size
at Cobbs Creek High Level Interceptor CSO regulating chamber C17. Ongoing phases
also evaluated using system hydraulic models include reconstruction of the triple barrel
gravity sewer dispersion chamber control gates and increasing the DWO pipe size at the
Lower Schuylkill West Side Interceptor regulating chamber S45 in order to deliver more
wet weather flow to the Southwest Water Pollution Control Plant (NEWPCP) for
treatment.

System hydraulic modeling was performed to evaluate the performance improvements
realized through implementation of the Main Relief Inflatable Dam project.

II.B.3.5 Other Capital Project Support
Hydraulic modeling was performed to evaluate conveyance improvements to the
Northeast Drainage District (NEDD) Frankford High Level (FHL) Interceptor system
including removing transmission bottlenecks and sealing an existing out of service
gravity sewer for pressurization in order to bring more wet weather flow to the
NEWPCP.

I1.B.4 Fully Integrate the Real-Time Control Facility into the
Operations of PWD

The construction of the Collector System Real Time Control Center (RTC) building was
completed in the summer of 2003. The Real Time Control Center became operational in
September 2006. The center, located at the Collector System Headquarters at Fox St. and
Abbottsford Rd., is currently attended to during the day shift and for major storm
events. The 24 ft. by 46 ft. room incorporates a two high by three wide matrix of video
projection cubes for a total video screen wall of 89.4 square feet. The ergonomically
designed room and furniture layout enables large groups of people to simultaneously
view the display screens.

The display screens make use of the Decision Support System that has been under
development since 2002. This web-based application consolidates many of PWD’s
information sources into one application making real-time and static information easier
for the decision maker to use. Some of the information sources currently in use are:
pump station and CSO control site SCADA and alarm systems, Collector System
monitoring network data, the Department’s wide variety of GIS data, sewer system and
equipment scanned drawings, CCTV inspections video and reports, Collector Systems
work order management systems, and weather and tide predictions.
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II.B.5 Operate and Maintain In-Line Collection Storage System
Projects Contained within the LTCP

IL.LB.5.1 Main Relief
The Main Relief Inflatable Dam storage project was completed in fiscal year 2007 and is
currently in operation. The Department continues to maintain and monitor this in-line
collection system storage site.

This project reduces the discharge of CSO into the Schuylkill River through utilization of
the available in-system storage volume. The Main Relief Sewer provides flood relief to
combined sewer areas in all three of PWD’s drainage districts (Northeast, Southeast and
Southwest). It discharges to the Schuylkill River at Fairmount Park, a highly visible
recreational area.

In November of 2003, the project was advertised and bid. The bid was awarded in mid-
December to Ross Araco for an amount of $1,029,919. The project construction was
initiated on 9/16/2004 with the issuance of the Notice to Proceed. Field work began on
12/15/2004 and was substantially completed on 11/3/2005. Following a lengthy
system start up/ tune-up period, the project was closed out at a final total cost of
$1,068,031 on 5/10/2007. The dam did not become fully automated until the Dauphin
Street job, which used a portion of the Main Relief Sewer as a bypass during
construction, was completed in the fall of 2006.

The current operational set-points for the inflatable dam are; >7 ft the bag fully inflates;
at 16 ft +- 0.25” the dam modulates to maintain 16 ft; at 24 ft the dam fully deflates in
failsafe mode. All levels are measured from the invert of the trunk sewer approximately
20 feet upstream of the centerline of the dam. The designed level of 20 feet dam
modulation was never achieved without failure so the level was reduced to 16 feet,
which is a more realistic capture level. This 16 feet is still much higher than any other
Bridgestone installation. The failures at the 20 foot dam height included surges to well
over the 24 ft failsafe before the bag would react, constant stretching of the rubber
resulting in bolt loosening and allowing water into the bag, and dislodging of level
sensors due to the violent turbulence.

In a typical year, the operation of the dam prevents about 31 to 22 million gallons (high
and low estimates) of combined from overflowing to the Schuylkill River and facilitates
capture of about 47 to 34 million gallons in the Southwest drainage district.
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II.C Review and Modification of Pretreatment Requirements to
Assure CSO Impacts are Minimized (NMC 3)

II.C.1 Expand the Pretreatment Program to Include Significant
Industrial Users (SIUs) Whose Facilities Contribute Runoff
to the Combined Sewer System

The City of Philadelphia’s Pretreatment Program permits all significant industrial users
(SIUs) in its service area, which includes SIUs in both separate and combined sewer
systems. These permits are site-specific and are intended to control the introduction of
pollutants from the industrial users which may pass through or interfere with
wastewater treatment processes.

The City has done an analysis on the issuance of general permits for industrial
dischargers and concluded that there would be no additional benefit over the site-
specific permits that are currently issued. These site-specific permits regulate all
wastewater discharged from the facility, which includes contaminated storm water (i.e.
rainfall contaminated by products, by-products, waste products, or other materials).
Additionally all SIUs are required to monitor their flow to the sewer system. Due to the
large amount of regulatory changes that would be necessary to enact the use of general
permits, namely it would require a change to the City’s Wastewater Control
Regulations, the EPA’s approval, and promulgation into City Law, the City would like
to continue to use the site-specific permits and will continue to demonstrate that there is
no detriment in using the site-specific permits over the general permits.

The City has updated its Industrial Waste Inspection Forms used during inspections
which take place during enforcement activities as part of its Pretreatment program. The
updated form was faxed to Jennifer Fields, Regional Manager, PADEP on March 29th,
2006. A copy of the Industrial Waste Inspection Forms was submitted in FY2009
CSO/SW Annual Report but can also be found in ADDITIONAL DOCUMENTS
FOLDER IN THE SUPPLEMENTAL CD.

Through the Pretreatment Program, the City inspects each of its SIUs at least once per
year. These inspections provide an opportunity to give guidance on possible pollution
prevention activities. Pollution prevention is reducing or eliminating waste at the source
by modifying production processes, promoting the use of non-toxic or less-toxic
substances, implementing conservation techniques, and re-using materials rather than
putting them into the waste stream. Pollution prevention is viewed as a win-win
situation for both the City and its SIUs. As such, the City intends to provide industrial
stormwater BMP guidance to its SIUs and evaluate those efforts during inspections.
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I1.C.2 Incorporate guidance on BMPs for industrial stormwater
discharges into Stormwater Management Regulations
guidance

The Stormwater Management Guidance Manual incorporates guidance on BMPs for
industrial stormwater dischargers. The Stormwater Management Guidance Manual is
intended to guide the developer in meeting the requirements of the Stormwater
Regulations. The Manual is laid out to guide the developer through the entire site design
process, beginning with initial site design considerations, through the Post-Construction
Stormwater Management Plan (PCSMP) submittal elements, and ultimately PWD
prerequisite approval on Building Permit approval. Tools are provided to assist in
completion and submittal of a PCSMP consistent with the requirements of PWD. These
tools work together to address stormwater management on the development site from
concept to completion.

One of the tools in the Guidance is the Stormwater Management Practice Design
Guidelines (SMPs), which presents technical design guidance for managing stormwater
and specifications for structural SMPs. These SMPs include technologies such as green
roofs, rain barrels and cisterns, filters, bioinfiltration / bioretention, detention basins,
porous pavement, etc. Each of the technologies is described and illustrated to show
which applications it would be appropriate for. This assists industrial stormwater
dischargers decide which BMPs are most appropriate for industrial applications. More
information along with the full version of the Stormwater Management Guidance
Manual can be found at:

http:/ /www.phillyriverinfo.org/Programs/SubprogramMain.aspx?Id=StormwaterMan
ual

II.C.3 Continue to Serve as a Member of the Philadelphia Inter-

governmental Scrap and Tire Yard Task Force
To address numerous complaints about the operation of scrap metal and auto salvage
businesses, which may cause polluted runoff to enter the City’s sewers, as well as create
blight in City neighborhoods, and contribute to short dumping and other environmental
harms to area waterways, the City will: (1) continue to participate with the USEPA and
PADEP in a multi-governmental task force to conduct random inspections of these
facilities; (2) provide compliance assistance to scrap yard operators on the various
relevant laws and regulations; (3) provide educational assistance on measures that can
be undertaken by the industry to control runoff from storage or transport areas; and (4)
where necessary, support comprehensive enforcement actions in cases where facilities
are unwilling to cooperate.

The Scrap Yard Task Force (SYTF) is in its second year of operation since it was
reorganized on September 5, 2008. Vince Dougherty from the city Commerce
Department has taken over as the new head chairman of the SYTF. The PWD, through
Jim D’Agostino, has assumed the role of coordinator for the SYTF. Inspections and
meetings have been taking place once a month in an effort to reach more scrap yards
and get them into compliance. A geodatabase has been created that displays in GIS the
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location and outline of all scrap yard parcels in the city. The geodatabase contains
information about the scrap yards that will be important in the future operation of the
task force, such as: the address, owner, surface area, last inspection, and previous
violations. Currently, there are 209 licensed scrap yards, 174 are auto salvage yards and
35 are junk yards. It is the intent of the SYTF to be more efficient by operating
frequently, knowing the scrap yards better, and following up on the results of the
inspections.

During the period from July 2009 to July 2010, the SYTF conducted inspections 11 times
and inspected 36 scrap yards. Violation notices of varying types from different agencies
were issued to the majority of the sites. No sites were shut down and the incidence of
stolen vehicles and parts was low. In two cases, stolen vehicles were found and arrests
were made. There was one instance where several very large Marijuana plants were
discovered and the PPD Vice Squad was notified and took the necessary actions. One
scrap yard had several serious violations. The SYTF was prepared to cease operations
on the facility, but the facility owner did the necessary work to return to compliance.
The enhanced inspection schedule has resulted in greater awareness throughout the
business community with noticeable benefits. Violations are in large part not as
egregious as in previous inspections, and corrective measures have been implemented
by many of the facilities.

II.D Maximization of Flow to the Publicly Owned Treatment
Works for Treatment (NMC 4)

II.D.1 Continue to Analyze and Implement Non-Capital
Intensive Steps to Maximize the Wet Weather Flow to the
POTW

II.D.1.1 Modified Regulator Plan
The basic strategy of flow maximization, or Modified Regulator Plan (MRP) was to
deliver more flow to the WPCPs more frequently and enable greater pollutant removals.
The results of the hydraulic modeling of the interceptor sewers under the flow
maximization scenarios indicate that significantly higher rates of flow can be delivered
to the WPCPs more frequently than under current conditions. To date, 100% of the
projected flow increase associated with the Modified Regulator Plan has been
implemented. Some additional modifications may be made in the future to prioritize
certain overflows or to reflect an improved understanding of the collection system
dynamics as identified throughout the ongoing modeling work, but no additional
capture is expected to result on a system wide basis.

I1.D.1.2 Maximization of Wet Weather Treatment in the LTCPU
Increasing the treatment capacity of the WPCPs and increasing the transmission of flows
to the WPCPs is being analyzed as past of the LTCPU. Please refer to SECTION
III.B.1.3.1“"EVALUATE STRESS TEST REPORT OPTIONS IN THE LTCPU” on page
89 for more information on this analysis.
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I1.D.2 Continue the Program which Requires Flow Reduction
Plans in Agreements to Treat Wastewater Flows from
Satellite Collection Systems where Violations of
Contractual Limits are Observed
PWD has executed substantially revised agreements with Cheltenham and Lower
Southampton townships to reduce peak wet weather flows to the wastewater treatment
plants.

Bucks County Water & Sewer Authority

Bensalem Township’s wastewater is delivered to PWD’s system under a contract
assumed several years ago by the Bucks County Water & Sewer Authority (BCWSA).
Under the terms of a recently negotiated agreement with PWD, BCWSA is undertaking
the installation of meters at all connection points not currently monitored.

In addition, BCWSA has agreed to construct a 1.8 million gallon surge tank and pump
station. This effort has been proposed by BCWSA as an effective manner in which to
address high peak flows to PWD’s system. BCWSA is continuing to work on the surge
tank and pump station in compliance with the terms of its agreement with PWD. PWD
is satisfied that reasonable progress is being made on the aforementioned project. The
project was supposed to be completed by September of 2010, but has been delayed due
to issues with aquiring property rights.

Cheltenham Township

Cheltenham Township entered a five year contract with PWD on June 30, 2010. The
agreement requires the Township to immediately begin Act 537 planning and
establishes strict oversight of Cheltenham’s efforts to reduce its Sanitary System
Overloads (SSO’s). The Township is required to meet with PWD at established intervals
to report on progress in developing its Act 537 Official Plan. Within the five year term
of the new agreement Cheltenham is required to be in full compliance with its
contractual flow rates. The Agreement provides for significant financial penalties in the
event of noncompliance by the Township.

Lower Southampton

Lower Southampton Township has also executed a new wastewater agreement with
PWD, effective June 23, 2010. This new contract imposes financial penalties in the event
the Township exceeds its contractual flow limits. As a result of this new agreement
Lower Southampton is aggressively undertaking an Infiltration/Inflow mitigation
program to reduce it wet weather related peak flows to PWD's system.

Future Plans

PWD has notified three additional satellite municipalities that it will be seeking to enter
new wastewater agreements in FY 2011. Springfield Township (Montco), Lower
Moreland Township and DELCORA have been advised that their peak flows will have
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to be reduced and new contracts will include language to enforce and encourage action
by the satellite municipalities to make significant reductions in their wet weather peak
flows to the PWD system. The list of outlying community contracts can be found in
APPENDIX B - Flow Monitoring: Table 6.

I1.D.3 Use Comprehensive Monitoring and Modeling Program to
Identify Suburban Communities where Excessive Rainfall-
dependant I/I Appear to be Occurring

I1.D.3.1 Monitoring and Modeling

PWD is currently aware of 63 connections from outlying communities. Presently,
permanent flow monitors are installed at 38 connections and temporary monitors at 22
connections. There are 3 unmonitored coonnections. Through temporary deployments,
average flow statistics were determined. APPENDIX B - TABLE 1 contains the list of all
known connections, their location and weather or not the connection is permanently
monitored.

The U.S. EPA’s Storm Water Management Model (SWMM) was used to develop the
watershed-scale model for the PWD combined sewer system. The components of the
SWMM model used in the development of the Philadelphia watershed and wastewater
conveyance model were the RUNOFF and EXTRAN modules. Outlying communities
are modeled as separate runoff sheds that load directly to the PWD sewer network. The
sheds are calibrated to flow monitoring data collected at each respective connection.

I1.D.3.2 Outlying Community Contracts

Please refer to SECTION II.D.2 “CONTINUE THE PROGRAM WHICH REQUIRES
FLOW REDUCTION PLANS IN AGREEMENTS TO TREAT WASTEWATER
FLOWS FROM SATELLITE COLLECTION SYSTEMS WHERE VIOLATIONS OF
CONTRACTUAL LIMITS ARE OBSERVED” on page 32 for information pertaining to
outlying communitiy contracts.
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ILE Prohibition of CSOs during Dry Weather (NMC 5)

ILE1 Optimize the Real-Time Control Facility to Identify and
Respond to Blockages and (non-chronic) Dry Weather
Discharges

Dry weather discharges at CSO outfalls can occur in any combined sewer system on
either a chronic (i.e., regular or even frequent) basis or on a random basis (i.e., as a result
of unusual conditions, or equipment malfunction). Random dry weather discharges can
occur at virtually any CSO outfall following sudden clogging by unusual debris in the
sewer, structural failure of the regulator, or hydraulic overloading by an unusual
discharge of flow by a combined sewer system user. Chronic dry weather discharges
can and should be prevented from occurring at all CSO outfalls. Random discharges
cannot be prevented, but they can and must be promptly eliminated by cleaning repair,
and/or identification and elimination of any excessive flow and/or debris sources.

Regular and reactive inspections and maintenance of the CSO regulators are performed
throughout the City. These programs ensure that sediment accumulations and/or
blockages are identified and corrected immediately to avoid dry weather overflows.
The CSO maintenance group utilizes the remote monitoring network system daily as a
tool to help identify the locations that are showing abnormal flow patterns. By using the
system in this manner the crews are able to correct many partial blockages before they
become a dry weather discharge. For FY 2010, there were a total of 231blockages cleared
from CSO regulators. The detailed inspection report summaries are included on pages 6
and 9 of APPENDIX A - FY10 FLOW CONTROLS ANNUAL REPORT.
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ILF Control of Solid and Floatable Materials in CSOs (NMC
6)

The control of floatables and solids in CSO discharges addresses aesthetic quality
concerns of the receiving waters. The ultimate goal of NMC 6 is to reduce if not
eliminate, by relatively simple means, the discharge of floatables and coarse solids from
combined sewer overflows to the receiving waters where feasible. The initial phase of
the NMC process has and will continue to focus on the implementation of, at a
minimum, technology-based, non-capital intensive control measures.

ILF.1 Control the Discharge of Solids and Floatables by
Cleaning Inlets and Catch Basins

The Inlet Cleaning Unit's primary responsibility is the inspection and cleaning of
approximately 76,043 active stormwater inlets within the City, this number is lower than
previous years due to consolidation of older inlets. This unit is also charged with the
responsibility for the following areas: retrieving and installing inlet covers, installing
original replacement covers that are missing, installing locking covers, unclogging
choked inlet traps and outlet pipes so that inlets can take water; alleviating flooded
streets and intersections when hydrants are opened, broken water mains, rain storms
and other weather related problems. Inlet Cleaning is also charged with answering
flood complaints at the Philadelphia Business Center. Finally, Inlet Cleaning has five
highway crews, whose duties are to clean high volume traffic areas during the night
hours, 11 PM -7 AM.

To insure the efficient and effective operation of the City’s inlets and connecting
stormwater sewers, it has been found necessary to use specialized inlet cleaning
equipment to work along with the various units of the PWD as well as other
government agencies and the private sector. The unit also cleans inlets on PWD
properties.

About 80% of inlet cleaning work orders are scheduled jobs, while the remaining 20%
are in response to customer calls or requests from other departments. Scheduled
cleaning routes for an area are created by the crew chief and assigned to the crews.

For the period of July 2009- June 2010, 88,604 inlets were inspected, 73,764 inlets were
cleaned. Average amount of debris removed from each cleaned inlet was 271.4 1bs. 4,165
inlets had other work performed. This is an average of every inlet being examined or
cleaned and examined 1.16 times during this period. Additional statistics and
information pertaining to Inlet Cleaning from FY10 can be found in TABLE ILF.1-1
AND FIGURE IL.F.1-1.
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Table I1.F.1-1: FY10 Inlet Cleaning Statistics

Total Inlets Inspected 88,604
Total Inlets Cleaned 73,764
Total Grates Cleared 5,827
Total Covers Replaced 1,662
Tons of Debris Removed 10,010
Avg. Lbs./ Inlet 271.4

Inlet Cleanings for FY 2010

Number of Inlets Cleaned
N
o
o
o

Month

Figure II.F- 1 Monthly Inlet Cleaning Statistics

IL.LF.2 Continue to Fund and Operate the Waterways Restoration
Team (WRT)

PWD's Waterways Restoration Team (WRT) is a multi-crew force dedicated to
removing large trash - cars, shopping carts, and other short dumped debris - from the
100 miles of stream systems that define our City neighborhoods. This crew also restores
eroded streambanks and streambeds around outfall pipes and in tributaries as a part of
PWD’s goal to naturally restore our streams while meeting Clean Water Act permit
requirements. The team is focused on the completion of in-stream restoration work that
protects the department's sewer infrastructure in the banks and beds of our streams,
while also using Natural Stream Channel Design to restore these streams to a habitat
supporting waterway and a community amenity. The Waterways Restoration Team
works in partnership with the FPC staff and the various Friends of the Parks groups to
maximize resources and the positive impacts to our communities.
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The WRT performs stream clean up work throughout the city, in the city’s streams -
Cobbs, Wissahickon, Tacony, Pennypack, and Poquessing creeks, and their tributaries,
along the banks of the non-tidal Schuylkill River, in addition to the Manayunk Canal.

Typical tasks for the WRT include:

Debris and trash removal - This is one of the most basic tasks of the WRT - the
removal of trash and large debris from our waterways. In addition to satisfying
one of the primary goals of the Clean Water Act, ensuring that our streams and
rivers are clean and beautiful enhances public stewardship as people will only
seek and value waterways and parks that look and smell good. Public
willingness to pay for the protection of our waterways is intricately linked to the
recognition that these waterways are being maintained and valued by the City.
Residents care little about the quality of the water emptying into our streams if
the streams are smelly eyesores. If the public does not have a desire to go to these
waterways, they will not care about them.

Watershed assessments - WRT watershed assessments include visual inspections
of the banks of Cobbs, Wissahickon, Pennypack, Poquessing and Tacony Creeks
and are completed once per year. This field survey work essentially involves the
inspection of stream segments (upstream to downstream) to check for evidence
of exposed or damaged infrastructure, chronic pollution sources, dry weather
sewer overflows along Cobbs and Tacony Creek. These assessments also support
the implementation of the completed watershed management plans for these
stream systems.

Sanitary discharge clean-ups - The WRT is recruited to clean up sanitary
discharges to our streams or parks.

Property restoration repair - The WRT is recruited to restore natural areas on
public and private land impacted by water main breaks.

Operation of PWD Floatables Pontoon Boat in spring/summer/fall
Restoration projects such as plunge pool removals and stream restorations
Inspection of intake walls

Woody debris removal

General maintenance - General Maintenance responsibilities include the fish
ladder, PWD plunge pool and streambank restoration projects, and other PWD
land-based stormwater management facilities. Currently, the WRT performs
ongoing maintenance at the following habitat improvement or best management
practice sites:

- Saylor Grove stormwater treatment wetland
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Fairmount fish ladder

Marshall Road streambank restoration project in Cobbs Creek

Wises Mill streambank restoration project in Wissahickon Creek

West Mill Creek tree trenches

Mill Creek urban farm street runoff diversion

- Manayunk Canal boom maintenance and algae removal

In FY 2010, WRT removed the greatest volume of trash than what was removed in the
previous fiscal years (i.e., FY 2006-FY 2009). A total of 1,438 tons of debris, including
152vehicles, 1,062 tires and 268 shopping carts, were removed from the City’s
waterways (TABLE IL.F.2-1).

Table I1.F.2- 1 Summary of Waterways Restoration Team - Performance Measurements FY
2006-2010

Waste Removed FY 2006 FY 2007 FY 2008 | FY 2009 FY 2010
Debris Removed (tons) 425 441 326 657 1,438
Cars Removed 21 41 80 15 12
Tires Removed 396 1,201 861 924 1,062
Shopping Carts Removed 161 84 72 268 102
Number of Clean-up Sites 124 142 178 375 335

In addition to PWD's Waterways Restoration Team’s main task of removing large debris
from the city’s streams, this crew works to restore eroded stream banks and streambeds
around outfall pipes and in tributaries that protect the department's sewer infrastructure
in the banks and beds of our streams. Types of projects that the team works on are
plunge pool removals, fish passage projects, emergency stream bank restorations and
interim stabilization projects. TABLE IL.F.2.-2 & 3 show a listing of projects that WRT
has either completed or have planned to date.
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Table I1.F.2-2 Completed WRT restoration projects

Project

Watershed

Description

CC Creek 61st Street Repair

COBB

Emergency streambank restoration after a sewer line rupture

Interim stabilization completed by WRU; future restoration

Indian Creek COBB project to be completed by a contractor
Marshall Road Restoration Stream restoration where erosion had exposed a sanitary sewer
Work COBB lateral
Reopened west branch to a lake, protected sewer line, Interim
Indian Creek Daylighting stabilization implemented; future large-scale restoration project
Project COBB to be completed by a contractor
63rd and Market Interceptor
Sewer COBB DRW, installed road to allow access to infras. sewer
Cobb's Creek and City Line COBB Outfall Cleanup
Indian Creek and Landsowne COBB Stream Restoration and Clean Up
Cobbs Creek and Locust COBB Debris Removal
Cobb's Creek and Ludlow COBB Debris Removal
Cobb's Creek and Catharine COBB Debris Removal
Naylors Run and Cobb's Creek
Confluence COBB Debris Removal
Baltimore and Cobb's Creek COBB Debris Removal
Whitby Ave and Cobb's Creek COBB Debris Removal
Cobb's Creek and 70th St COBB Debris Removal
Cobb's Creek and Woodland
Ave. COBB Debris Removal, Stream and bank Restoration
Maxwell Place Outfall PPK Plunge pool removal
PP Rock Ramp PPK Fish passage project;
Winchester Outfall PPK Plunge pool removal and tributary restoration.
Pennypack Creek and
Frankford PPK Debris Removal
Wooden Bridge Run at Angus PPK Debris Removal
Byberry Creek - Waldermire POQ Monitoring of Byberry at Waldermere Dr
ByBerry Creek - Nottingham POQ Stream Bank Restoration
Byberry Creek @ Chesterfield &
Berea POQ Stream clean-up
Walten's Run POQ Debris Removal
Poquessing Creek - Ernie Davis
Circle POQ Debris Removal
Poquessing Creek - Century
Lane POQ Debris Removal
NEC Ditman & Eden POQ Outfall Restoration and Stabilization
Adams Ave Fish Ramp TTF Fish passage project
Phase I included development of a bioswale and daylighting of a
Awbury Stream Daylighting TTF spring/stream
Crescentville Outfall TTF Plunge pool removal and culvert restoration with boulders
Bingham Street Sewer Crossing TTF Plunge pool removal
Bingham and Garland TTF Stream Bed Habitat Modification
Tookany-Tacony park view
apartments TTF Debris Removal
Tookany - Tacony F Street TTF Debris Removal
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Project Watershed [ Description

Tookany- Tacon - Penway TTE Debris Removal

86th and Luther SCH DRW, installed road to allow access to infras. sewer

Strawberry Mansion Bridge SCH Repair Headwall and Stream Restoration

Spring Garden SCH DRW, installed road to allow access to infras. sewer

Concourse Lake SCH Stream restoration

Mount Pleasant and Greene WISS Outfall Restoration

Wises Mill Run WISS Lower segment; interim stabilization

Gorgas Run WISS Interim stabilization, infrastructure protection with boulders
Stormwater outfall restoration; 3 outfalls discharge to one

Carpenters Woods WISS location creating severe erosion
WRU has built a rock wall along the stream to stabilize and
protect it; future restoration project to be completed by a

Rex Ave WISS contractor

Wissahickon Creek and

Cherokee WISS Storm Cleanup

Wissahickon Creek and

Monastary WISS Outfall Cleanup

Wissahickon Creek and Lincoln WISS Storm Cleanup

Hartwell Lane WISS Stream restoration
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Table I1.F.2-3 Planned or On-going WRT restoration projects

Project Watershed | Status Description
In
Springfield Ave Cobbs progress Trail restoration
Naylors Run Wetland Cobbs On-going | Repair Swale
Marshall Road Sewer Project Cobbs On-going | Stream Bank Restoration
Cobb's creek and Daggot Cobbs On-going | Cleanup Restoration
Cobb's Creek Stream Restoration
Baltimore Cobbs On-going | Stream Restoration and Infrastructure
In
Pleasanthill Park DD Progress Basin Modifications
Bustleton & Scotchbrook PPK In Design | Stream/Outfall restoration project.
Outfall restoration project. WRU
performed interim stabilization work on
exposed interceptor but further creak
Tustin Street Outfall Restoration PPK In Design | stabilization is to come.
Outfall Restoration and additional
Hower Creek (Formerly called restoration of ~300 feet of stream where
Martin’s Creek) PPK In Design | there has been chronic erosion.
Pennypack & the Blvd PPK On-going | Stream restoration/Fish passage
Paul's Run PPK On-going | Stream restoration
In
Holmes Ave & Crispen Field PPK progress Debris removal
Bennet Rd Daylighting Project POQ In Design | Stream Daylighting
East Park Canoe House - installation of a
Kelly Drive at Strawberry Mansion deflector for the dock that will also provide
“Canoe House” SCH In Design | fish habitat
In
Whittaker & F St TTF progress Debris removal/fence repair
St Martin’s Lane Bridge WISS In Design | A bridge is in disrepair, needs stabilization.
George’s Lane WISS In Design | Culvert restoration
A number of SW BMPs will be
implemented at the Andorra Education
Center where a good deal of erosion is
FPC Tree House WISS In Design | taking place on the property
Oriole Street WISS On-going | Repair Swale
Mt.Plesant Place WISS On-going | Plunge-Pool Modification
In
Manayunk Canal WISS progress Alge removal/debris removal
Wissahickon and Cathedral WISS In Design | Stream Bank Restoration and Vegetation
Fountain Street Stairs WISS In Design | Infrastructure Restoration
Forbidden Drive & the Covered
Bridge WISS In Design | Stream restoration
Valley Green Road WISS On-going | Stream Restoration
Saint Georges WISS On-going | Trib. Cleanup
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IL.E.3 Continue to Operate and Maintain a Floatables Skimming
Vessel
Reduction in floatables improves both water quality and aesthetics of receiving streams.
The use of a skimmer vessel also allows for a mobile control program capable of
managing debris at various locations, increasing the effectiveness of this control
measure. In addition, the boat will be a visible control and will increase the public
awareness and education of floatables impacts.

IL.LF.3.1 Floatables Skimming Vessel - R.E. Roy
The Philadelphia Water Department's large skimming vessel is a 39-ft, front loading,
single hull, shallow draft, debris skimming vessel with a hydraulically controlled grated

bucket and a 5.6 cubic yard on-board hold equipped with a main diesel engine,
Caterpillar Model 3056 205-hp.

Construction of the floatables skimming vessel was initiated in June 2004 and the
completed vessel was delivered to PWD in July 2005. The total cost of the vessel was
$526,690. The vessel, now known as the R. E. Roy, was operated in-house by PWD
personnel from delivery until April 2006. During this time, PWD was in the process of
securing a contractor for the permanent operation of the skimming vessel. River
Associates was the contractor selected for the operations of the vessel and they have
been operating it since April 2006.

The vessel is operated approximately five days per week, 8 months of the year. The
vessel’s main purpose is to perform general debris collection and removal on both the
Delaware and Schuylkill Rivers. The vessel is also used to clean up for and serve as a
highlight for public relations events such as the Schuylkill Regatta.

During the 2010 fiscal year, the skimmer vessel was in operation from April 2009
through November 2009 before shutting down for winter maintenance. It resumed
operation again in June 2010. There was a period where the vessel was out of service
due to serious mechanical problems. In all, 3 months worth of Skimming was lost. The
total amount of debris collected in FY 2010 from July 1, 2009 to June 30, 2010 was 18 tons.
The weights of debris collected during each month are displayed in TABLE II.F.3-1.
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Table I1.F.3-1 Debris Collected by R.E. Roy Skimming Vessel

Month Tons of Debris Collected
July 2009 4.36
August 2009 5.42
September 2009 1.28
October 2009 2.16
November 2009 4.96
December 2009 No winter service
January 2010 No winter service
February 2010 No winter service
March 2010 No winter service
April 2010 Mechanical failure
May 2010 Mechanical failure
June 2010 Collected but not disposed, no data available.
Total added to July 2010 total disposal.
FY 2010 Total 18.18
II.F.3.2 Floatables Pontoon Vessel

The Philadelphia Water Department has purchased a pontoon vessel that is being used
as a workboat on the Upper Schuylkill, Lower Schuylkill, and Delaware Rivers within
Philadelphia. The vessel is used to retrieve floating trash and debris from the waterways
within the service area. The debris is hand netted from the water surface by employees
standing on the vessel deck. The hand nets are emptied into ten 44-gallon debris
containers on the deck and the containers are offloaded by hand. The pontoon vessel can
be utilized in the tight spaces found in marinas, among piers, and in near shore areas.

The pontoon vessel was acquired by PWD in June 2006. PWD manages a skimming
operation for floatable debris on the non-tidal Schuylkill through use of the pontoon
vessel. This program is an extension of the large debris removal already occurring on
the tidal portions of the Delaware and Schuylkill rivers. The public outreach component
of the pontoon skimming vessel program is one of the greatest benefits.

The operational area of the Pontoon Vessel includes:
1. The Lower Schuylkill above Fairmount Dam up to Flatrock Dam (7.2 miles)

2. The Lower Tidal Schuylkill down to the confluence with the Delaware River (8.1
miles)

3. The Delaware River from the confluence up to the Philadelphia City Boundary (18.8
miles)

During fiscal year 2010, the pontoon vessel was operated 17 times. 10 trips during the
summer/fall 2009 removed a total of 15.18 cubic yards of mixed trash from the non-tidal
Schuylkill River. The spring /summer 2010 season saw 7 trips with a total removal of
4.6 cubic yards of bottles and containers and 4.4 cubic yards of mixed trash. A better
separation scheme was introduced for the spring/summer 2010 season resulting in a

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
43 of 314



more accurate count of the types of materials collected. In addition to containers and
mixed trash, the following has also been removed from the river: 11 tires and various
types and sizes of lumber.

There has been a marked reduction in material removal when one compares this year to
last. This is likely attributable to 2 major factors. First, the user groups on the river have
joined forces with PWD and have made great strides to ensure that participants are
more aware of their effects on the river. Secondly, the extremely low rainfall during the
2010 summer season has not allowed for the migration of material from the city sewers
nor from areas upstream. A result of this lighter than anticipated loading on the river
has been a reduction in the number of trips the Pontoon vessel made this season. In an
effort to avoid wasting man hours searching the river banks for very limited floatables
loading, the schedule has been cut back to ensure the vessel is used in an efficient
manner.

PWD has partnered with Streets Department for the recycling of appropriate material
that has been removed from the river.

I1.F.4 Other Initiatives

I.LF.4.1 Pilot Netting Facility

A pilot, in-line, floatables netting chamber was constructed as part of a sewer
reconstruction project at CSO T4 Rising Sun Ave. East of Tacony Creek. The construction
of the chamber was completed in March of 1997 and the netting system continues to
operate. The quantity of material collected is weighed with each net change. The City
has compared the floatables removed from the net with other floatables control
technologies employed. More specifically, on an area weighted basis the inlet cleaning
program data suggests that street surface litter dominates the volume of material that
can enter the sewer system. The pilot in-line netting system installed at T4 has also been
shown to capture debris on the same order as the WPCP influent screens indicating that
effective floatables control needs to target street surface litter in order to effectively
reduce the quantity of debris likely to cause aesthetic concerns in receiving streams. In
FY 2010, 3 net removals were done and a total of 447 lbs of debris was collected. The
dates and amount of debris captured from this facility during the reporting period are
available on page 12 of APPENDIX A-FY10 FLOW CONTROLS ANNUAL REPORT.

II.F.4.2 Repair, Rehabilitation, and Expansion of Outfall Debris Grills
Debris grills are maintained regularly at sites where the tide introduces large floating
debris into the outfall conduit. This debris can then become lodged in a tide gate thus
causing inflow to occur. Additionally, these debris grills provide entry restriction and
some degree of floatables control. During FY 2010, 36 debris grill inspections were done.
The list of the debris grills receiving preventative maintenance is available on page 12 of
APPENDIX A - FY10 FLOW CONTROLS ANNUAL REPORT.
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II.G Pollution Prevention (NMC 7)

Most of the city ordinances related to NMC7 are housekeeping practices that help to
prohibit litter and debris from actually being deposited on the streets and within the
watershed area. These include litter ordinances, hazardous waste collection, illegal
dumping policies and enforcement, bulk refuse disposal practices, and recycling
programs. As pollutant parameters accumulate within the watershed, practices such as
street sweeping and regular maintenance of catch basins can help to reduce the amount
of pollutants entering the combined system and ultimately, the receiving water.
Examples of these programs are ongoing and are presented in the NMC document. The
City will continue to provide public information about the litter and stormwater inlets as
part of the implementation this minimum control as well as continue to develop the
following new programs.

I1.G.1 Continue to Develop and Share a Variety of Public
Information Materials Concerning the CSO LTCP
The Philadelphia Water Department began the development of an extensive CSO
LTCPU Public Participation Program in Spring, 2007, and has continued to distribute
materials and host community meetings and events to date. The following components
of the Public Participation Program have been completed thus far.

1. Backgrounders (TABLE II.G.1-1)- The eight page backgrounders are designed for a
general audience (the public) and serve to provide an introduction to the CSO LTCP,
along with the history, background, and approach taken by PWD to address CSOs. The
backgrounders are distributed to our partners, the CSO LTCPU advisory committee, and
to the public at advisory committee meetings, community meetings, public meetings,
additional public events, and on the PWD website.

Table I1.G.1-1 CSO LTCPU Backgrounders

Backgrounder I The CSO Long Term Control Plan - History & Background

Backgrounder II The CSO Long Term Control Plan Update - Clean Water Benefits
& The Balanced Approach

Backgrounder III Current Status of Our Waterways

2. Bill Stuffers, WaterWheels, Annual Drinking Water Quality Report, Press Releases &
Ads - The Bill Stuffers and WaterWheels are newsletters mailed out with the water bill
to the estimated one-half million customers of the Philadelphia Water Department.
Every year PWD also publishes an annual drinking water quality report. This report is
mailed to every resident in the City and contains a wealth of information regarding the
source, safety, and contents of the City’s drinking water. This report is also available
year-round on the City’s website www.phila.gov.

These documents have been developed and have been distributed throughout the City
at advisory committee meetings, public meetings, and other public events, in addition to
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being distributed through the water bill to PWD customers. A listing of these
documents can be found in APPENDIX C- PUBLIC EDUCATION AND
INFORMATION MATERIALS - TABLE 1.

3. Fact Sheets - The fact sheets highlight projects designed and/or implemented by
PWD to address combined sewer overflows and other stormwater and sourcewater
related information. The fact sheets also provide information on other PWD programs.
The fact sheets are distributed to our partners, the CSO LTCPU advisory committee and
to the public at steering committee meetings, public meetings, additional public events,
and on the website.

Green Cities, Clean Waters Information Fair
Components of the Green Cities, Clean Waters Information Fair are displayed during
community meetings and public events throughout the year.

APPENDIX C- PUBLIC EDUCATION AND INFORMATION MATERIALS - TABLE
2 lists samples of the materials from the Green Cities, Clean Waters Information Fair, in
addition to materials distributed at other events and meetings.

In addition to the above materials, PWD recently produced a Green City, Clean Waters
Community Orientation Packet which can be found at:

http:/ /www.phillywatersheds.org/sites / default/files / GreenCitiesCleanWatersOrienta
tionPacketFINALsmall.pdf

4. Website - The following websites were designed to educate the public and to inform
the public on the Philadelphia Water Department’s CSO, stormwater and watershed
related programs, resources, and events.

PhillyRiverInfo - http://www.phillyriverinfo.org

This website is OOW’s original site. Once can find information for developers. One can
also find details on the nature of CSOs, the LTCPU, the history of CSOs, and public
events, among other CSO-related information. The CSO LTCPU page, in particular, was
created to provide the public with all updated CSO LTCPU-related information and
materials, such as reports, maps, photographs, fact sheets, event dates and details,
meeting minutes and background information.

The webpage with this detailed information can be found on the following page:
http://www.phillyriverinfo.org/csoltcpu/. FIGURE II.G.1-1 shows an example of public
information found on the PhillyRiverInfo website. For more information on the
PhillyRiverInfo website please refer to SECTION II.G.2.1 - PHILLYRIVERINFO/
PHILLYWATERSHEDS on page 62.
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Figure II.G.1-1 Example of public information on PhillyRiverInfo

RiverCast - http://www.phillyrivercast.org/

The Philly RiverCast is a forecast of water quality that predicts potential levels of
pathogens in the Schuylkill River between Flat Rock Dam and Fairmount

Dam (i.e., between Manayunk and Boathouse Row). One would visit this site to find out
the daily RiverCast prediction and to learn more about water quality (FIGURE I1.G.1-2).
For more information on the stormwater billing program please refer to SECTION
I1.G.2.2 - RIVERCAST on page 62.
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Figure I1.G.1-2 RiverCast
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CSOcast http:// www.phillywatersheds.org/csocast

The CSOcast is PWD's latest effort in demonstrating the overflow status of the City’s 164
combined sewer outfalls. CSOcast informs the public whether CSOs are occurring or are
suspected to have occurred within the last 24 hours (SEE FIGURE I1.G.1-4). It is
updated twice daily with information from PWD’s extensive sewer monitoring network.
The CSOCast page can be found on the website in the following location:
http://www.phillywatersheds.org/what were doing/documents and data/live data/cs
ocast/. For more information on the CSOcast please refer to SECTION IIL.LH.2 -
INTERNET-BASED NOTIFICATION SYSTEM on page 82.
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the s a5 a P alt, the
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How It Works
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Figure I1.G.1-3 CSOcast

Rain Barrel Program - http://www.phillywatersheds.org/rainbarrel/

The Philadelphia Water Department had been providing rain barrels to residents of
Philadelphia’s watersheds free of charge in order to promote the reduction of
stormwater flows to the local sewer system and creeks (SEE FIGURE II.G.1-5). This
project consists of the implementation of rain barrels as a method of reduction of
stormwater runoff on residential private property. The primary goal of this project is to
implement a property-level best management practice to aid in reducing the volume of
stormwater reaching the receiving stream or to increase the length of time it takes the
stormwater to reach the receiving stream.

At the workshop, residents are instructed on how to install and properly use and
maintain their rain barrel. They also learn about the environmental benefits of operating
a rain barrel and how stormwater affects the sewer system and local waterways. After
successfully completing the workshop, they receive their rain barrel. This program has
been a success and there is great demand to continue and expand this program. Work is
currently underway to expand this program in order to meet the demand of City
residents. To date, over 30 workshops have been held and more than 1,500 rain barrels
have been given out. PWD is determining a better approach to meet the demand -
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potentially through a contractor. This new system should enable the program to resume

in the spring, 2011.
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Figure I1.G.1-4 Rain Barrel Program

Facebook http://www.facebook.com/green.cities.clean.waters.

The Philadelphia Water Department has a Facebook page and Facebook wall dedicated
to the Green Cities, Clean Waters program (FIGURE II.G.1-5). Facebook, a free-access
social networking website, enables PWD to reach out to an audience that may otherwise
not choose to become familiarized with its programs. Friends abound on PWD’s Green
Cities, Clean Waters Facebook wall, where approximately 375 members can find public
meeting announcements, view images of Green Streets and where visitors can leave
comments on the City’s green stormwater infrastructure approach. The Facebook page
also hosts the Green Neighborhoods through Green Streets survey. To access PWD’s
Facebook page, visit http:/ /www.facebook.com/ green.cities.clean.waters.
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Figure I1.G.1-5 Facebook Screenshot

Development Review Program Website

PWD’s Development Review Program has a website where developers can go to for
guidance in the review process:

http:/ /www.phillyriverinfo.org/PWDDevelopmentReview /home.aspx.

Stormwater Billing

PWD also has a stormwater billing program website to help non-residential properties
determine the cost of their bill based on the new stormwater billing charges which is
guided by the amount of impervious surface on a property. The website and tool can be
found in the following location: http:/ /www.phila.gov/water/stormwater_billing.html.
For more information on the stormwater billing program please refer SECTION
III.C.1.3 - PARCEL-BASED STORMWATER BILLING on page 130.

WaterQuality Website
PWD’s general water quality website can be found in the following location:
http:/ /www.phila.gov/water/Water_Quality.html.

Schuylkill Action Network Website

The Schuylkill Action Network (SAN) website includes an internal component that
allows for improved communication among SAN workgroup members and facilitates
on-the-ground work. It also includes a public component that conveys SAN’s message
about protecting and improving the Schuylkill River to outside audiences. The website
also allows the public to share their unique stories and experiences relating to the
Schuylkill River: www.schuylkillwaters.org. For more information on the Schuylkill
Action Network please refer to SECTION II.G.2.3 on page 63.

5. Green Cities, Clean Waters Exhibit: The CSO Long Term Control Plan (LTCP) Update
Public Participation Team developed a one-of-a-kind informational exhibit and art
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exhibit in 2008. Since then, various other exhibits and programs have been hosted at the
FWWIC. Please refer to SECTION II.G4 “CONTINUE TO SUPPORT THE
FAIRMOUNT WATER WORKS INTERPRETIVE CENTER” on page 78 for
information on the programs at the FWWIC pertinent to the 2009-2010 reporting period.

For the Green City, Clean Waters 2008 exhibit, the two elements comprising the exhibit
were displayed at the Fairmount Water Works Interpretive Center (in Philadelphia) for
approximately one month (October 10, 2008 - November 7, 2008). The purpose of the
combined exhibit was to unite art with educational information on CSO controls in
order to raise awareness on the CSO LTCP Update. The goal of this approach was to
target a new audience and to capture the attention of the general public through art,
providing a gateway to the informational displays.

While the Green Cities, Clean Waters Exhibit was on display at the Fairmount Water
Works Interpretive Center, over a month-long period, roughly 992 visitors had a direct
experience with the artwork and the messages portrayed through the informational
displays. The exhibit also received media coverage on the local television CBS News
affiliate and in local newspapers, such as the Philadelphia Inquirer and the City Paper,
in addition to other media.

The artistic component of the exhibit was comprised of artwork (photography and jars)
from artist and educator, Bill Kelly. Mr. Kelly specializes in depicting nature in an urban
context. He was commissioned to interpret the Green Cities, Clean Waters program
through an artistic eye. Bill Kelly used recycled mason jars, filled with water, plants and
photography to interpret the CSO LTCPU. The unique exhibit also included
photographs of the jars. His work was funded through a Coastal Non-Point Pollution
Program grant through the Pennsylvania Department of Environmental Protection’s
Coastal Zone Management Program and the National Oceanic and Atmospheric
Administration (NOAA). (SEE FIGURE II.G.1-6 AND FIGURE II.G.1-7 FOR
EXAMPLES OF BILL KELLY’S ARTWORK).

The informational component of the exhibit was made up of a variety of posters that
relayed CSO-related and watershed-related information, in addition to displaying a rain
barrel. The informational posters also circulated throughout the City, before the final
round of public meetings held in August, 2009. Thumbnails of the informational posters
that were presented the Green Cities, Clean Waters Exhibit can be found in APPENDIX
C: PUBLIC EDUCATION & INFORMATION MATERIALS - TABLE 3.

An artist reception was held on October 16, 2008, at the Fairmount Water Works
Interpretive Center, to celebrate the opening of the Green Cities, Clean Waters Exhibit.
The reception also gave the Public Participation Program Team an opportunity to
discuss the material behind the informational posters, the CSO LTCPU, with the
attendees. Approximately 77 individuals attended the artist reception.

Recently, the Office of Watersheds has been working with the Fairmount Water Works
Interpretive Center on a faith-based exhibit that will focus on stormwater management-
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related work embraced by the various faith-based organizations in the City. This exhibit
will be displayed in the spring 2011.

Figure II.G.1-6 Sample of Bill Kelly Art Figure II.G.1-7 Sample of Bill Kelly Art
The Green Cities, Clean Waters informational posters were also on display throughout
Philadelphia, in CSO-watersheds. TABLE II.G.1-5 lists the locations the Green Cities,
Clean Waters exhibit visited.

Table I1.G.1-2 Green Cities, Clean Waters Traveling Exhibit

Green Cities, Clean Waters Exhibit

Exhibit Date Time Location
Tuesday - Saturday
10:00pm - 5:00pm Fairmount Water Works
Sunday Interpretive Center,
1 July 21- August 21, 2009 1:00pm - 5:pm Philadelphia
Northern Liberties
Monday - Friday Community Center,
2 July 20 -24, 2009 10:00am - 1:00pm Philadelphia
Monday and Wednesday
12:00pm - 8:00pm
Tuesday, Thursday and Friday | Walnut Street West Library,
3 July 27-31, 2009 10:00am - 5:00pm Philadelphia
Monday - Friday Waterview Recreation
4 August 3-7, 2009 7:00am - 9:00pm Center, Philadelphia
Columbus Square
Monday - Friday: Recreation Center,
5 August 10-14, 2009 9:00am - 9:00pm Philadelphia
Monday - Thursday:
9:00am - 9:00pm
Friday: Parkway Central Library,
6 August 17-21, 2009 9:00am - 6:00pm Philadelphia

6. Green City, Clean Waters Advisory Committee: The Advisory Committee is
comprised of City and state environmental experts, as well as leaders of local, regional,
and national environmental organizations. The committee guides the Public
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Participation Program, by providing input to the Public Participation Program Team on
the communication strategies, public information, and products and materials
developed to ensure successful public participation. After the initial kick-off meeting,
held in the fall of 2007, the committee met twice per year. The committee has not met
again since August 2009, as the CSO LTCPU was submitted to the PA DEP and US EPA
in September 2009. For a list and description of topics discussed during Green City,
Clean Waters Advisory Committee meetings please refer to APPENDIX C -PUBLIC
EDUCATION & INFORMATION MATERIALS- TABLE 4.

The representative organizations that serve on the Green Cities, Clean Waters Advisory
Committee are listed in TABLE IL.G.1-6.

Table I1.G.1-3 Advisory Committee Organizations

Type of Group Organization
Business e Building Industry Association
Citizen Groups ¢ Northern Liberties Neighborhood Association

¢ Passyunk Square Neighbors Association
e Washington West Civic Association

Interest Groups e Community Legal Services, Inc.

¢ Delaware River City Corporation

e Impact Services Corporation

¢ PennFuture (Next Great City)

¢ Pennsylvania Environmental Council

e Tookany/Tacony-Frankford Watershed
Partnership

e Schuylkill River Development Corporation

e Sierra Club

Regulatory Agencies e Pennsylvania Department of Environmental
Protection (DEP)

Local Government Agencies ¢ Fairmount Park Commission
e Mayor’s Office of Sustainability
e Philadelphia Water Department

7. Public Meetings: Public meetings are held throughout the development of the
LTCPU in order to keep the public apprised of the progress of the plan and to garner
feedback on the plan. For the first series of public meetings, the event was held in three
separate locations in Philadelphia in order to maximize the likelihood of attendance for
the residents of the City. An information fair was also integrated into each meeting. The
information fair included posters on CSO LTCPU-related projects, fact sheets and a rain
barrel.

In order to drum up attention for the final round of public meetings, the Green Cities,
Clean Waters Exhibit traveled throughout the City, educating the public and promoting
the final round of public meetings. Along with the exhibit, Green Stormwater
Infrastructure Program Fact Sheets were available.
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The meetings and venue sites where the exhibit was hosted are listed in APPENDIX C -
PUBLIC EDUCATION & INFORMATION MATERIALS- TABLE 5. Since the last
LTCPU public meeting in August, 2009, one month prior to the final LTLCPU report
was submitted to the PA DEP and US EPA, the meetings with the public have mainly
been community meetings in the neighborhoods targeted for the Green Street projects.

8. Model Neighborhoods - In recent months, the Philadelphia Water Department has
seen the desire for green stormwater infrastructure rapidly increase in demand by
residents of CSO-impacted areas. Through PWD’s Model Neighborhoods initiative,
PWD has received approximately 750 signatures to date (from March - July 2009), from
residents petitioning for Green Streets for their blocks. These residents want PWD to
install green stormwater infrastructure on their block in order to help them serve as a
model green neighborhood for the City. Currently, the demand for Green Streets is so
high that it has exceeded PWD’s implementation capacity. This initiative is a true
testament to the overwhelmingly positive response the City is receiving from its citizens,
regarding green stormwater infrastructure.

The Model Neighborhoods initiative began in January, 2009. It is the result of PWD’s
partnership with Citizens for Pennsylvania’s Future and the Next Great City coalition,
Fairmount Park, Pennsylvania Horticultural Society and a diverse number of civic
representatives, among other City department staff and environmentally-minded
partners. The goal of the initiative is to transform the neighborhoods of Philadelphia
into model green communities that manage stormwater in innovative ways. These
neighborhoods will showcase green stormwater infrastructure elements, such as street
tree trenches, sidewalk planters, and vegetated bump outs/curb extensions through the
Green Streets Program, and, flow-through planters, rain barrels and rain gardens
through the Green Homes Program. These communities are going to become models for
green stormwater infrastructure projects. The ultimate goal is to design projects that will
manage stormwater runoff on one greened acre of each participating neighborhood.
Design of the green stormwater infrastructure tools are currently in place.

The construction of the first Green Street took place over the past year, with an
unveiling in June, 2010, in Passyunk at Columbus Square. The project is a series of
sidewalk planters that manage street runoff. A partnership with the Christopher
Columbus Charter School Green Club was formed through the process. The teachers
and students of the club have agreed to adopt the planters.

The Model Neighborhoods program requires a great deal of public outreach in order to
generate public awareness and enthusiasm for green stormwater infrastructure
components. The civic partners representing each neighborhood are pivotal to the
success of each community, as they initiate the grass-roots civic engagement process that
leads a neighborhood to become considered for this program. TABLE II.G.1- 9 lists the
current neighborhoods that are being targeted for Green Streets and Green Homes
projects.
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Table I1.G.1-4 Model Neighborhoods and Civic Partners

Location Civic Partner
Passyunk Square Passyunk Square Civic Association
Awbury/Cliveden Tookany/Tacony-Frankford (TTF) Watershed Partnership
Northern Liberties Northern Liberties Neighbors Association
New Kensington/ Fishtown | New Kensington CDC
North Philadelphia Associacién Puertorriquefios en Marcha (APM)
Lower Moyamensing Lower Moyamensing Civic Association
Cobbs Cobbs Creek CDC
Haddington Haddington CDC

PWD has developed a Model Neighborhoods overview brochure and informational
handouts on trees and laterals, along with other outreach materials (APPENDIX C:
TABLE 6). Photo simulations of green stormwater infrastructure elements have been
created for each of the first three neighborhoods. The photo simulations depict a street
before and after the implementation of green stormwater infrastructure projects,
providing strong visuals to help residents better visualize a Green Street in their
neighborhood. PWD also produced the Green Streets Community Orientation Packet.
The document serves as a guide for Model Neighborhoods civic partners and included
information to best prepare civic leaders reaching out to residents for Model
Neighborhoods support. FIGURE II.G.1-8 illustrates an example Green Street photo
simulation set.
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After

Figure I1.G.1-8 Example of Model Neighborhoods Photo Simulation Set (3rd and Brown
Streets, Northern Liberties)
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A number of Model Neighborhoods educational materials and programs have been
developed with additional outreach tools currently in production. Fairmount Park has
led a series of free walks in the Model Neighborhoods, titled “Tree Walk on Your
Blocks” in Northern Liberties, Passyunk Square and Awbury/Cliveden. They have also
offered a free environmental education program in schools and in recreation centers for
children in the Model Neighborhoods. Fairmount Park has also produced a number of
informational fact sheets and handouts, regarding tree care and maintenance.
APPENDIX C: TABLE 6 lists examples of the Model Neighborhoods education
materials.

Below is a description of the Model Neighborhoods Fairmount Park Outreach Program.

Public Programs & Walks
2009 thru 2010
A variety of innovative programs and walks focusing on the importance of
neighborhood trees to capture storm water runoff and beautify streets and
neighborhoods were offered to community members in both model neighborhoods and
Pennypack and Wissahickon watersheds.
Programs: Street Tree Walk; Tree Walk on Your Block; Living Streamside-Backyard Buffer;
After the Rain Tour; Green Street Stroll; Wissahickon/Schuylkill River Watershed Walk; Tree
Crafts & Walk; Back to our Roots-Poquessing Watershed Day; Clearview Street Block
Party/Energy Fair; Clean Land/Clean Water-Exploring Columbus Square (future program).
e 11 program offerings
e 207 participants

Summer 2009 children’s program series for model neighborhoods
Summer 2009
Three exciting programs focusing on water and the importance of trees were offered to
library, church, and Philadelphia Department of Recreation summer camps located in
the model neighborhoods.
Programs: H2O and You; Trees Are Terrific; Stepping into Nature.

e 3 program offerings

e 34 programs taught

e 1,266 children and adults (contact times)

“All About Water & Land” program series for model neighborhood schools
Fall 2009 - Spring 2010
A series of five water-related programs were offered to Philadelphia public, charter,
private, and parochial schools located in the model neighborhoods.
Programs: Philadelphia Watersheds: a first look; Schoolyard Watershed Walk; Watershed
Walkabout: the connection of land and water; Where the Dirty Water Goes!; From Street to
Stream: slow the flow.

e 5 program offerings

e Grades 3 thru 6 (primarily 4, 5, 6)

e 19 schools reached

e 160 classes taught
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e 3,674 students and teachers (contact times)

“Pennypack/Poquessing Watershed Partnership” program series for schools
Fall 2009-Spring 2010
A series of six watershed-related programs were offered to four schools located near
Pennypack Creek.
Programs: Exploring the Natural Water Cycle: watersheds as landforms; Using Maps to
Explore Landforms around Your School; Understanding the Watershed: making a 3-D
Neighborhood Model; Environmental Factors Affecting Pennypack Creek; Macroinvertebrates in
Pennypack Creek.

e 6 program offerings

e Gradeb6

e 4 schools reached

e 28 classes taught

e 861 students and teachers (contact times)

Teacher Celebration Spring Party

May 7, 2010

An evening event at the Fairmount Water Works Interpretive Center was held to thank
and honor schools and teachers who participated in the All About Water & Land program
series for model neighborhood schools.

Summer 2010 Clean Land, Clean Water summer children’s program series for model
neighborhoods
Summer 2010
A summer series of four water-related programs were offered to library, church, and
Philadelphia Recreation Department summer camps located in the model
neighborhoods.
Programs: Greener Bubbles; Trash Toss; Big Tree Bingo; and Where Does the Water Go?

e 4 program offerings

Stepping into Nature! Summer program

Summer 2010

A discovery walk along Fairmount Park’s wooded trails at Wissahickon and Pennypack
Environmental Centers was offered to Philadelphia Recreation Department summer
camps throughout the city. Campers learned why clean streams are so important.

1 program offering

GREEN NEIGHBORHOODS THROUGH GREEN STREETS SURVEY

“How beautiful everything is! 100% behind this effort in all ways!” - Response on the
Philadelphia Water Department’s “Green Neighborhoods through Green Streets

Survey.” The question asked, “Are you in favor of greening?”

PWD developed a qualitative survey titled, Green Neighborhoods through Green
Streets. The purpose of the survey was to understand how the targeted audience (City
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residents) feels about green stormwater infrastructure elements, such as Green Streets
(e.g., likes and dislikes), and to get the survey-taker to start thinking about green
stormwater infrastructure in Philadelphia neighborhoods through images. This makes
the survey an educational tool, as well as serving as qualitative research. Figure I1.g-9
shows a sample question from the Green Neighborhoods through Green Streets Survey.

Over 92 percent of the approximately 734 survey respondents responded positively to
the green stormwater infrastructure approach. A longer on-line survey was posted on
City and partner websites, in addition to a Philadelphia Water Department- hosted
Facebook page, partner sites and other websites. Representatives from every zip code in
the City (except for one) participated in the survey. TABLES II.G.1-5 & 6 show sample
survey results (March - August, 2009).

[ | After

After viewing each set of images below, are you in favor of greening in your
neighborhood?
o Yes
o No
a) What do you like about the images?
b) What don’t you like about the images?

Figure I1.G.1-9 Green Neighborhoods through Green Streets Survey Sample Question
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Table I1.G.1-5 Green Neighborhoods through Green Street Survey - Typical Responses

On-line Hardcopy Overall

Likes Most respondents stated Respondents generally | 92% responded positively
that they were in favor of are in favor of towards greening
greening. Popular quotes: greening. Popular
“trees and plants add quotes: “we want more | 15% specifically mentioned that
beauty to the block” and “it | trees” and “greening greening will “beautify” the
makes the neighborhood makes the block more | neighborhood
more safe and more attractive” 14% specifically stated that they
inviting” “want more trees” and “liked/

loved trees”

Dislikes Most popular comments: Most popular concerns: | 23% of the respondents are
“who will maintain this?” “trash and foliage come | worried about maintenance-
and “limited space with greening” and related issues
available for greening on “damage to sidewalks, | 60% have concerns about
some sidewalks” home foundations or greening

pipes due to tree roots”
Total
Responses 438 296 734 (Total)

Table I1.G.1-6 Green Neighborhoods through Green Streets Feedback

Survey Quotes

Amazing; I think it's a no-brainer!

Bring it on... beautifying the neighborhoods, making better use of public space -- brings communities
together, etc.

Greening makes the world a better, happier place.

All of it. More trees & green!

How beautiful everything is! 100% behind this effort in all ways!

I LOVE IT - what a great plan!

I'love the idea! Please give us a greener Philadelphia. It would make us healthier and happier all around.

I strongly support it. In addition to what it does for storm water, it's prettier, shadier, and people are less
likely to throw trash on it.

Yes, yes, a thousand times yes! We need more street trees. The corner bump-outs with trees would be
WONDERFUL for overall look-and-feel in the neighborhoods (and the traffic calming benefits would be
nice as well. I'm not sure where the second set of photos is, exactly, but it would be a nice improvement.

Love that there would be shade along the sidewalk, especially during the summer months when I am
walking with my kids. The trees and green areas make the places seem more welcoming. And the fact
that it would help with stormwater runoff is a real plus!

I LOVE THE GREEN NEIGHBORHOODS... GOOD ENERGY...A VIBRANCY... A POSITIVE FEEL!

"AFTER" images - the street views look fresher & softer; more friendly & vibrant. They indicate a
community where the residents are glad to be living.

Things are prettier, more sustainable, shows community pride, [and] make the city beautiful.

Everything!!! Increase worth of home, cleaner air, calmer environment, shade in the summer.

What's not to like? It’s a no-brainer.

I love plants, trees and greenery. I feel more at peace near nature.

I'm a big greening advocate do I'm totally on-board with all of these project proposals.

This work needs to be done in all neighborhoods.
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GREEN STORMWATER INFRASTRUCTURE TOURS

The Philadelphia Water Department regularly offers tours to highlight local examples of
green stormwater infrastructure. APPENDIX C: PUBLIC EDUCATION &
INFORMATION MATERIALS - TABLE 7 lists the tours held in 2008 and 2010.
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I1.G.2 Continue to Maintain Watershed Management and Source
Water Protection Partnership Websites

I1.G.21 Phillywatersheds.org / phillyriverinfo.org

OOW launched its new website, www.phillywatersheds.org, which will act as a hub for
all of the related OOW and partnership websites. The website features content from all
of the groups within OOW, educational tools, public meeting materials, maps and most
of the reports currently available on Phillyriverinfo.org. The website also documents
what issues are currently problematic for the City’s watersheds, what PWD is doing to
address these issues, and what citizens of Philadelphia can do to help improve
watershed health.

One of the most exciting features of the website is interactive mapping. These maps are
based off of the freely available, and popular, Google Maps API. Maps are available for
green stormwater infrastructure projects, traditional infrastructure projects, waterways
restoration projects, and community partnership projects. There are also maps available
for each of the seven major watersheds within Philadelphia.

One of the main uses of the mapping system is the Combined Sewer Overflow Public
Notification System, known as CSOcast. CSOcast shows CSO outfall overflow
information that is retrieved from PWD’s sewer monitoring network. The map is
available 24 hours a day and displays the most up-to-date data available. A SWMM
model was added to the CSOcast system to function as a check for the sewer monitoring
data.

The new website has a section for the Rain Barrel Workshop site. This site allows citizens
to register for PWD’s rain barrel workshops and to find out more information about rain
barrels. It also features a map showing the locations of the all the rain barrels that have
been given out through the workshop program. The site has been used successfully for
numerous workshops and has received great feedback from the community.

The website also contains working pages for all the watershed partnerships. These pages
allow the partnerships to post meeting materials, future meeting notices, and other
partnership information.

PWD is gradually phasing out its older website, phillyriverinfo.org, but that site does
still contain some pertinent information.

I1.G.2.2 Rivercast
RiverCast is the first operable web-based recreational warning system in the United
States. Using real-time flow, precipitation, and turbidity data, RiverCast predicts
bacteria levels within a section of the Schuylkill River heavily used by the public for
swimming, rowing, and boating. RiverCast translates the predicted bacteria levels into
one of three ratings, each of which corresponds to suggested guidelines for recreation.
High bacteria levels, for example, translate to a “red” rating, in which RiverCast advises
against any direct or indirect contact with the river. Over 300,000 users have visited
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RiverCast, which can be accessed at www.phillyrivercast.org, since it was first released
in June 2005. RiverCast guidelines offer tools for the public to make informed decisions
about recreation, and thus help protect the public against illnesses caused by bacteria.
Ultimately, RiverCast will help ensure continued recreational use of the Schuylkill River,
while promoting public awareness of water quality concerns and indirectly engaging
support for source water protection measures.

I1.G.2.3 Schuylkill Action Network

Philadelphia is the furthest downstream city in the Schuylkill River watershed, which
provides a source of drinking water for Philadelphia residents. The primary source of
impairment of the Schuylkill watershed is stormwater, which accounts for 273 of its
1,000 total impaired stream miles. The majority of these impaired stream miles are
within and just outside Philadelphia. A preliminary restoration analysis found that it
would cost approximately $288 million to design and reconstruct all impaired stream
miles through natural stream channel design. The Schuylkill Action Network (SAN)
Stormwater Workgroup was formed to identify a cost-effective approach to stormwater
management through project prioritization and planning. The workgroup is a
partnership of representatives from the Philadelphia Water Department, Pennsylvania
Department of Environmental Protection, conservation districts, watershed
organizations, municipalities, and others groups throughout the watershed. The SAN
Stormwater Workgroup’s ultimate goal is to maximize reduction and/or prevention of
stormwater runoff pollution.

Publicly owned lands (including schools, parks and golf courses) represent an important
potential resource for addressing stormwater in the Schuylkill watershed, and are a
significant focus for the SAN Stormwater Workgroup. The SAN Stormwater Workgroup
identified the largest landowners in the Schuylkill watershed in order to reach the most
people and make the biggest impact. Selected landowners include 61 school districts,
each with several campuses, and golf courses with lands comprising 11,600 total acres
located along 43 stream miles. As of 2009, with the help of a $1.15 million grant from the
EPA, the workgroup implemented best stormwater management practices at seven of
these priority lands while raising several hundred thousand dollars of additional funds
for continued action on priority lands.

One of the key tasks of the SAN Stormwater Workgroup has been to collaboratively
address stormwater issues by targeting municipalities located in Berks, Montgomery
and Chester counties - areas with significantly impaired streams due to stormwater. The
workgroup assisted these municipalities in adopting consistent stormwater ordinances,
developing Environmental Advisory Committees and conducting other activities
beyond what is required under current regulations.

In order to communitcate with SAN’s Stakeholders about accomplishments of the SAN
Stormwater Workgroup, the SAN is routinely updating their website. The SAN website
has been redesigned by a web consulting firm with input from PWD and the SAN
Planning and  Education and  Outreach  committees. = The  website,
www.schuylkillwaters.org, includes an internal component that allows for improved
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communication among SAN workgroup members and to facilitate on-the-ground work.
It also includes a public component that conveys SAN’s message about protecting and
improving the Schuylkill River to outside audiences. The SAN website, together with
phillyriverinfo.org, has taken the place of the Source Water Assessment Program
websites in providing data and reports from the source water assessments for the
Schuylkill River.

Other accomplishments of the SAN Stormwater Workgroup include:

e Mapping MS4 areas, PA Act 167 plan developments, and stream impairments
due to stormwater contributions to identify priorities and coordinate a strategy
with the SAN Education/Outreach Workgroup for MS4 outreach to
municipalities. ~ Through the municipal outreach prioritization process,
partnerships between workgroup members have been strengthened and the
group has begun to explore new ways to potentially improve stormwater
management in the watershed, such as implementing watershed-wide Act 167
planning and developing stormwater authorities.

e Working closely with Villanova University to develop and implement the
Stormwater Symposium, presented in September 2005 at Villanova University.

e Working closely with PADEP to investigate the feasibility of a watershed-wide
Act 167 plan, to review and provide input on DEP’s new stormwater model
ordinance, and to develop ideas for a collection of demonstration BMPs for the
SAN website.

e Working closely with PADEP to provide assistance and support for MS4
program administration and BMP education.

e Providing support and input for Environmental Advisory Council development
in key municipalities in the watershed.

e Providing input into the Environmental Finance Center’s efforts to cultivate new
stormwater financing solutions.

¢ Developing outreach to Homeowners Associations and municipalities regarding
stomwater management.

The Schuylkill Action Network (SAN) website has been redesigned by a web consulting
firm with input from PWD and the SAN Planning and Education and Outreach
committees. The website, www.schuylkillwaters.org, includes an internal component
that allows for improved communication among SAN workgroup members and to
facilitate on-the-ground work. It also includes a public component that conveys SAN’s
message about protecting and improving the Schuylkill River to outside audiences. The
SAN website, together with phillyriverinfo.org, has taken the place of the Source Water
Assessment Program websites in providing data and reports from the source water
assessments for the Schuylkill River.
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I1.G.24 Early Warning System

Background

The Delaware Valley Early Warning System (EWS) is an integrated monitoring,
notification, and communication system designed to provide advanced warning of
surface water contamination events in the Schuylkill and lower Delaware River
watersheds. The EWS was developed in 2002 with funding provided by the
Pennsylvania Department of Environmental Protection (PADEP) and the United States
Environmental Protection Agency (USEPA) and was deployed as a fully functional
system in 2004 PWD initiated the development of the EWS after identifying the need for
such a system while collaborating with upstream treatment plant operators during
completion of the Source Water Assessments for the Schuylkill and Lower Delaware
Rivers between 1998 and 2000. The Delaware Valley EWS covers the entire length of the
Schuylkill River as well as the Delaware River from the Delaware Water Gap to just
below Wilmington, Delaware.

The EWS is comprised of 4 principal components; the EWS Partnership, the notification
system, the monitoring network, and the web-based database and portal. The EWS
Partnership is comprised of stakeholders and includes representatives from both public
and private drinking water treatment plants in the coverage area, industries who
withdraw water from the Schuylkill and Delaware rivers for daily operations, and
representatives of government agencies from both PA and NJ. The notification system
includes both automated telephone notification and web-based notification capabilities.
The monitoring network is comprised of on-line water quality and flow monitoring
stations located at USGS sites and water treatment plant intakes throughout both
watersheds. The web-site and database portal are the backbone of the EWS and are fully
integrated with the notification system and monitoring network. Each aspect of the
system is discussed in more detail below.

The telephone notification system is a powerful tool that allows a caller to initiate
emergency notifications to multiple recipients through a single call. The system accepts
calls from emergency responders, water utility personnel, and municipal and industrial
dischargers. The system records event information via touch-tone responses to a
standard question and answer process, and makes telephone and email notifications to
affected EWS participants. The recent integration of the CodeRED emergency
notification system allows outgoing calls to be completed in less than four minutes. This
automated process reduces the burden on emergency responders and other information
providers by providing multiple and redundant calls to system participants, while also
reducing the possibility that a notification gets lost or mis-routed.

The EWS website provides a dynamic and interactive user interface to the EWS
database, allowing users to access and share event and water quality information via the
internet. Various user interface formats are available, including forms for reporting and
viewing the details of a water quality event, maps to identify the location of an event,
water quality graphs, and a time of travel estimator. The time of travel estimator uses
real-time flow data from USGS gauging stations to provide plug-flow travel time
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estimates for each downstream intake based on current river conditions. These tools
allow PWD and the other water purveyors within the Schuylkill and Delaware River
watersheds to be more informed about water quality throughout the watershed and
thereby better prepared to react to changing or emergency conditions.

The water quality monitoring network compiles both near real-time and historic water
quality data. The near real-time network utilizes continuous water quality monitors that
are located at select water treatment plant intakes and USGS gauging stations. The
network transmits data collected at those locations to the EWS server, thus making the
data accessible via the website. The water quality monitoring network provides water
suppliers with near real-time information about water quality upstream of their intakes
so that they can anticipate changes in water quality and adjust their treatment
accordingly.  Real-time monitoring is currently limited to simple water quality
parameters such as turbidity and pH, but the network will be expanded in future years
as monitoring technologies advance and as other monitoring needs are identified. In
addition to the near real-time data, utilities will submit the results of their routine
operational monitoring, creating a historical database against which real-time data can
be compared. The system has the potential to incorporate sophisticated monitoring
equipment like gas chromatographs and bio-monitors that can detect changes in water
quality that might result from major discharges or intentional contamination.

One of the unique features of the Delaware Valley EWS is that the system operates
essentially unmanned. Once an event is reported via telephone or the Internet, the
system will automatically perform the time-of-travel estimations, and notify
downstream users. System users can then report updates and additional information on
the website as the event develops. In order to further strengthen the monitoring and
notification capabilities of the EWS, PWD recently implemented the following system
enhancements:

- integrating industrial users with intakes into the EWS partnership and
designing an industrial user fee based on withdrawal and position in the
watershed;

- adding the City of Philadelphia Office of Emergency Management (OEM) as
an EWS member as part of a pilot expansion of the EWS partnership to
include county OEMs;

- creating the Spill Model Analysis Tool which allows users to test the travel
time of a spill without generating an event that notifies other users. This
effort included incorporation the National Hydrologic Data stream network
into all EWS mapping functionality, resulting in more accurate calculations of
spill paths and travel times;

- creating a simplified report, making it easier for users to supply hazard
information;

- adding a confidentiality disclaimer to all emails generated by the EWS; and,

- adding telephone testing to existing administrator tools and allowing users to
subscribe or unsubscribe to telephone notifications generated by test events.
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In addition to the above changes, PWD is currently in the process of developing a 5 year
Strategic Plan for the EWS. Through the strategic planning process, PWD is evaluating
the system’s core functions, user base, and potential funding sources. Upgrades that are
currently being considered include development of a tidal spill model for the Delaware
River and programming changes that require switching the EWS GIS infrastructure to
ESRI ArcGIS.

Early Warning System Protocol

The EWS can be used to fulfill several different source water protection needs. First and
foremost, it is a communication and notification system that emergency response
personnel and water suppliers can use to share information about source water
contamination events. Second, it provides access to water quality data throughout the
watershed thus alerting water suppliers to a change in water quality long before it
reaches their intake. In the future, dischargers will be encouraged (preferably required)
to use the EWS to make downstream notifications of overflows, spills and accidental
discharges. The technical features of the EWS are illustrated in FIGURE I11.G.2.4 -1 and
described in detail below.

Figure I1.G.2 -1 Components of the Early Warning System
Components of the Delaware Valley
Early Warning System

Telephony | [ Telephony 1%
~¥Event Reporting | | Event Notification::

Quality
Web Event Web Web
Event Site Event
Reporting Notification
Real Time Monitor Data Water System WQ Data

Emergency response personnel and water suppliers often observe a water quality event
or are notified by the public. A water quality event can be anything from a
transportation accident, to a fire, sewage overflow, or illegal dumping which results in a
discharge to the river or sewer system. Upon being made aware of and confirming an
event the responding party can use the EWS to notify downstream users by calling the
EWS telephone notification system or by reporting the event to the EWS website
(www.DelawareValleyEWS.org). In reporting the event, the responding party will
supply information about the time, location, risk level, cause, and result of the event.
The EWS uses the location information to identify the appropriate parties to notify. The
system currently determines whether the event occurred in the Schuylkill or Delaware
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watershed and notifies all participating water suppliers, emergency response personnel
and agencies within that watershed. In the near-future, the system will use location
information to identify and notify only those participants downstream of the event.
Notifications are made by phone for high risk events or by email for lower risk events
(additional flexibility for notifications is a future goal of the system). If a telephone
notification is delivered, the notification consists of a standard message that informs the
recipient that a water quality event has occurred followed by specific information about
time and location of the event and, if available, a message from the reporting party. If an
email notification is sent, the email message contains critical information including the
time, location and description of the event, and advises the recipient to go to the web-
site for additional information. The recipient of the notification will then either call the
telephone system or log onto the website to receive more information. The web-site will
have an event report with all of the information that the responding party provided.
The web-site also has a time-of-travel estimator that uses real-time USGS flow data to
estimate the time at which the contaminant will arrive at downstream intakes.
Downstream water suppliers can also access water quality data associated with the
event. The water suppliers can use the time-of-travel and water quality information to
plan their response strategies. As the event progresses, the information provided on the
web-site can be updated by the initiator of the report or by other participants as they
learn more about the event. In this way, the water supply community can communicate
and be kept abreast of the event as it unfolds. All of this information exchange occurs in
a secure environment.

The EWS water quality monitoring network collects continuous water quality data from
select drinking water intakes along the main stem Delaware River and transmits that
information to the EWS server, thus making it available to the EWS participants via the
EWS web-site. Currently, there are twenty participating water utilities and fourteen
participating industries in the EWS monitoring network. EWS users can log on to the
EWS web-site on a daily basis to see water quality information from the monitoring
locations, which span from Easton, Pennsylvania to Philadelphia. The EWS monitoring
network currently consist of 8 water quality monitoring stations and 87 USGS sites.
Access to this data allows water suppliers to identify changes in water quality associated
with both natural and accidental contamination events. For example, storm events and
algae events are two naturally occurring events that will impact the water treatment
process. Fortunately, both are easily identifiable using simple on-line monitors like
turbidity and pH. A downstream utility can track changes in these water quality
parameters and gather the information necessary to gauge if and when water treatment
process modifications need to be initiated. Similarly, significant accidental spills to the
river may be detected through changes in pH or conductivity. In essence, the EWS
water quality monitoring network enables water suppliers to be more proactive, rather
than reactive, when it comes to responding to changes in water quality.

PWD worked closely with PADEP’s Emergency Response team in the development of
the EWS. During this process both PWD and PADEP agreed that one of the mutual
goals of the system is to have dischargers add the EWS to their downstream notification
list. In this way PWD could insure that downstream water suppliers receive
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information about overflows, spills and accidental discharges. PWD has been in the
process of working with PADEP to meet this goal, which may eventually necessitate
PADEP incorporating the EWS into the dischargers’ permit requirements. If such a
requirement is implemented, the notifying discharger would call the EWS telephone
system or enter the event into the EWS web-site to initiate downstream notifications.
Having dischargers contact the EWS directly will increase the number and geographic
diversity of downstream notifications with just a single phone call.

The Delaware Valley EWS has tremendous potential to reduce the time in which water
suppliers become aware of and react to water quality events of all kinds. The system is a
tool designed to help water suppliers respond to accidental, natural, and deliberate
water contamination events that cannot be prevented by standard source water
protection measures. In this way, the EWS is a perfect complement to a well developed
source water protection program.

I1.G.3 Continue to Provide Annual Information to City Residents
about Programs via Traditional PWD Publications

I11.G.3.1 Billstuffers and Waterwheel Watershed Newsletters

Please refer to SECTION IL.G.1 “CONTINUE TO DEVELOP AND SHARE A
VARIETY OF PUBLIC INFORMATION MATERIALS CONCERNING THE CSO
LTCP” on page 45 for information on this section.

I1.G.3.2 Additional PWD and Partner Sponsored Events

PA Coast Day

The Philadelphia Water Department along with Partnership for the Delaware Estuary
and Pennsylvania DEP Coastal Zone Management Program sponsored the 8" Annual
Southeastern Pennsylvania Coast Day on Sunday September 20, 2009. Due to the
tremendous success the previous year, the event was again advertised to every resident
of Philadelphia through a flyer inside the monthly water bill. The same promotional
piece was also placed at nearby hotels, museums and various other public places to
promote the day, along with newspaper print advertising. The event was held at Penn’s
Landing, on the Delaware Riverfront with a record breaking attendance. In all, over 25
local and regional organizations took part, providing educational and interactive
displays for Coast Day visitors. 1,070 people participated in enough activities at the
various organizations’ booths to qualify for prizes in the Clean Water Challenge.

The event also featured music, food, face painting, and crafts for kids. This year we
added a third “Ride the Ducks” boat, which took 36 people every half hour on an
adventure on the Delaware River. A total of 965 children and adults (many of which
had never been on a boat) got to experience Philadelphia from the River’s perspective.
Furthermore 60 people also got to try their hand at paddling a kayak in the nearby
marina. In addition to all of the activities taking place at Coast Day 550 people visited
the neighboring Independence Seaport Museum (significantly higher than usual
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attendance) as well as over 300 adults and children took a free shuttle to the Fairmount
Water Works Interpretive Center. For more information on Coast Day visit:
http:/ /www.delawareestuary.org/news_coastday.asp

Philly FUN Fishing Fest

As a result of the revitalization of our region’s rivers, PWD has witnessed the return of a
variety of sporting fish to the Schuylkill River and believes that this good news is worth
spreading. In celebration of the improving water quality, the Philadelphia Water
Department and its partners, the Fish and Boat Commission and the Schuylkill River
Development Corporation - has hosted the annual Philly FUN Fishing Fest on the banks
of the Schuylkill River. The event takes place in September every year. In 2009, over 200
individuals participated and approximately 65 fish were caught during the tournament.

The fishing festival is open to the public - all skill levels and ages. Prizes from various
local sponsors are provided to the winners of various categories. Fishing instruction is
provided by volunteers, while fishing rods are on loan and bait is donated. The event
does not require a fishing license and it is free of charge.

The Fishing Fest is an effective means to educate the public on the improving water
quality and aquatic resources the City offers. For more information on the Philly Fun
Fishing Fest, please visit: http:/ /www.phillyriverinfo.org/fishingfest/.

Protect Philadelphia’s Hidden Streams Art Contest

The Partnership for the Delaware Estuary and Philadelphia Water Department
sponsored its eleventh art contest for Philadelphia public, private and home-schooled
students, grades K-12 in January 2010. Students were asked to create an original piece of
artwork that shows how Philadelphians can help prevent stormwater runoff pollution.
Or, participants could create an original 30-second video showcasing what pet waste
does to our water and how pet owners can help by picking up after their pets. Winning
artwork was used to promote pollution prevention messages on SEPTA buses, in the
creation of a calendar, and will be featured at the Philadelphia International Airport’s
Youth Art Gallery beginning in January 2011. Along with the drawings, the calendar
also provided monthly tips to help prevent water pollution. This year there were nearly
1400 drawings and videos entered into the contest, with over 20 classrooms and several
home school students participating. An awards ceremony was held in April at the
Fairmount Water Works Interpretive Center. Winning artwork and videos can be
viewed at http:/ /www .flickr.com/photos/delawareestuary/sets/72157623604536211/ .

Stormwater Best Management Practices (BMP) Recognition Program

In 2005, PWD and partners developed the Stormwater Best Management Practices
Recognition Program to recognize developers, engineers, architects, and others that are
designing and implementing innovative and environmentally-friendly stormwater
BMPs in southeastern Pennsylvania. Projects, such as rain gardens, green roofs,
infiltration swales, and treatment wetlands - stormwater management systems based on
nature’s best designs are recognized to provide inspiration for future similar projects in
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the region. The number of submissions has grown steadily every year. Approximately
80 submissions have been received to date. The awardees are listed in TABLE I1.G.3-1

A certificate is distributed to each awardee to recognize their good work. Each certificate
recipient is also provided with an opportunity to present their awarded project at an
event, such as the Urban Watersheds Revitalization Conference. The recognized projects
are promoted in the PWD Water Wheel newsletter, distributed to over a half million
residents and  businesses in  Philadelphia and on  the  website
(http:/ /www.stormwaterbmp.org).

Table II1.G.3-1 Projects recognized through the Stormwater BMP Recognition Program in 2009-
2010

Project Name Awardee

Spring-Ford High School

Basin Montgomery County Conservation District
Mayfield Estates Basin Perkiomen Watershed Conservancy

The Friends Center Green

Roof & Stormwater Reuse UJMN Architects

PECO Green Roof PECO

Upper Perkiomen High Upper Perkiomen High School

School Basin & Rain Garden

Herron Playground Philadelphia Division of Public Property and Langan Engineering &
Permeable Sufaces & Basins Environmental Services

Cliveden Park Bioswales &

Rain Gardens Pennsylvania Horticultural Society
Pennswood Village Basins,

Swale, Wetland & Pond Wells Appel

Upland Square Shopping

Center Rooftop Capture, Wet
Pond & Channel Restoration Nave Newell

Springside School Rain
Garden Springside School

Urban Watersheds Revitalization Conference

“The conference was one of the best 1"'ve been to in 25 years. Such a wide cross-section of people
but all of us focused on the same city-improving agenda. Thanks for your efforts in making it
happen.”

- Comment from 2008 “Greening Our Streets” conference participant

Since 2005, the PWD, along with its partners, has hosted a conference, titled the Urban
Watersheds Revitalization Conference. The event gives PWD an opportunity to explore
current watershed-related themes that are relevant to the City of Philadelphia and the
suburban communities that drain to the City. The conference is held at different
locations and it targets the urban and suburban (or mostly developed) communities in
southeastern Pennsylvania. The audience is diverse - comprised of local planners,
engineers, municipal representatives, community activists, among others. The event is
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offered at a nominal fee or it is free of charge. Details on the past two conferences are
listed in TABLE II.G.3-2. The next conference is planned for October, 2010.

Table I1.G.3-2 2007 & 2008 Urban Watersheds Revitalization Conference

Urban Watersheds Revitalization Conference

Conference Stormwater Management
Theme: Greening Our Streets Regulations & Requirements
Date: October 31, 2008 May 3, 2007
Time: 8:30am - 3:30pm 8:30am - 3:30pm
The Great Hall, Community College of Kanbar Center, Philadelphia
Philadelphia, Spring Garden Street, University, School House Lane,
Location: Philadelphia Philadelphia
Number of
participants: | 175 131
Many participants remarked on it being a very | Feedback from the participants was
Result: successful conference (see above quote). positive.
Promotional
Material: View Supplemental Volume 1 View Supplemental Volume 1

Educational Publications

a. Kids Let’s Learn About Water Activity Booklet

One of PWD’s most successful community publications is the student activity book
(grades 3 - 8) “Let’s Learn About Water”. This publication develops the concepts of
definition of a watershed, impact of non-point source pollution, and personal
responsibility for protecting our water supply. It is in great demand by schools,
communities and government officials. This book was developed with the Partnership
for the Delaware Estuary and was funded in part through DEP Coastal Zone
Management funds. The curriculum has already been used in a number of middle
schools to meet state required science-based credits. In 2005, the Activity Booklet was
updated and made full color. The FWWIC was also highlighted in some of the activities
to encourage students to visit with their families. The booklet has been reprinted several
times including 20,000 in 2008. During FY 2009 the pages of the activity booklet were
clicked on 149,043 times on
http:/ /www.delawareestuary.org/pdf/ ActivityBooklets / philly / pwd_activity booklet.
pdf for download.

b. Kids Schuylkill River Watersheds Maps
In FY 2007, a fold out map of the Schuylkill River Watersheds was created, printed, and
inserted into the activity book whenever it is being used by students who live within
that watershed. In addition to the Schuylkill Watershed Map, a map was created of the
City of Philadelphia showing all of its sub watersheds and the schools located in those
watersheds. This has also been a highly demanded piece by teachers. Both are still
being distributed upon request.
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c. Homeowner’s Guide for Stormwater Management & Campus Guide to
Stormwater Management

In 2004, PWD staff developed Philadelphia’s first Homeowner’s Guide to Stormwater
Management. The document targets homeowners and residents that want to take an
active role in helping to transform their properties and communities into healthier
components of the watershed through environmentally-friendly stormwater
management. The guide lays out specific steps and actions homeowners or community
residents can take to improve stormwater management on their properties and in their
communities.

In 2007, PWD developed a PowerPoint presentation titled “A Homeowners” Guide to
Stormwater Management” to accompany the guide. This presentation was given on
September 27, 2007 at the North Wales Borough Hall (Wissahickon Watershed).

Information from the Homeowner’s Guide was later used to create a Campus Guide to
Stormwater Management. Both of these guides provide comprehensive information for
property owners to reduce the amount of stormwater runoff pollution entering local
waterways from their properties.

d. Delaware Estuary Water Education Resource Guide
A directory for educators that lists materials and programs available through local non-
profit organizations and governmental agencies on topics relating to water resources
was updated and reprinted this year. Along with the 1500 copies that were printed and
distributed, the directory is also searchable online at
http:/ /www.delawareestuary.org/pdf/ResourceGuides/2010_resource_guide.pdf. The
goal of this directory is to provide teachers and other environmental educators with new
ideas and resources for making environmental connections in the classroom.

e. Green Guide for Property Management
The Philadelphia Water Department (PWD) in cooperation with the Partnership for the
Delaware Estuary and AKFR, Inc. just released the Green Guide for Property
Management (http:/ /www.phila.gov/water/Stormwater/pdfs/PWD_GreenGuide.pdf)
a Green Business Program of PWD’s Green City, Clean Waters initiative
(http:/ /www.phillywatersheds.org/what_were_doing/documents_and_data/cso_long
_term_control_plan). The guide is intended for commercial property owners, providing
them with ideas for reducing their stormwater fees through innovative green projects on
their properties. Included in each PWD customer’s monthly water bill is a charge for
stormwater management services. Historically, this charge has been based on a
property’s water meter size, which measures the volume of drinking water being used
by a property. Beginning July 1, 2010, the charges for non-residential and condominium
properties will be based on a property’s size and surface characteristics. More
specifically, non-residential and condominium properties will be charged based on the
total size of the property (known as “Gross Area”) and the amount of land that doesn’t
allow water to soak into the ground. Land where rain and melting snow is unable to
soak into the ground is referred to as “Impervious Area.” Impervious Area includes
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rooftops, concrete, asphalt, or any other surface where rainwater becomes polluted, runs
off into storm drains, and burdens the City’s sewer system. This guide is designed to
assist owners who may be eligible for credits to reduce their stormwater fee. The guide
can be downloaded from:

http:/ /www.phila.gov/water/Stormwater/pdfs/PWD GreenGuide.pdf. In addition
to being available online 5,000 guides were printed for distribution in FY 2011.

Smart Boating, Clean Waters Program

PWD initiated an outreach, education, and notification program for marinas, personal
watercraft users, and boaters, titled the Smart Boating, Clean Waters Program. This
program is led by the Coastal Nonpoint Pollution Program (CNPP) Specialists in the
region and it is funded by the Coastal Nonpoint Pollution Program (CNPP) grant
awarded by PA DEP. Most of the marinas, yacht clubs, boat launch ramps and fishing
locations targeted for the program in Philadelphia are located near CSO outfalls on the
Delaware River.

Various educational projects have resulted from the Smart Boating, Clean Waters
Program. Projects, such as a water-proof brochure titled “A Boater’s Guide to Clean
Waters,” and user surveys and interviews with marina and yacht club operators help to
advise them how to best adopt more environmentally friendly operation and
maintenance practices.

Bilge Socks

In 2005, PWD staff worked with CNPP Specialists in the region to develop a bilge sock
program, developing a logo to place on the bilge sock, creating an instructional tag to
attach to the sock, and distributing the socks to marinas and boaters in the region. In
2006, the bilge socks were distributed to all marinas and yacht clubs in Philadelphia. In
2007, PWD partnered with the U.S. Coast Guard in order for the Coast Guard to
distribute the socks. The bilge socks were also distributed at Frankford Arsenal during
Safe Boating Day in June, 2007. In 2008, PWD partnered with the Penn’s Landing
Corporation to also help distribute socks. The 2008 Safe Boating Day took place at
Penn’s Landing in June 2008 and 2009, where more bilge socks were distributed.

Monofilament Line Recovery & Recycling Program

In 2007, PWD worked with CNPP Specialists in the region to develop a Monofilament
Line Recovery and Recycling Program for the southeast region of Pennsylvania. In 2008,
Fairmount Park received recycling bins. They were distributed throughout the park in 5
popular fishing locations in the summer of 2008. In 2009, Fairmount Park continued to
collect the line.

Agquatic Invasive Species Watch Card and Posters

Aquatic Invasive Species (AIS) pose a major threat to maintaining biodiversity,
particularly in Philadelphia’s wetlands, streams, rivers and lakes. Pennsylvania’s aquatic
taxa are some of the most imperiled, with many native freshwater mussels, crayfish, and
fish listed as Pennsylvania’s Species of Greatest Need of Conservation. In recognition of
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the risk AIS pose to biodiversity, the Pennsylvania Fish and Boat Commission identified
management of AIS as a priority topic.

The Philadelphia Water Department Aquatic Invasive Species program has four major
tasks:

1) Prevent the spread of AIS by city employees through adopted HAACP

protocols,

2) Train city employees to identify AIS and report observations to department

heads,

3) Public education and outreach regarding AIS, and

4) Establish a chain of communication for the public to report observations of AIS

to the appropriate agencies.
Part of the public outreach portion of this program includes an exhibit on the topic of
AIS at the Fairmount Waterworks Interpretative Center, which is free to the public. The
posters and complimentary educational literature was created in 2007 and the exhibit
was displayed in the summer of 2008. The complimentary literature - watch cards - will
be distributed to boaters and other frequent water-way users, as well as to those visiting
the Water Works Interpretive Center. The watch cards are wallet-size and water-proof.
The invasive species watch cards and posters that were originally designed by Sea Grant
have been updated by PWD with new text and additional logos. The materials
continued to be distributed in 2009-2010.

Delaware Estuary Watershed Workshop for Teachers

The 14th Annual Teacher Workshop was held July 12-16 this summer in conjunction
with the Partnership for the Delaware Estuary, Bucks County Conservation District and
Brandywine Creek State Park. Twenty teachers participated in the week-long
workshop. Workshop activities included canoeing the Brandywine Creek, visiting water
quality BMP projects, performing chemical, physical and biological analysis on a stream,
learning about wetlands, dissecting oysters, discovering Schoolyard Habitats, and much
more. The Philadelphia Water Department hosted the teachers on tours of the
Fairmount Water Works Interpretive Center, and Southeast Water Pollution Control
Plant. This segment of the teacher workshop provided the participants with crucial
information on the local waterways as a source of their drinking water and the process
undergone to return the water in an acceptable condition. For more information on the
teachers” workshop visit:

http:/ /www.delawareestuary.org/acivities _teachers watershed workshop.asp.

Philadelphia Flower Show - PWD Exhibit

Many of Philadelphia’s waterways are degraded due to flash flooding, pollution, and
erosion. In March 2010, the Philadelphia Water Department designed an exhibit for the
Philadelphia International Flower Show titled “Healthy Stream, Healthy City, Healthy
World.” The exhibit showcased how modern streambed restoration techniques mimic
nature with the use of stone and native plants. These “Healthy Streams” reduce the risk
of flooding, supply us with drinking water, and provide a rest stop for wildlife traveling
to other parts of the world. Along with educational signage placed within the exhibit, a
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brochure with additional information was also available to over 200,000 attendees at the
show.

Safe Boating Program

PWD initiated an outreach, education, and notification program for marinas, personal
watercraft users, and boaters, titled the Smart Boating, Clean Waters Program. This
program is led by the Coastal Nonpoint Pollution Program (CNPP) Specialists in the
region and it is funded by the Coastal Nonpoint Pollution Program (CNPP) grant
awarded by PA DEP. Most of the marinas, yacht clubs, boat launch ramps and fishing
locations targeted for the program in Philadelphia are located near CSO outfalls on the
Delaware River.

Various educational projects have resulted from the Smart Boating, Clean Waters
Program. Projects, such as a water-proof brochure titled “A Boater’s Guide to Clean
Waters,” and user surveys and interviews with marina and yacht club operators help to
advise them how to best adopt more environmentally friendly operation and
maintenance practices.

Annual Water Quality Report

Every year the PWD publishes an annual drinking water quality report. This report is
mailed to every resident in the city and contains a wealth of information regarding the
source, safety, and contents of the City’s drinking water. This report is also available
year-round on the City’s website www.phila.gov.

Senior Citizen Corps (SEC)

The Water Department continues to work with the Senior Citizen Corps to address
stormwater pollution problems and water quality monitoring programs for the
Monoshone Creek, a tributary to the Wissahickon Creek and to the Tookany Creek. The
SEC performs biomonitoring, collects water samples, and conducts physical assessments
of the stream. The Water Department assists SEC efforts through the provision of
municipal services, education about stormwater runoff and the department’s Defective
Lateral Program, and mapping services such as GIS. The Corps has also partnered with
PWD on its Saylor Grove Wetland Demonstration Project, assisting with public
education and outreach, and providing tours to local students since the fall of 2006. The
SEC, in partnership with Chestnut Hill College, also began water quality monitoring at
the Saylor Grove Wetland in the summer of 2006.

Water Quality Council (formerly Citizens Advisory Council, CAC)

In 2001, the Water Quality CAC was formed from a merger of the Stormwater and the
Drinking Water Quality CACs. Over the past few years, source water protection had
become more of a concern for drinking water quality. The Drinking Water CACs focus
has been drawn naturally toward non-point source pollution, a focus traditionally
undertaken by the Stormwater CAC. Finally, this merging of the two CACs
complemented the PWD’s, PADEP’s and EPA’s new approach to looking at and
addressing water quality issues on a holistic basis. The Partnership for the Delaware
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Estuary facilitates what is now referred to as the Water Quality Council meetings. New
projects as well as updates for ongoing programs are presented to council members for
feedback. Sometimes tours of the new projects are given as well. In FY 2010 the
following topics were presented:

e Parcel-Based Stormwater Billing for Commercial Properties
e Green Projects for Commercial Properties

e Fairmount Fishway Update

e Columbus Square Stormwater Planters

e Cobbs Creek Restoration

e Seeing is Believing Educational Exhibit at FWWIC

¢ Lead in Drinking Water

e The R. E. Roy, Floatable Skimming Vessel

The committee consists of representatives from the following groups:
e Bucks Count Water & Sewer Authority
e Center in the Park - Senior Environment Corps
e Center in the Park / EASI
e City of Philadelphia - City Council
e Community Legal Services of Philadelphia
e Delaware River Basin Commission
e Drexel University - School of Public Health
e Drexel University - Environmental Studies Institute
e DVRPC
e East Falls Tree Tenders
e Friends of High School Park
e Friends of Historic Rittenhouse Town
e Friends of Poquessing Creek Watershed
e Friends of Tacony Creek Park
¢ MANNA
e New Kensington CDC
e Overbrook Environmental Education Center
e PADEP
e PA DEP Water Supply Management
e PA Immigration and Citizenship Coalition
e Partnership for the Delaware Estuary
e Penn PIRG
e Pennsylvania Horticultural Society
e Pennypack Ecological Restoration Trust
e Pennypack Environmental Center
e Philadelphia Corp for Aging
e Philadelphia Department of Public Health
e School District of Philadelphia
e Schuylkill Navy
e Schuylkill River Development Corporation
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Southhampton Watershed Association

Stroud Water Research Center
Tookany/Tacony-Franford Watershed

U.S. EPA, Region 3 - Water Protection Division

Water Resources Association of the Delaware River Basin
Wissahickon Charter School

I1.G4 Continue to Support the Fairmount Water Works
Interpretive Center

The Fairmount Water Works Interpretive Center (FWWIC) is PWD’s renowned
education center, located on the banks of the Schuylkill River in Philadelphia. The
Center tells the story of the Schuylkill River and its human connections throughout
history. Innovative exhibits and interactive educational programs meld the history,
technology and science, providing education on the many issues facing the regions’
urban watersheds.

The mission of the Center is to: “educate citizens to understand their community and
environment, especially the urban watershed, know how to guide the community and
environment in the future, and understand the connections between daily life and the
natural environment.”

Teachers and students are invited on an adventure to explore Water in Our World at the
Fairmount Water Works Interpretive Center. Students travel through time as they learn
about the role of water in Philadelphia's past, present and future.

Innovative exhibits and interactive educational programs meld the history, technology
and science of providing water to a regional urban watershed. Short descriptions of of
the FWWIC programs follow.

Education Programs

Water in Our World

This general orientation to the Interpretive Center provides the perfect overview for the
teacher focusing on a variety of water issues, past, present and future. Students are
introduced to a variety of concepts and vocabulary using activity booklets in exhibits on
the natural water cycle, watersheds, the water use cycle, land use and pollution. They
also learn about their individual relationship to local, regional and global water quality
issues on Planet Earth.

Land and Water: A Delicate Balance

Every day, people make choices about how they will use the land around them - often
without considering how their use of land may affect the water they drink. Students
come to understand the delicate relationship of land use to water quality through a
matching card activity using the exhibits in the Interpretive Center. Students will also
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study a variety of maps to understand the development of land over time, and then plan
fictional communities of their own in a way that would protect water quality.

From Street to Stream: Slow the Flow

Students focus on stormwater runoff (one of the greatest sources of water pollution
today), watersheds, and the different kinds of land pollution that affect our water
quality - past and present. Students explore, on foot, the Water Works site and
surroundings as a way to better understand the concepts of point- and non-point-source
pollution. The lesson will also give students a look into the Philadelphia Water
Department’s demonstrations of best management practices for existing and future land
development.

Seeing is Believing

The FWWIC’s newest permanent installation is “See Is Believing.” Grants from the
Claneil Foundation, Connelly Foundation, Duffield Associates and individual donors
underwrote the cost of laboratory equipment and internet connections to link students
and visitors at the Interpretive Center’s lab to Water Department scientists for real-time
experiments and programs.

Fairmount Fish Ladder

The fish ladder at the Fairmount Dam, reconstructed by the Army Corps of Engineers,
will officially open in the spring, to the delight of migrating species. A new outdoor
classroom will allow visitors closer views of the shad and other migratory fish as they

make their way upstream. For more information on the Fairmount Fish Ladder please
refer to SECTION III.C.2.5 on page 152.

Web-based Programs

A partnership with Global Education Motivators (GEM) and Internet for Educational
Institutions (MAGPI) enable the FWWIC to offer lessons and programs in real time
through video-conferencing technology. The FWWIC has connected with schools in
Pennsylvania, Kentucky, New York, Paraguay and Mexico and the United Nation’s
office in Rome. In addition, the FWWIC has a two-year relationship with Community
College of Philadelphia, hosting a two-day educational program as part of an
environmental conservation class.

Weekends

Quiet moments are rare at the Interpretive Center. On weekends visitors enjoy Saturday
family programs and the Sunday film series. The Schuylkill Soundings programs for
adults bring authors, scientists, artists and the occasional musical group to the

Interpretive Center. The Urban Shad Watch in March is a sure sign spring has come.
Also in March, the FWWIC celebrates World Water Day.

Partnerships

The FWWIC partners with regional, national and international organizations to present
innovative programs. Among them are the Pennsylvania Horticultural Society,
Partnership for the Delaware Estuary, The United Nations Association of Greater
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Philadelphia, Oliver Evans Society of Industrial Archaeology, Schuylkill River
Greenway Association, Society of American Military Engineers, American Institute of
Landscape Architects, Society for Environmental Graphic Designers, East Coast
Greenway Association, Garden Workers of America, Institute for Collaborative
Education, Schuylkill River National and State Heritage Area, Delaware River Basin
Commission, The Philadelphia Water Department’s Office of Watersheds, the Fairmount
Park Council for Historic Sites, the Department of Environmental Protection and the
Environmental Protection Agency.

Schuylkill Soundings
In 2006, the FWWIC began its Schuylkill Soundings program - a series of informative
presentations on environmental projects, issues and challenges in the region.

Table 11.G.4-1 2010 Schedule of Schuylkill Soundings Presentations at the Fairmount Water
Works

Presenter Date Topic
Fresh Water Mussel Recovery in the Delaware
Dr. Danielle Kreeger, PDE February 17 | Estuary - A Fundraiser for the Partnership for the

Delaware Estuary (PDE)

The Greening of Philadelphia through Sustainable

Glenn Abrams March 17 Stormwater Management
Joe Perillo and Lance Butler April 21 Brmgu}g in the Shad and the Renewed Fairmount
Dam Fishway
Safe Drinking Water - What's in your Tap?
Gary Burtlingame May 19 Understanding PWD’s Consumer Confidence
Report
Chris Crockett and Paul Kohl June 16 PWD'’s Glass of Sunshine - Solar Energy Projects

at Baxter and SEWPCP

Table I1.G.4-2 2009 Fairmount Water Works Interpretive Center Visitors

2009 Fairmount Water Works Interpretative Center Visitors
School Groups 154 classes, totaling 6,982 students
Special Exhibits 5,194
Special Events 2,549
Visiting Authors, Lecturers, Environmental
Leaders 168
Community Programs 3,375
General Visitors 25,675
2009 Total Visitors 39,068
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A breakdown of a sample of the programs follows:
Teacher Trainings:

e Agquatic Invasive Species

e Zebra/Quagga Mussels

e Global Passport to Clean Water
Special Exhibits:

e Delaware Estuary Calendar Art Exhibit

e Black History Month Exhibit

¢ Women in Science and Engineering Exhibit
Special Events:

e Philadelphia Global Water Initiative Reception

e World Water Day Celebration

e Urban Shad Watch
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IIL.LH Public Notification to Ensure that the Public Receives
Adequate Notification of CSO Occurrences and CSO
Impacts (NMC 8)

As discussed in SECTION II.G.1 of this report, PWD has developed and will continue
to develop a series of informational brochures and other materials about its CSO
discharges and the potential affects of these discharges on the receiving waters. The
brochures provide phone contacts for additional information. The opportunity to recruit
citizen volunteers to check or adopt CSO outfalls in their watersheds (i.e., notifying the
PWD of dry weather overflows, etc.) will be explored through the watershed
partnership framework. Brochures and other educational materials discuss the
detrimental affects of these overflows and request that the public report these incidences
to the department. In addition, PWD has enlisted watershed organizations to assist in
this endeavor. PWD will continue this focus to raise the level of citizen awareness about
the function of combined and stormwater outfalls through a variety of educational
mediums. The watershed partnerships will also continue to be used for this type of
education.

ILH1 Launch a Proactive Public Notification Program Using
Numerous Media Sources
PWD is advancing a proactive public notification program that uses print, internet,
outfall signage, and other media to distribute information on the locations of CSOs,
information on hazards, and potential public actions.

The program consists of backgrounders, billstuffers, and waterwheels distributed to
partners and the public. PWD’s phillywatersheds.org acts as a hub for all OOW and
partnership websites to inform the public about projects in the City’s watersheds. The
website also features CSOcast, a system that notifies the public of any overflows that
occur in any of the City’s 164 outfalls. RiverCast is another web-based system that
forcasts the water quality of the Schuylkill River.

Please refer to SECTION ILG.3 - “CONTINUE TO PROVIDE ANNUAL
INFORMATION TO CITY RESIDENTS ABOUT PROGRAMS VIA TRADITIONAL
PWD PUBLICATIONS” on page 69 for additional information on PWD’s public
notification.

Please refer to SECTION III.C.3.5 “INTERPRETIVE SIGNAGE” on page 158 for
information on the pilot CSO signage project.

Please refer to SECTION IL.G.2 “CONTINUE TO MAINTAIN WATERSHED
MANAGEMENT AND SOURCE WATER PROTECTION PARTNERSHIP
WEBSITES” on page 62 for information on the web and telephone based Early Warning
System for water suppliers and industrial users and OOW website development.
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II.LH.2 Expand the Internet-Based Notification System (Rivercast)
to the Tidal Section of the Lower Schuylkill River

The Philadelphia Water Department developed a unique, web-based water quality
forecasting system for the Schuylkill River called RiverCast (www.phillyrivercast.org).
Based on real-time turbidity, flow, and rainfall data, it provides up-to-the-hour public
service information on the estimated current fecal coliform concentrations in the river
and the acceptable types of recreation based on those conditions. The system is designed
to maximize accuracy while avoiding recommendations that suggest water quality is
better than it is likely to be (avoidance of false positives). The Philly RiverCast is a
forecast of water quality that predicts potential levels of pathogens in the Schuylkill
River between Flat Rock Dam and Fairmount Dam (i.e., between Manayunk and
Boathouse Row).

In order to expand RiverCast, the PWD has developed another internet-based
notification system called CSOcast, which reports on the overflow status of outfalls in
every CSO shed. The purpose of this notification system is to alert the public of possible
CSOs from Philadelphia’s combined sewer system outfalls. When a combined sewer
outfall is overflowing, and up to a period of 24 hours following a rainfall event, it is
unsafe to recreate in the water body due to possible pollutant contamination.

Instead of using water quality parameters to forecast conditions, CSOcast relies on a
network of flow sensors throughout the city to notify the public when overflows are
occurring. This public notification system is based on PWD analysis of monitoring
network data which is used to determine the likelihood of combined sewer overflows.
The PWD has maintained an extensive permanent monitoring network since 1995
including level sensors which record data throughout the combined sewer system. PWD
currently operates and maintains monitoring equipment at, or near, the 164 combined
sewer outfalls throughout the city. The data used to identify overflows is collected from
PWD’s extensive sewer monitoring and rain gage network. Data is processed in real
time using common database software and Philadelphia’s watershed and wastewater
conveyance model, which was developed through U.S. EPA’s Storm Water Management
Model (SWMM). SWMM model output is used to validate flow monitoring data,
ensuring a second level of accuracy. The data on the website is updated daily.

The website is built using the Google Maps API which allows for the dynamic loading of
geographically referenced data that can be viewed with a familiar and user-friendly
interface.

During the past fiscal year, CSOcast reported on all 24 rain gages and 147 monitors twice
a day. The system failed to report in January 2010 when it was down for maintenance.
The Philadelphia Combined Sewer Overflow Public Notification System is a pilot
program. The PWD is constantly updating and improving the notification system as
well as the flow monitoring network in order to deliver the best information possible to
the public.
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Figure II.H-1 Screen capture of the CSOcast website

The Green icon represents an outfall that has not overflowed in the last 24 hours. The
Yellow icon represents an outfall that has overflowed in the last 24 hours but is not
necessarily currently overflowing. The Red icon represents an outfall that is currently
overflowing. The Gray icon represents an outfall where data is not currently available -
for these sites, outfalls in close proximity can be referenced for an approximation of
overflow status.
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ILI.I Monitoring to Effectively Characterize CSO Impacts
and the Efficacy of CSO Controls (NMC 9)

IL.I.1 Report on the Status and Effectiveness of Each of the
NMC s in the Annual CSO Status Report

The CSO Annual Status Report, combined with the Stormwater Annual Status Report,
will be submitted in September of each year, documenting the previous fiscal year
activities.
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I11

III.A

Implementation of the LTCP

CSO LTCP Update - Report on the progress of the LTCP
Update

PWD has completed the Philadelphia Combined Sewer Overflow (CSO) Long Term
Control Plan Update (LTCPU) as of September 1st, 2009. The CSO LTCPU details
PWD'’s plan to increase capture and reduce CSOs through a variety of infrastructure.
The evaluation of alternative control measures was consistent with the guidance
provided in Chapter 3 of the Combined Sewer Overflows: Guidance for Long-Term
Control Plan, Office of Water EPA 832-B-95-002, September, 1995 ("Guidance for
LTCP"). Additionally, the plan addressed the following components:

a) PWD conducted flow monitoring and assessed the performance of the
CSO control alternatives and the efficacy of implemented controls with a
hydrologic and hydraulic model of the collection system.

b) Evaluated the technical applicability and feasibility of the full range of
alternatives. Alternatives included projects that:

i. Link the City’s development and land management practices to
achieve CSO reductions through the application of innovative storm
water management regulations and low impact development and re-
development practices.

ii. Directly restore aquatic ecosystems through stream rehabilitation
and wetland construction.

iii. Expand its collection and treatment systems to increase the capture
and treatment of combined sewage and ensure adequate transport
capacity for dry and wet weather flows.

c.) Assessed the watershed wide reductions in pollutant loads achieved by
the CSO controls and other controls as developed in the watershed
management plans.

d.) Evaluated the Project Costs for each alternative or mix of alternatives.

e.) Analyzed the benefits of the additional treatment applied to wet-weather
flow through its secondary treatment processes and assessed the
performance of the CSO controls.

f)  The watershed partnerships were utilized for evaluation and
prioritization of management alternatives including additional CSO controls.
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g.) Characterization of each individual watershed’s physical, chemical, and
biological components.

h.) Assessment of the financial capability to establish the burden of
compliance on both ratepayers and the permittee.

i.) Schedule of implementation of the selected CSO control alternative.

The full Philadelphia Combined Sewer Overflow Long Term Control Plan Update report
can be found at the following address:
http:/ /www.phillywatersheds.org/what_were_doing/documents_and_data/cso_long_
term_control_plan.

Between September 1, 2009 and June 30, 2010, PWD responded to written questions and
met with PADEP staff on request to clarify information in the LTCPU and to discuss any
additional requirements needed for NPDES compliance beyond what was included in
the LTCPU.

II1.B Capital Improvement Projects

The Capital Improvement’s phase of the PWD’s CSO strategy is focused on technology-
based capital improvements to the City’s sewerage system that will further increase its
ability to store and treat combined sewer flow, reduce inflow to the system, eliminate
flooding due to system surcharging, decrease CSO volumes and improve receiving body
water quality. PWD will continue to implement CSO capital improvement projects that
were planned during the previous permit cycle and plan to develop, propose, and
implement additional capital projects to continue to increase the capture and treatment
of combined sewage.

III.B.1 On-going Capital Improvement Projects

III.B.1.1 Completion and Operation of the Real-time Control Center
Please refer to SECTION IL.B.4 - FULLY INTEGRATE THE REAL-TIME CONTROL
FACILITY INTO THE OPERATIONS OF PWD on page 27 in the CSO portion of the
Annual Report for information pertaining to this topic.

III.B.1.2 Rehabilitate and Maintain the Monitoring Network
Please refer to SECTION ILB.2 - CONTINUE TO OPERATE AND MAINTAIN A
NETWORK OF PERMANENT AND TEMPORARY FLOW MONITORING
EQUIPMENT on page 19 in the CSO portion of the Annual Report for information
pertaining to this topic.
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IT1.B.1.3 WPCP Wet Weather Treatment Maximization (NE)
The plant stress-testing project established:

¢ Maximum and average flows that should be treated in various unit processes for
current and future operations;

e Ranges of hydraulic, solids, and BODs loads that could be applied to the various
unit processes and yet obtain maximum removal efficiencies in each unit process;

¢ Changes in plant processes and operations (such as increased loads, MLSS levels,
changes in sludge wasting, return activated sludge ratios, detention times, etc.)
that would increase removal efficiencies; and

e Magnitudes of excess capacity, if any, in each unit operation of the plant
(increased flow through plant process units) that could be achieved and still meet
the discharge permit requirements for each plant.

The results of stress testing allow for a determination of existing and future
optimum flows, loads, and operations of the various unit processes. The
identification of choke points, deficiencies and unit process capacities are provided
in the stress testing summary report that has been developed for each WPCP.
Specific WPCP capital improvement projects (CIP) have been identified as potential
projects resulting from the findings of the stress testing which were provided as part
of the summary reports. The actual need for additional CIPs, and the resulting
prioritization of the CIPs and the budgeting, appropriation of monies, scheduling
and actual implementation of the CIPs was accomplished within the context of the
overall watershed approach to CSO abatement defined in the LTCP.

CH2MHill submitted the final reports for each of the three WPCPs on May 1, 2001.
The reports provided the following information: project objectives and methodology,
current performance, maximum instantaneous flow, current sustainable treatment
capacity, and potential upgrades. The report also included hydraulic and treatment
throughput capacities for each plant process, capacity limiting factors, and the
potential operating modifications or capital projects whose purpose would be to
increase plant throughput.

Recommended modifications or upgrades were prioritized and categorized into
those potential projects that could be considered for either immediate
implementation, resulting in enhanced treatment, or capital improvement projects
that could also increase treatment capability but would require PWD expenditures.
The various CIPs were also categorized by four treatment objectives including:
process improvements, peak primary treatment capacity, peak secondary treatment
capacity, and wet weather treatment capacity. This second categorization provided
anticipated combined CIP costs for each of the treatment objectives as well as the
peak treatment capacities.
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Table II1.B-1 Potential Upgrade Options at the NE Plant identified in the Stress Test

. N Estimated
Option o L. Priority
Number Description Classification Conceptual
Cost
Improve mixing in mixed liquor channel to
! secondary clarifiers 9 through 16 A $472,000
5 Polyrr.ler a}ddltlon on Set 1 secondary clarifiers B $22,000
to maintain effluent quality
3 Separate flow measurement of secondary C currently
effluent from sets 1 and 2 undetermined
4 Automation of step feed operation for aeration A/B $161,000
tanks
Modify Set 2 secondary effluent channels to
5 reduce hydraulic restrictions under high flow B/D $223,000
conditions
6 Modify the existing RAS system in the C $2.183,000
secondary clarifiers
Provide a second conduit to the Set 2 primary
7 clarifiers to convey additional flow to Set 2 D $3,312,000
Primary tanks
Reduce losses and increase capacity between the
8 grit tanks and Set 1 clarifiers by installing D $707,000
another conduit and venturi meter
Provide a bypass from the primary effluent
? channels to the chlorine contact chamber b $8,291,000
10 Provide separate primary sludge thickening D $12,254,000
1 Reuse abandoned ABCD tanks in wet weather C $5.0-10.0
treatment facility million
Increase raw sewage pumping and screening
12 D -
by:
12a 50 mgd D $10.0-200
million
12b 150 mgd - 520.0 - 24.0
million
12¢ 300 mgd - $36.0- 400
million
II1.B.1.3.1 Evaluate Stress Test Report options in the LTCPU

The LTCPU submission on September 1, 2009 included a forward-looking framework
for the evaluation and selection of cost-effective wet-weather treatment technologies at
the three existing WPCPs to support the development of a long-term wet-weather
treatment strategy. LTCPU Supplemental Documentation Volumes 9 through 11,
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available at : http:/ /www.phillywatersheds.org , document evaluation of a range of
wet-weather treatment options for each facility and provide an overall treatment
strategy sufficient to support the PWD CSO LTCP Update process. The LTCPU
examined treatment technologies that can be reasonably applied on the existing plant
footprint and within reasonably obtainable land adjacent to the WPCPs. The LTCPU
provided baseline information that can be used for the future development of a long-
term wet-weather treatment facility plan for the Northeast, Southeast, and Southwest
WPCPs.

The objectives of the planning-level study included in the LTCPU were to:

1. Document existing conditions at the plants utilizing information in the existing stress
test reports (dated 2001) and the NE Plant Expansion Study (March 2007) and noting
capital and operational changes made to these facilitates subsequent to these reports.

2. Identify and review the range of technologies applicable to the treatment of wet-
weather flows, up to the maximum limits imposed by available land.

3. Perform a preliminary screening and recommend technologies for further evaluation
across a full range of criteria.

4. Short-list treatment options to carry forward for further evaluation.
5. Conduct site visits, as appropriate, for technologies selected.

6. Select preferred technologies and develop concept-level sizing and performance
criteria along a range of incrementally higher flows.

7. Prepare conceptual-level design, capital, and operating cost estimates.
8. Integrate the wet-weather treatment plan into the overall LTCPU approach and plan.

Wet weather treatment capacity expansion at each of the Water Pollution Control Plants
was incorporated into several alternatives (combinations of control technologies
including source control, treatment, transmission, and storage) in the CSO Long Term
Control Plan Update (LTCPU). Several wet weather treatment technologies were
evaluated: Vortex Swirl Concentrators, Conventional Clarifiers, Chemically Enhanced
Primary Treatment with Conventional Clarifiers, and Ballasted Flocculation. Section 8
option I-35 of the LTCPU document summarizes the wet weather expansion capacity at
each of the Water Pollution Control Plants in more detail and LTCPU Supplemental
Documentation Volumes 9 through 11 are the individual full reports. Each document
can be found at

http:/ /www.phillywatersheds.org/what_were_doing/documents_and_data/cso_long
term_control plan.
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I11.B.1.3.2 Implement Options 1, 2, and 4 from the Stress Test

Report
Options 1, 2, and 4 from the Stress Test Report have been implemented.

Option 2 - Polymer addition on Set 1 secondary clarifiers to maintain effluent quality
was completed in 2000 and has been in operation since that time.

Option 1 (Improve mixing in mixed liquor channel to secondary clarifiers 9 through 16)
and Option 4 (Improve step feed modes during wet weather events by converting the
manual gate operators to motor driven operators) work was done under PWD Work
#71033 - General construction for aeration system rehabilitation at Northeast Water
Pollution Control Plant and #71034 - Electrical work for aeration system rehabilitation at
Northeast Water Pollution Control Plant. The purpose of this project was to renew the
secondary treatment system which includes new air grid system and diffusers and
selector technology. Course bubble diffusers were installed in both Final Sedimentation
Tank - Set 2 mixed liquor channels. New motor gate operators were installed on the "A”
and "C" bay inlet gates on the west side of the aeration tanks. The Mechanical work was
done by C&T Associates, Inc. for a total cost of $9,483,859.31. The electrical work was
done by Philips Bros. Elec. Contrs., Inc. for a total cost of $800,439.90. The Notice to
Proceed for this project was issued in February 2003 and the construction was complete
by January 2006.

I11.B.1.3.3 Plan, Design, and Construct Options 2 & 7 of the Stress

Test Report to Increase the Secondary Plant Capacity to 435 MGD
The Northeast WPCP Stress Test report, completed in 2000, included as upgrade option
#2 the modification of Set 2 secondary effluent channels to reduce hydraulic restrictions
under high flow conditions. This was to be accomplished through the modification or
elimination of the “double decker” effluent channel in order to reduce head loss. After
conducting an in-depth hydraulic analysis, including computation flow dynamic (CFD)
modeling, the observed head loss was determined to be attributable instead to the
bulkhead and the nonsymmetrical conduit base elevations. These restrictions will be
removed through the rerouting of the return activated sludge (RAS) piping and the
construction of a new effluent conduit. PWD Design Branch has completed the design,
and the Projects Control Unit is preparing to put out bids for this project (#70169). The
estimated completion of work date is October 2011.

Identified as upgrade option #7 in the 2000 Northeast WPCP Stress Test, the purpose of
this project is to increase the hydraulic throughput capacity of the Set 2 primary
clarifiers by constructing four, 48” diameter conduits between junction chamber C and
the Set 2 primary influent channel. This will introduce flow to the clarifiers in a more
uniform fashion. PWD Design Branch has completed the design, and the Projects
Control Unit is preparing to put out bids for this project (#70168 - mechanical and
electrical). The estimated completion of work date is January 2012.
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I11.B.1.3.4 Explore increasing the preliminary treatment primary

treatment and final effluent disinfection treatment capacities in excess

of the existing secondary treatment capacity at the WPCP
On April 1, 2009 the PA DEP has issued a letter accepting the concept of the bypass of
secondary treatment for 100 MGD of additional wet weather flow. A Water Quality
Management (WQM) permit amendment must follow before construction of the bypass
conduit. In order to increase primary treatment and final effluent disinfection treatment
capacities, PWD will first significantly increase the flow into the plant by rehabilitating
an existing force main in the Frankford high-level sewer. The force main rehab design is
completed and has been sent to PWD Projects Control Unit (#71079)

A new pretreatment facility will also be designed and constructed to remove grit and
screenings from the additional flow through Frankford high-level sewer. Following
pretreatment, the increased flow into the plant will then enter the Set 2 clarifiers.
Disinfection will be achieved in the bypass itself and in the chlorine contact chamber at
the effluent of the plant. A detailed study, utilizing computation fluid dynamic (CFD)
modeling, is currently being completed for the chlorine contact chamber and the final
effluent pier.

A preliminary design was completed for the construction of a second pretreatment
facility and a diversion chamber from the Frankford high-level sewer. Due to land area
constraints, additional land will be need to be acquired for this facility. The necessary
land parcels were identified and Projects Control is working towards this land
acquisition, once they receive a funding source. After land acquisition, the final design
will be completed in 6 months, followed by construction within a year and a half.

I11.B.1.3.5 Initiate the Facility Planning and Design for the By-pass
Conduit
Identified as Option 12 in the 2000 NE WPCP Stress Test report, this upgrade will
include the construction of bypass conduits connecting the Set 1 and Set 2 primary
effluent channels directly to the chlorine contact chamber. This upgrade will enable the
bypass of secondary treatment during high flow events will ensuring solids removal and
disinfection.

A CFD model was completed to show the hydraulic feasibility of a bypass conduit from
Set 1 primary effluent conduit to the chlorine contact chamber. The conduits have been
sited and a consultant is designing the conduits, chemical feed system, and flow control
systems. A disinfection study is underway to estimate the required chlorine dosage for
the bypass conduit and size the new chemical feed system. These upgrades are
anticipated to be complete by December of 2017.

I11.B.1.3.6 Report to the DEP the Status of these Projects in the
Annual Status Reports when Major Work Elements are Completed
The CSO Annual Status Report, combined with the Stormwater Annual Status Report,
will be submitted in September of each year, documenting the previous fiscal year
activities.
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II1.B.1.4 85% Capture (NE) - 85% Flow Capture Technical Report
The technical memo documenting 85% capture in the Pennypack was completed in
August 2008 and submitted to the DEP on August 15, 2008. This technical memo
documents the completed alterations to the CSO system and models the estimated
capture using high, median, and low flow estimates. Based on the modeling results, the
percent capture from the Pennypack CSOs is between 70% and 92% capture using the
high and low modeling estimates. The median estimate shows approximately an 85%
CSO capture in the Pennypack.

III.B.1.5 In-Line System Storage Projects (NE)

II1.B.1.5.1 Construction and Implementation of Tacony Creek Park

(T-14)
The T-14 trunk sewer system conveys combined sewage from the largest combined
sewershed in the PWD collection system. Currently, CSO outfall T-14, a 21" by 24’
sewer, discharges into the Tacony Creek during periods of moderate to heavier rainfall.
T-14 has a volume of approximately 10 million gallons and to use as much of this
storage as possible, a control structure is needed in the sewer. Installation of a crest gate
is proposed in order to retain flow within the sewer. This gate will reduce CSO
discharges to the creek by utilizing the relief sewer for in-system storage. This control
technology provides an additional margin of protection against dry weather overflows
while still maintaining flood protection for upstream communities. The crest gate retains
the stored flow in the relief sewer and a new connector pipe drains the stored flow to an
existing nearby interceptor.

This project will reduce the discharge of combined sewage into Tacony Creek, one of the
more-sensitive water bodies exposed to CSO discharges in the City of Philadelphia. The
gate installation at T-14, combined with the Rock Run project, will result in a reduction
of roughly 600MG of CSO discharges annually. This represents a 12% reduction in the
average annual volume of CSO and a significant reduction in the pollutant discharge
(bacteria and organic matter from untreated wastes, litter and other solid materials in
both wastewater and stormwater runoff, etc.) at this location near an area where golfing
and other recreational activities frequently occur. Since this project modifies an existing
structure rather than constructing a new one, it provides very cost-effective control.

The engineering firm of O’Brien & Gere completed the bid documents for this project in
December of 2007. This project was bid in August 2008 with a notice to proceed issued
March 31, 2009. JPC Group Inc. won the contract with a bid of $3,965,000. As of FY2010,
the new operations’ building has been completed. The crest and sluice gates have been
installed. Shop drawings for the new hydraulic power unit (HPU) and Programmable
Logic Controller (PLC) have been approved. Once the installation of the HPU and PLC
units is completed, the testing and training will commence. The project is scheduled to
be on-line and in service by October 2010.
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I11.B.1.5.2 Construction and Implementation of Rock Run Relief

(R-15)
The Rock Run Relief Sewer provides flood relief to combined sewer areas upstream of
regulator T-8 in the Northeast Drainage District (NEDD). Currently, CSOs discharge
into the Tacony Creek at the Rock Run Relief Sewer outfall - an 11" by 14" sewer - during
periods of moderate or greater rainfall. Installation of an inflatable dam in the Rock Run
Relief Sewer allows for utilization of approximately 2.3 million gallons of in-system
storage to retain combined flows during a majority of these wet weather events. The
inflatable dam stores combined flows in the relief sewer until storm inflows have
subsided and capacity exists in the Tacony Interceptor for conveyance of combined
flows to the Northeast Water Pollution Control Plant (NEWPCP). This control
technology provides an additional margin of protection against dry weather overflows
while maintaining flood protection for upstream areas.

This project will reduce the discharge of combined sewage into Tacony Creek, one of the
more-sensitive water bodies exposed to CSO discharges in the City of Philadelphia. An
estimated average annual reduction in CSO volume of 190 MG, from 1040 to 850
MG/ year, is achieved at the Rock Run Relief Sewer outfall through use of the available
in-system storage volume. This represents a reduction of roughly 20% in the average
annual volume of CSO and a significant reduction in the pollutant discharge (bacteria
and organic matter from untreated wastes, litter and other solid materials in both
wastewater and stormwater runoff, etc.) at this location near an area where golfing and
other recreational activities frequently occur. Since this project modifies an existing
structure rather than constructing a new one, it provides very cost-effective control.

A design memorandum was completed that documents the expected environmental
benefits of the Rock Run Relief Project, quantifies the flooding risks associated with the
project, and documents the recommended control logic for the inflatable dam’s
operation and drain-down control. In support of this memorandum, several alternative
control logics for the inflatable dam operation and drain-down gate were investigated to
develop a logic that minimized the risks of flooding, increased Rock Run Relief storage
utilization, and eliminated adverse affects of the project at other CSO regulators on the
Tacony Creek. Hatch Mott MacDonald was the design engineer on this project.

On June 13, 2006, the project construction bid was awarded to AP Construction in the
amount of $3,665,000. Notice to proceed was issued 12/13/2006. The job was listed as
substantially complete on 9/26/2008. Subsequent electrical problems with the HPU,
which delayed placing the project on line, have recently been diagnosed and corrected.
Preparations to place the project on line were completed 8/5/2010; the system was
placed into service on 8/11/10. The 120- day test period is currently underway.

III.B.1.6 Real Time Control (RTC) and Flow Optimization for the
Southeast Drainage (SE)
Since no project with this name exists, this may actually be referring to the Real Time
Control (RTC) and Flow Optimization for the Southwest Drainage (SW) which will be
discussed further in this report.
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IT11.B.1.7 WPCP Wet Weather Treatment Maximization (SW)

I11.B.1.7.1 Implementation of the Southwest Plant Stress Test
Report Option 1
The SW Stress Test identified 7 potential upgrade options at the Southwest WPCP.

Table IIL.B-2 Potential upgrade options at the SW Plant as identified in the Stress Test

Option Descriotion Priority Estimated

Number P Classification | Conceptual Cost
Replace caulking on secondary clarifier

1 launders to improve flow distribution A $1,640,000
Provide preliminary treatment for the BRC

2 centrate that is recycled in the plant B/C 58,585,000

3 Moc'h‘fy existing RAS system in the secondary C $4.256,000
clarifiers

4 Provide primary effluent bypass to D $902,000
secondary clarifiers

5 PI"OVIde' separate facilities for primary sludge D $9,892,000
thickening

6 Re.solve hyd?a.uhc hrmtatlor.ls betwgen D $5,429,000
primary clarifiers and aeration basin

7 Provide and ac.ldltlona.ll effluent pump at the D $806,000
effluent pumping station

The purpose of this project was to implement Option 1 - to inspect and repair leaking
weirs and concrete surfaces in the final sedimentation tanks at the Southwest Plant. The
leaking through the weirs was causing short circuiting through the tanks and thus
adversely impacting solids settling. This work was done under PWD Work #73018 -
SW Concrete Repairs in Final Sedimentation Tanks. The contractor for the construction
was Ross Araco Corp. The Notice to Proceed was issued in August of 2000 and the
project was completed by April 2002. The total cost of the project was $1,640,980.

I11.B.1.7.2 Analyze wet weather treatment capacity expansion as
part of LTCPU

Please refer to SECTION III.B.1.3.1 “EVALUATE STRESS TEST REPORT OPTIONS
IN THE LTCPU” on page 89 in the CSO portion of the Annual Report for information
on how wet weather treatment capacity expansion was analyzed as part of the LTCPU.
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III.B.1.8 Real Time Control (RTC) and Flow Optimization for the
Southwest Drainage (SW) - Implementation of Projects for
Real Time Control (RTC) and Flow Optimization for the
Southwest Drainage District
A number of interrelated projects in the Southwest Drainage District (SWDD) were
determined to enhance the operation of the high-level and low-level collection systems
and consequently maximize capture and treatment of wet-weather flows at the
SWWPCP. Each of the high-level interceptor systems that discharge to the SWWPCP
can influence the hydraulic capacity and treatment rate of the other high-level
interceptor systems, as they compete for capacity in the Southwest Main Gravity
(SWMG) into the plant. Therefore, several integrated projects were proposed to
establish a protocol for prioritizing flow from each interceptor system. The RTC system
will control the Triple Barrel reach of the SWMG and will control the diversion from the
SWMG to the Lower Schuylkill West Side Interceptor (LSWS), thereby enabling use of
the full capacities of these interconnected conduits during wet-weather.

The SWDD RTC conceptual design memorandum outlines recommendations for the
modifications to the SWDD collection system in three phases. Phase I includes enlarging
the DWO pipe and raising the diversion dam at the C17 regulator, modifying the
operation of CSPS based on the level in the CCLL interceptor, and regulating inflows
from S27 to the SWMG using a DWO sluice gate under RTC. In addition, installation of
a side-overflow weir at the West Barrel at the 70t & Dicks Triple Barrel and opening the
East and Center Barrels for dry weather flow is encompassed in Phase I of the RTC
project. Phase II concentrates on decreasing overflows in the LSWS by enlarging the 545
DWO pipe and regulating inflows using a gate. The strategy for Phase II also
incorporates closing DWO shutter gates at S43 and S47. The 3t phase of the RTC
conceptual design is enlargement of the S38 DWO pipe and regulation of flows using a
computer-controlled DWO gate.

Phase I

Cc17

The contract award for this project was $1.7 million. On 8/19/05, the gate on the 66 inch
reinforced concrete DWO pipe was installed and functioning to specification. On
1/9/06, the old dam and 20 inch DWO pipe upstream of the new gate & dam were
sealed and removed from service. The project was closed out on September 3, 2006.

Operation changes to the Central Schuylkill Pump Station (CSPS) will be evaluated after
construction is complete on the 70th and Dicks Triple Barrel.

S27
This regulator is currently operating under local control. Future modifications will be
evaluated after completion of the work done on 545.
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70th and Dicks Triple Barrel (Projects # 75021 & 75022)

The design for the rehabilitation of the DWO sluice gate chamber was completed with
the aid of the consulting engineering firm of Gannett Fleming and was bid through
Projects Control in April of 2006. The bid was awarded to JPC Group in the amount of
$1,729,530. A construction notice to proceed was issued in November 2006. Three
existing sluice gates have now been replaced with three new sluice gates. Under this
contract, each gate has been equipped with a new electric actuator and is motorized.
The gates are to be controlled from the RTC at Flow Control. There is also an electrical
control box on site so that the gates can be controlled locally from street level at 70th and
Dicks. The control box has been installed on the side lawn of 2700 South 70th St. There
are also several other small items that were completed under this contract (i.e. new
sump pumps to pump water out of the control chamber where the actuators are located,
new seals and hatches to prevent sewer water from penetrating control chamber). The
project was substantially completed on November 17th, 2008. Project #75021 was closed
out on March 30, 2010 and Project #75022 was closed out on April 12, 2010.

Phase I1

$45 (Project #40433)

The S45 chamber at 67th Street regulates the flow of combined sewage into the LSWS
interceptor. The chamber modifications included upsizing the DWO pipe from 24 to 36
inches and the installation of a manual gate to control inflows into the LSWS interceptor.
Design was completed in 2008 by the consultant engineering firm of Hatch Mott
MacDonald. Bid documents were forwarded to Projects Control in January 2008. This
project was bid in July 2008. The low bidder was A.P. Construction at a cost of $535,000.
The notice-to-proceed for construction was issued on December 9, 2008. The project was
substantially completed on September 30, 2009. Punch list remains to be completed on
the open contract.

S43 & S47
Modifications to S43 and S47 will be evaluated after completion of the work done on
S45.

Phase III

S38

After extensive hydrologic and hydraulic modeling, it was determined that
modifications to S38 are unnecessary. The goal of maximizing flow to the SW Plant
through the Lower Schuylkill West Side Interceptor can be achieved solely through
modifications to the 545 regulating chamber.
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ITII.B.1.9 RTC/Main Relief Sewer Storage (SW) - Construction and
Implementation of Main Relief Sewer Storage and Real-time
Control

Please refer to SECTION II.B.5.1 “MAIN RELIEF” on page 28 of the CSO portion of the
Annual Report for information pertaining to this topic.

I11.B.1.10 Eliminate CSO/Dobsons Run Project (SW) - Construction
and Implementation of the Dobson’s Run Project

Stokely & Roberts (R22) - Dobson's Run Phase I

This project will eliminate 2 of the City’s intercepting chambers and will completely
eliminate CSO overflows at R22, resulting in a 173-MG reduction in overflow volume on
an average annual basis.

This project entails the reconstruction of the storm and sanitary sewer from Wissahickon
Ave. to Roberts Ave. and elimination of the overflow chamber located at Stokely &
Roberts (R22). The contract was awarded to A.P. Construction and construction
commenced on 7/18/1996. The construction, including the elimination of the R22
chamber, was completed on 10/4/1998 at a total cost of $7,040,000. The estimated
construction cost was $5.8 million.

Kelly Drive (S01T) - Dobson's Run Phase II & Phase 111

Phase II of the Dobson’s Run Reconstruction consists of the sewer reach from Henry
Ave. to Kelly Drive and eliminates branch sewer contributions of sanitary sewage from
reaching temporary CSO SO1T. Phase III will eliminate all CSO discharge from occurring
at SO1T. In order to take advantage of economies of scale, design work for Phase II and
III of Dobson’s Run has been combined into one project because both phases involve
tunneling. The project consists of tunneling beneath 32nd St., Allegheny Ave. and the
Laurel Hill Cemetery to a new storm water outfall on Kelly drive. The new sewer
redirects storm water away from properties surrounding Ridge Ave. and Scotts Lane.
This section of the Dobson Run system augments the function of the storm water system
that conveys drainage to the Schuylkill River from the Philadelphia neighborhoods of
East Falls, Nicetown, and Germantown.

The design engineer was the team of CMX (former Schoor DePalma) and Dawn
Engineering. The project was bid on December 5th, 2006 with the low bidder being the
joint venture of JPC/JAY DEE at the amount of $36.4 million. The contract was awarded
in February 2007 for a bid price was $36.4 million, with a contingency that brings the
limit of contract to $38.5 million. The project, which included tunneling, outfall and
drop structure, was substantially completed as of 07/01/10 and is now in operation.

I11.B.1.11 Eliminate CSO/Main and Shurs Off-Line Storage (SW) -
Construction and Implementation of the Main and Shurs
Off-line Storage Project
The Main Interceptor Sewer, which is located along the Schuylkill River adjacent to the
Manayunk Canal in the northwest section of Philadelphia, conveys sewage from
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collection systems which serve the northwest section of the City. During extreme wet
weather events, the Main Interceptor Sewer exceeds its capacity and overflows occur at
relief point R20 into a storm sewer upstream of storm water outfall S-052-5. To abate the
hydraulic overload conditions in the Main Interceptor Sewer, the PWD has proposed
construction of a three million gallon offline storage tank which will capture and store
excess flows thereby eliminating surcharges and preventing overflow conditions at relief
point R20. The 3 million gallon concrete storage tank, head house building, and a
performing arts center are to be constructed on Venice Island, an artificial island
between the Manayunk Canal and the Schuylkill River created when the Manayunk
Canal was dug out.

The storage tank will accommodate sanitary sewer/combined sewer overflow
(SSO/CSO) that currently averages approximately 10 million gallons of untreated
wastewater each year and will return it to PWD’s Southwest WWTP. Placed back on top
of the tank after construction will be several recreation areas, a new performing arts
center, and a head house building to provide public space in the Manayunk region of
Philadelphia.

During the second half of 2009 and the first half of 2010, PWD staff and the consultant
design team have expended considerable effort finalizing, reviewing, and coordinating
the contract documents for this challenging, multi-discipline project. The final bid
documents for this project are expected to be transmitted to the PWD’s Projects Control
Unit in September of 2010 to start the advertising and bidding process for this project.
The following table gives a summary of progress to date on the various drawing sets
that make up this project:
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Table IIL.B-3 Design Progress for Main and Shurs Off-line Storage

No. of %

Design Element Engineering Consultant Drawings Complete
General Hazen And Sawyer 4 100
Civil Land Development Hunt Engineering 40 99
Landscaping Andropogon 83 100
Geotechnical NTH Consultants 11 100
Structural - CSO Basin & Head House Hazen And Sawyer 38 100
Architectural - Head House Hazen And Sawyer 32 100
Mechanical - CSO Basin & Head House Hazen And Sawyer 19 100
Electrical - CSO Basin & Head House Hazen And Sawyer 17 100

Instrumentation - CSO Basin & Head
House Hazen And Sawyer 5 100
HVAC - CSO Basin & Head House Hazen And Sawyer 16 100
Plumbing - CSO Basin & Head House Hazen And Sawyer 4 100
Performing Arts Center - Structural Joseph Barbato Associates 14 98
Performing Arts Center - Architectural Buell Kratzer Powell 33 98
Performing Arts Center - Rigging Scheu Consulting Services 7 100
Agnelo Gomez Consulting
Performing Arts Center - Electrical Engineers 17 100
Performing Arts Center - Theatrical
Lighting The Lighting Practice 3 100
Perfroming Arts Center - Sound System Metropolitan Acoustics 11 100
Performing Arts Center - HVAC Mark Ulrick Engineers 8 100
Performing Arts Center - Plumbing Mark Ulrick Engineers 6 100
Performing Arts Center - Fire Protection | M&S Engineering Services 4 100
Total Drawings 372
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In addition to coordinating the construction bid documents, considerable effort has been
applied to obtain the many permits and approvals necessary to construct this project.
As of August 2010, the following permits and approvals have been obtained:

e City of Philadelphia Art Commission approval

e (City of Philadelphia Historic Commission approval

e City of Philadelphia Streets Department approval

e City of Philadelphia Planning Commission approval
e (City of Philadelphia Zoning approval

e Delaware River Basin Commission (DRBC) approval
e PADEP Water Quality Management Permit

e PADEP Water Obstruction and Encroachment Permit

The following approvals which are being worked on currently are expected shortly:
e PWD Storm Water approval (final review complete and waiting for approval
letter)
e PADEP NPDES and Soil Erosion Permit
e (City of Philadelphia License & Inspections Building Permit
e Norfolk Southern approval (new water service crossing tracks at Cotton Street)
e Realen Properties (right-of-way at Cotton Street)

The consent order issued for Main and Shurs also includes sewer relinings to be done
around R-20 in an effort to reduce inflow and infiltration. One of the current relining
projects is in the Upper Schuylkill Intercepting Sewer. The relining will include Nixon
St, Main St, Domino Lane, Rector St, Levering St, Leverington Ave, and Parker Ave.

A Notice to Proceed for the project was issued on 11/9/2009 and construction started on
2/27/2010 with a planned completion date of 9/5/2010.

Another sewer relining project at Wilde St., Ridge Ave., Dupont St, Silverwood St near
R-20 is currently in Projects Control.

III.B.2 New Capital Improvement Projects to be Included in
LTCPU
ITI1.B.2.1 Asset and Capacity Management Program - Implement a

Comprehensive Geographic Information System (GIS) of
the City sewer system, Implement a Comprehensive Sewer
Assessment Program (SAP), and Continue to Institutionalize
a Comprehensive Monitoring and Modeling Program
The PWD has begun implementation of a comprehensive asset and capacity
management program. Please refer to the following sections for more information on
our programs.

Please refer to ILLA.1 - “IMPLEMENT A COMPREHENSIVE GEOGRAPHIC
INFORMATION SYSTEM (GIS) OF THE CITY SEWER SYSTEM” on Page 15 for
more information on this topic.
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Please refer to SECTION II.A.2 “IMPLEMENT A COMPREHENSIVE SEWER
ASSESSMENT PROGRAM (SAP)”” on Page 15 for more information on this topic.

Please refer to ILB - “CONTINUE TO INSTITUTIONALIZE A COMPREHENSIVE
MONITORING AND MODELING PROGRAM” on Page 19 for more information on
this topic.

II1.B.2.1.1 Inflow/Infiltration (I/I) Controls
Opportunities exist to reduce CSO impacts by means of reducing the entry of
stormwater runoff, rainfall-derived 1/I, and groundwater into the sewer system.
Appropriate measures will be identified, evaluated, and implemented, where
appropriate and cost-effective. There are four basic approaches to CSO control through
I/I reduction:

1. Reduce the entry of stormwater runoff (including perennial stream baseflow)
into the combined sewer system by diverting streamflow directly to a receiving stream.

2. Reduce the entry of groundwater to the combined sewers, interceptor sewers,
and/or upstream separate sanitary sewers.

3. Reduce the entry of rainfall-derived I/I from upstream sanitary sewer systems.

4. Monitor and study the tidal inflows from river levels exceeding emergency
overflow weir elevations at tide gates.

Each of the above methods enables CSO reduction by effectively increasing the capacity
in the intercepting sewers and WPCPs available for the capture and treatment of
combined wastewater.

Since I/I is relatively clean water that occupies conveyance and treatment capacity,
eliminating it from the system frees up capacity for the more contaminated combined
wastewater. This reduces CSO discharges and enables greater pollutant capture
throughout the combined sewer system. An additional benefit of reduced infiltration
(and diversion of any perennial streamflow) is the reduction in the operating costs
associated with continuously pumping and treating these flows.

Tide Inflow

The System Inventory and Characterization Report (SIAC) identified 88 CSOs influenced
by the tides. Many of these sites have openings above the tide gate. During extreme
high tides inflow into the trunk sewer can occur. During these events, significant
quantities of additional flow can be conveyed to the treatment plant and thus reduce
capacity for storm flow, as well as increasing treatment costs. A program was previously
implemented to install tide gates, or other backflow prevention structures, at regulators
having an emergency overflow weir above the tide gate. This program, completed in
June 1999, protects all openings up to 1.5 City Datum and results in significant inflow
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reductions. PWD currently inspects and maintains the tide gates to ensure their
continued performance.

Sewer Assessment Program

The permittee has implemented a comprehensive sewer assessment program (SAP) to
provide for continued inspection and maintenance of the collection system using closed
circuit television. The SAP is one of the tools used to indentify and remediate areas of
I/1 as well as guide the capital improvement program to ensure that the existing sewer
systems are adequately maintained, rehabilitated, and reconstructed. Please refer to
SECTION II.A.2 “IMPLEMENT A COMPREHENSIVE SEWER ASSESSMENT
PROGRAM (SAP)” on page 15 for more information on this program.

City Wide GIS Mapping
The PWD utilizes the comprehensive Geographic Information System (GIS) of the City
sewer system to target locations for inspection and potential maintenance where 1/I may
be a problem. Two such examples, are intake walls; locations where springs and creeks
directly enter the sewer system, and creek crossings; locations where sewers travel
directly under a waterbody.

Infrastructure Assessments

PWD actively conducts efforts to inventory and prioritize sewerage infrastructure
potentially affected by either infiltration or exfiltration through spatial data collection for
all points that either hydraulically alter the flow of the creek or infrastructure points that
are affected by stream migration. These studies have identified over 300 points in the
Cobbs Watershed (completed in 2002), 1000 points in the Tookany/Tacony-Frankford
Watershed (2004), over 2000 points in Wissahickon Watershed (2005-2006), over 3000
points in Pennypack Watershed (2007-2008) and approximately 1200 points of
infrastructure in the Poquessing Watershed (2008).

The data collected includes the spatial locations along the waterbody of all bridges,
channelization, confluences, culverts, dams, manholes, outfalls, and pipes. In addition
to spatial locations and depending on the type of infrastructure point, the following
information is also collected: size, material type, length and height of exposed portion,
condition, presence and quality of dry weather flow, bank location, level of
submergence, digital photos, descriptions, and additional field notes. Corrective actions
are taken when points of concern are identified.

Interceptor Relining

As a part of PWD’s commitment to achievement of Target A (Improvement of water
quality and aesthetics in dry weather) in both the Cobbs and Tacony-Frankford
watersheds, the integrated watershed management plans include commitments to
relining the interceptors that run along the mainstems of each.

Benefits:

e Decrease pollutant loads to surface waters by decreasing exfiltration
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e Decrease amount of flow in sewer system by decreasing Inflow /Infiltration (I/1)
e Rehabilitation of sewers will increase the efficiency of the sewer system

Planning and Design is underway for the relining of the entire length of interceptor
within Philadelphia in the Cobbs and Tacony-Frankford Watersheds. For planning
purposes, the interceptors within both watersheds were split into sections/projects of
approximately 1.5 miles in length, with plans to reline one section per year. In the Cobbs
Watershed, two of these segments have already been relined, one in 1999 and the other
in 2004 at a cost of $3,500,000. The 4 remaining sections/ projects in the Cobbs Watershed
will take place starting in 2010/2011. The total estimated cost of these projects is
$12,500,000. The Tacony-Frankford Watershed interceptor was split into 5
sections/projects and relining of the first segment began in March 2010. The total
estimated cost of these projects is $20,600,000. The following tables describe the
interceptor relining project within each watershed and the figures provide a map view.
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Table I11.B.2-1 Cobbs Watershed Sewer Relining Project Data

. . . Construction
Project Title Design Status: Status: Extents:
Lll?iifc_ecgitifhizelk Design In Projects 63rd and Market to 62nd and
P Complete Control Baltimore

CIPP Lining Contract

40612 - Cobbs Creek
Intercepting Sewer

Design 30 %

61st and Baltimore to 60th and

Lining Phase 2 Complete Warrington
40613 - Cobbs .C?eek Design 30 % City Avenue to D R/W in
Interceptor Lining -
Complete former 67th Street
Phase 3
40614 - Cobbs Creek
Intercepting Sewer Design 30 % ) City Avenue to D R/W in
Lining Phase 4 (Indian Complete former 67th Street

Creek Branch)

Table I11.B.2-2 Tacony - Frankford Watershed Sewer Relining Project Data

. . . Construction
Project Title Design Status: Status: Extents:
4?23;;;)?2;%5;31( Design NTP as of Chew & Rising Sunto 1 &
Lining Phase 1 Complete 9/30/2009 Ramona
2nd St & 64th Ave to Chew &
40616 - Tacony Creek . o Rising Sun; DRW Mascher to
. ) Design 70% )
intercepting Sewer Complete - Tacony Interceptor;
Lining Phase 2 P Cheltenham Ave to
Crescentville & Godfrey
40617 - Tacony Creek
intercepting Sewer Design Started - I & Ramona to O & Erie
Lining Phase 3
40618 - Upper
C(flfeagl;i(;?aggn Design Started - Castor & Wyoming to
. Y & Frankford/Hunting Park
Intercepting Sewer
Lining Phase 4
46019 - Upper
Frankford Creek LL . Frankford/Hunting Park to
Collector/Tacony Design Started - .
. Luzerne & Richmond
Intercepting Sewer
Lining Phase 5
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Figure III.B.2-2 - Segment Order for Relining in the Tacony -

Figure ITI1.B.2-1 - Segment Order for Relining in the Cobbs
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Mill Creek Diversion Project

The PWD is working with the Philadelphia division of the United States Army Corp of
Engineers (USACE) to conduct a feasibility study of stopping stream flow from entering
into the Mill Creek combined sewer. The proposed project is to divert and attenuate the
stream flow generated in Montgomery County from the combined sewer by
constructing an alternate channel to either the Schuylkill River via City Line Avenue or
to the East Branch of Indian Creek. Diverting flow from the combined sewer to the East
Branch of Indian Creek will increase base flows in the Indian Creek and possibly
improve habitat conditions and water quality, while decreasing the quantity of CSO
discharge to the Schuylkill River during storm events. The final report will outline the
options evaluated and the pros and cons of each. The final report is currently on hold
due to the USACE's attention on projects in the Cobbs Creek Watershed required by
stimulus funding but expects to wrap-up the study once the priority projects have been
completed.

PC-30 Relief Sewer

PWD is in the process of constructing a parallel relief sewer to eliminate overflows at
manhole PC-30 as per a consent order issued by the DEP on 9/26/2007. The overflows
at PC-30 are caused by a combination of various factors which influence the hydraulic
carrying capacity of the Poquessing Creek Interceptor during wet weather events. These
factors include excessive wet weather flows discharged to the interceptor above
manhole PC-30 from the municipalities located in Bucks and Philadelphia Counties in
addition to insufficient peak wet weather carrying capacity in the interceptor. To abate
hydraulic overflow conditions in the Poquessing Interceptor, PWD has proposed
measures to reduce I/I in the interceptor during wet weather events. The parallel relief
sewer being constructed in State Road will be approximately two miles in length and
will capture and convey extraneous wet weather flows to the Upper Delaware low-level
interceptor. The contract was awarded to JPC Group, Inc on 7/16/2009 with a Notice to
Proceed issued on 9/30/2009. The box sewer construction has since commenced. The
relay of water mains has been substantially completed. The 54in. and 60in. connecting
sewer piping from existing to the new tank is approximately 50% complete. This project
should be completed in 2011.

There are also several sewer lining projects being done under the consent order for PC-
30 area in conjunction with the relief sewer being constructed. The sewer linings at
Cottman Ave which is a major source of I/1, will have significant reduction of I/1 related
overflows. A Notice to Proceed was issued on 8/11/2010 with construction anticipated
to start in September 2010.

Sewer linings at Colman Rd, Colman Place, Colman Terrace, Basile Rd, London Road,
Narcissus Road, Red Lion, Derry Terrace, Fairdale Road, Morning Glory, Academy
Road, and Comly Rd along with several other streets around the PC-30 area are
currently in Projects Control.
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Other Sewer Relining Projects

Relining Sewers helps to reinforce, seal and rehabilitate the existing sewers. Specifically
it prevents inflow and infiltration (I/1I) to allow the full pipe capacity to be reserved for
sanitary and storm flow. Apart from those being done under consent orders, there are
several sewer lining projects in the City that originate from sewer maintenance issues
like street cave-ins, depressions, backups, as well as sewer assessment meetings. The
sewer lining project at Frankford Ave consists of 195 feet of 60 inch pipe from an outfall
along the bridge at Frankford and Solly Ave to regulator P-01, and is currently in
Projects Control. There is also gunite lining being done in Dauphin St, D St, and 63+ St
which will also include installation of flap valves, manholes and joint grouting in the
Main Relief Sewer. As of 8/17/2010 bidding has opened for this project.

Sewer relining projects are also being done around R-20 as part of the consent order
issued for Main and Shurs. More information on these projects can be found in
SECTION III.B.1.11 “ELIMINATE CSO/MAIN AND SHURS OFF-LINE STORAGE”
on page 98.

II1.B.2.1.2 Sewer Separation
Sewer separation was studied and modeled as one of the options in the LTCPU and
deemed cost prohibitive. No sewer separation projects have been identified or
implemented during the reporting period.

II1.B.2.1.3 New Storage Facilities
PWD is continuing to investigate opportunities to construct off-line CSO storage
facilities to maximize existing sewer treatment capacity and increase the volume of CSO
captured and treated.

Venice Island Storage Tank

Please refer to SECTION III.B.1.11 “CONSTRUCTION AND IMPLEMENTATION OF
THE MAIN AND SHURS OFF-LINE STORAGE PROJECT”on page 98 for information
pertaining to this topic.

Tacony-Frankford Storage Feasibility Study

PWD is currently working with the Army Corp of Engineers on a feasibility study to
identify cost-effective options for reduction of wet weather water pollution and peak
flow volumes into PWD’s combined sewer system within the Tacony-Frankford
Watershed. Two options that this feasibility study analyzes are off-line storage facilities.
The first is a 60MG storage tank located at “Logan Triangle”, an area where sinking
homes were demolished and the land currently remains empty. This storage facility
would reduce combined sewer discharges to the Tacony Creek by 600 million gallons
per year from, eliminate the need for approximately $26 million of new fill for the site,
and provide a stable foundation for future redevelopment of the neighborhood.

The second tank option being considered is 13.5MG storage tank under “Old Frankford
Creek”. Currently there are four regulators with outfalls along Old Frankford Creek:
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F21, F23, F24 and F25. Collecting these outfalls in a storage tank beneath the creek would
potentially reduce overflows from these outfalls by 600 MG per year.

A third, non-storage option, the dechannelization of the bottom of lower Frankford
Creek is also being studied.

Due to the attention by the Army Corp to projects in the Cobbs Creek Watershed
required by stimulus funding, the Tacony feasibility study has been put on hold. The
Army Corp expects to complete the study once the priority projects have been
completed.

III.C Watershed-Based Management - Continue to Apply the
Watershed Management Planning Process and Produce
and Update to the Watershed Implementation Plans

Watershed management fosters the coordinated implementation of programs to control
sources of pollution, reduce polluted runoff, and promote managed growth in the City
and surrounding areas, while protecting the region’s drinking water supplies, fishing
and other recreational activities, and preserving sensitive natural resources such as
parks and streams. The City of Philadelphia has embraced a comprehensive watershed
characterization, planning, and management program committed to address a multitude
of overlapping regulatory requirements including EPA’s Combined Sewer Overflow
(CSO) Control Policy, Phase I and Phase II Stormwater Regulations, Storm Water
Management PA Act 167, TMDL(s), PA Act 537 Sewage Facilities Planning and drinking
water source protection programs. Coordination of these different programs has been
greatly facilitated by PWD's creation of the Office of Watersheds (OOW). This
organization is composed of staff from the PWD's planning and research, CSO, collector
systems, laboratory services, and other key functional groups, allowing the organization
to combine resources to realize the common goal of watershed protection. OOW is
responsible for characterization and analysis of existing conditions in local watersheds
to provide a basis for long-term watershed planning and management.

The City of Philadelphia has committed to developing an Integrated Watershed
Management Plan (IWMP) for each of the 5 major waterways that drain to the City of
Philadelphia, including the Cobbs, Tookany/Tacony-Frankford, Wissahickon,
Pennypack and Poquessing as well as Implementation Plans (IPs) for the Schuylkill and
Delaware Rivers.

PWD’s IWMP planning process is based on a carefully developed approach to meet the
challenges of watershed management in an urban setting. It is designed to meet the
goals and objectives of numerous water resources related regulations and programs, and
it utilizes adaptive management approaches to prescribe implementation
recommendations. Its focus is on attaining priority environmental goals in a phased
approach, making use of the consolidated goals of the numerous existing programs that
directly or indirectly require watershed planning. They are designed to meet the goals
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and objectives of numerous water resource related regulations and programs and draw
from the similarities contained in many watershed-based planning approaches authored
by the Pennsylvania Department of Environmental Protection (PADEP) and the U.S.
Environmental Protection Agency (USEPA). Further, watershed planning is mandated
by the CSO policy and guidance documents and also is consistent with the current Clean
Water Act (CWA) and its regulations, as well as the priorities announced by EPA’s
Office of Water (See EPA’s Watershed Approach Framework, Office of Water, June
1996).

Water bodies receiving CSO discharges in the PWD service area include the
Cobbs/Darby Creeks, the Pennypack Creek, the Tacony/Frankford Creeks, the
Schuylkill River and the Delaware River. Although they do not have CSO discharges,
the Wissahickon and Poquessing Creeks are important waterways within the PWD
service area and PWD has committed to developing integrated watershed management
planning approaches for each of these watersheds through the City’s Stormwater
Permit. There are 164 point sources of CSO discharge from the PWD sewer system to
these waterways. TABLE IIL.C-1 below indicates the number of CSO point sources and
the number of major separate stormwater outfalls on each waterway, as identified in the
City’s NPDES permits.

Table III.C-1 - CSO and Stormwater Point Source Discharges to Tributaries

Waterway Nu-mber of CSO Number of Major
Point Sources Stormwater Outfalls
Delaware/Schuylkill Rivers
(tidal) 94 30
Cobbs/Darby Creeks 34 3
Tacony/Frankford Creeks 31 23
Pennypack Creek 5 129
Schuylkill River (non-tidal) 0 52
Poquessing Creek 0 139
Wissahickon 0 61
III.C.1 LAND: Wet-Weather Source Control

Watershed management fosters the coordinated implementation of programs to control
sources of pollution, reduce polluted runoff, and promote managed growth in the City
and surrounding areas, while protecting the region’s drinking water supplies, fishing
and other recreational activities, and preserving sensitive natural resources such as
parks and streams.

Watershed planning includes various tasks ranging from monitoring and resources
assessment to technology evaluation and public participation. PWD has established a
Planning Approach for developing IWMPs that addresses requirements of each of the
following programs including TMDL(s), Phase I and Phase II Stormwater Regulations,
PA Act 537 Sewage Facilities Planning, Storm Water Management PA Act 167, EPA’s
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Combined Sewer Overflow (CSO) Control Policy and drinking water source protection
program. This IWMP development process is outlined below:

Establishment of Watershed Stakeholder Partnership

Stakeholder support is critical to the success of this type of regional planning initiative.
A diversity of stakeholder perspectives must be involved with the development of each
stage in the planning process in order to ensure that the plan is representative of
stakeholder interests. This stakeholder buy-in is most critical to ensuring ultimate
implementation of the plan. Recognizing this, PWD has helped to develop stakeholder
watershed partnerships for each watershed where an IWMP is being initiated. At a
minimum, a Watershed Partnership should be comprised of representatives from each
of the following: federal, state, and local government agencies, industries, local
businesses, nonprofit organizations and watershed residents, as well as any other
interested stakeholders in the watershed.

Table I11.C-2 Watershed Partnerships and Status

Watershed Partnership Status

Darby-Cobbs Watershed Partnership Initiated in 1999; Public Education and Outreach
Committee and Steering Committees convened on a
quarterly basis

Tookany/Tacony-Frankford Watershed Initiated in 2000; as of 2007 this partnership had
Partnership evolved into an independent 501(c)3 nonprofit
organization with a mission of implementing the
Integrated Watershed Management Plan for the TTF
Watershed

Pennypack Creek Watershed Partnership Initiated in 2004 for the development of a River
Conservation Plan; re-convened in 2008 for the
development of an Integrated Watershed
Management Plan

Wissahickon Creek Watershed Partnership | Initiated in 2005 for the development of an
Integrated Watershed Management Plan

Poquessing Creek Watershed Partnership | Initiated in 2006 for the development of a River
Conservation Plan; to be reconvened in 2009 for the
development of an Integrated Watershed
Management Plan

Delaware Direct Stakeholder Partnership Initiated in 2007 for the development of a River
Conservation Plan for the Delaware Direct drainage
area of the City of Philadelphia

Schuylkill Action Network Large-scale stakeholder initiative initiated in 2003;
supported by PWD.

The Watershed Partnerships are designed to provide a forum for stakeholders to work
together to develop strategies that embrace the dual focus of improving stream water
quality and the quality of life within their communities. The partnership is charged with
driving the process and ensuring that the process remains representative of the diversity
of stakeholder perspectives. The partnerships discuss priorities and the actions
necessary to make the plan successful. These actions become a part of the
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implementation strategy, and address the desire to improve the water and land
environment through a number of avenues. The ultimate goal is to cultivate a
partnership committed to implementing the plan once completed.

Tookany/Tacony-Frankford Watershed Partnership

In 2000, the PWD launched the Tookany/Tacony-Frankford Watershed Partnership
(TTF) with its partners, as an effort to connect diverse stakeholders as neighbors and
stewards of the watershed. The partnership was integral in developing the
Tookany/Tacony-Frankford Integrated Watershed Management Plan (TTF IWMP).

In 2005, the TTF Partnership formally incorporated as an independent non-profit,
composed of environmental organizations, community groups, government entities, and
other watershed stakeholders. Now the Partnership has embarked on implementing the
TTF IWMP and advancing a wide range of initiatives for the good of the watershed

This partnership has elected a Board of Directors and has received its tax-exempt status
as the first multi-municipal Watershed Partnership in the region and this year hired its
tirst Executive Director of the organization. The Executive Director began working for
the organization in the spring of 2007. The mission of the Partnership is the
implementation of the watershed management plan.

The mission of the TTF Watershed Partnership is

“To increase public understanding of the importance of a clean and healthy watershed;
to instill a sense of appreciation and stewardship among residents for the natural
environment; and to improve and enhance our parks, streams, and surrounding
communities in the Tookany/Tacony-Frankford watershed.”

Table III.C-3 Current members of Tookany-Tacony/Frankford Partnership

Abington Township Ogontz Avenue Revitalization Corporation
Awbury Arboretum PA DEP

Cheltenham Township PA Environmental Council

FPC, Env. Stewardship and Ed. Division PA Horticultural Society

Frankford Group Ministry Philadelphia Water Department

Friends of Tacony Creek Park Rockledge Borough

Jenkintown Borough Senior Environmental Corps.

Melrose Park Neighbors Association US Environmental Protection Agency
Montgomery County Commissioners US National Park Service

Montgomery County Conservation District

This nonprofit organization has begun to organize itself into various working
committees under the direction of the Board of Directors. Thus far, the committees
consist of the Executive Committee and Planning and Performance. This organization
has applied for several grants and funding programs over the past year, including the
National Park Service’s Community Planning Grant - which funds the development of a
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“Communications Plan” for the group. The partnership also applied to the USEPA’s
Targeted Watershed Initiative Grant for project implementation funding.

The Tookany/Tacony-Frankford Watershed Partnership was convened for the nearly 60
meetings and events over the past year. A full listing of these events can be found in
APPENDIX C - PUBLIC EDUCATION & INFORMATION MATERIALS: TABLE 8
on Page 14.

Darby - Cobbs Watershed Partnership

In 1999, the Philadelphia Water Department initiated the Darby-Cobbs Watershed
Partnership in an effort to connect residents, businesses, and government as neighbors
and stewards of the watershed. Since then, the partnership has been active in developing
a vision for the watershed and guiding and supporting subsequent planning activities
within the watershed. The partnership functions as a consortium of proactive
environmental groups, community groups, government agencies, businesses, residents
and other stakeholders who have an interest in improving the Darby-Cobbs
Watershed. Over the course of the last nine years, this partnership has provided a
driving force for stakeholder planning and implementation of the Darby Cobbs
Integrated Watershed Management Plan (DC IWMP).

The Darby Cobbs Watershed Partnership (DCWP) mission is:

"To improve the environmental health and safe enjoyment of the Darby Cobbs Watershed by
sharing resources through cooperation of the residents and other stakeholders in the VWatershed.
The goals of the initiative are to protect, enhance, and restore the beneficial uses of the Darby-
Cobbs waterways and riparian areas.”

A range of public education and outreach activities and events have resulted from the
watershed planning approach in the Darby Cobbs Watershed.

Darby-Cobbs Watershed Partnership met on December 7, 2009 to address Cobbs Creek
restoration plan, Army Corps sediment assessment project, and MS4 tracking system
coordination.

Stormwater Best Management Practice Project events:
¢ Rutledge Triangle Park BMP ribbon cutting event on July 16, 2009.
¢ Yeadon Municipal Building BMP ribbon cutting event on December 7, 2009.

Darby-Cobbs Watershed Partnership Public Education and Outreach Committee
meetings on April 1, April 26, and May 24, 2009 held to identify projects, focused on
promotion of Delaware County Greenway Trail and Cobbs Creek restoration plan.
Specific activities and accomplishments of committee include:
e Backyard stream buffer workshop held for Overbrook Neighborhood on May 27,
2010.
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e Advocated for a creek related theme for the SEPTA Art-in-Transit project at 63rd
Street and Market (above Cobbs Creek). Awarded project does feature a Creek
related image.

e Facilitated information gathering and sharing regarding Astra Foods Plant
violation (grease discharge into Cobbs Creek) in Upper Darby Township.

¢ Awarded Community Design Collaborative Grant for a redevelopment design
for former SEARS property.

e Awarded DEP Environmental Education grant for work in Indian Creek.

Model Neighborhood Coalition outreach activities:
e Service Area Briefing to West Philly Neighborhood Advisory Council -
September 8, 2009
e Recognition Ceremony for Cobbs Creek Model Neighborhood Petition
Submission -

Outreach to Delaware County Regional Water Quality Control Authority (DELCORA)
regarding sanitary and stormwater issues.
e Initial meeting with DELCORA held on March 23, 2009 to explore regional
overlap between sanitary/stormwater issues.

Pennypack Creek Watershed Partnership

The Pennypack Watershed covers 56 square miles and covers portions of 11
municipalities and the City of Philadelphia. The watershed is located within the lower
Delaware River Basin and discharges into the Delaware River in the City of
Philadelphia. PWD led an effort to develop a RCP for this watershed, which was
completed in 2005.

A range of public education and outreach activities and events have resulted from the
watershed planning approach in the Pennypack Watershed. Please refer to the following
list for a description of the watershed-related events and activities that took place over
the past year.

Pennypack Watershed Partnership meetings:
e December 17, 2009 (to address Act 167 plan development including BMP
inventory)
e June 15, 2010 (focused on key BMP and stream restoration projects and link to
Act 167 project inventory).

Pennypack Greenway Partnership Meetings held on a monthly basis at Pennypack
Ecological Restoration Trust and other Pennypack Watershed locations. Collaboration
with Pennypack Watershed Partnership that addresses greenway, trails, stormwater,
and other environmental issues (meetings held on

July 9, 2009, September 23, 2009, Oct 28, 2009, January 7, 2010, March 18, 2010, April 28,
2010, and June 15, 2010).
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Pennypack Partnership Public Education and Outreach Committee (PEO) meeting on
September 30, 2009 held with Poquessing Watershed Partnership to identify education
events. PEO activities included:
e March 24, 2010 Hatboro-Horsham Green Futures Fair for high school students.
e May 1, 2010 Blair Mill Elementary School Watershed Day event (stream buffer
and wetland plantings, and initiation of meadow demonstration project).

Poquessing Creek Watershed Partnership

The final Poquessing Creek Watershed River Conservation Plan (RCP) was completed in
July, 2007. The final RCP report was submitted to the Department of Conservation and
Natural Resources in the winter of 2007 and is on the Pennsylvania Rivers Registry.

Prior to the completion of the report, a photo contest was held in the summer of 2006 to
build awareness of the beauty of the Poquessing Watershed. The winning photographs
from the contest were subsequently placed in the 2008 Poquessing RCP Calendar, which
was developed by the RCP Team in the fall of 2007 as an additional outreach tool. The
calendar includes the recommendations that resulted from the RCP, along with the
Executive Summary of the Plan. It was distributed widely, to every RCP participant and
partner in the watershed.

A range of public education and outreach activities and events have resulted from the
watershed planning approach in the Poquessing Watershed. Please refer to the
following list for a description of the watershed-related events and activities that took
place over the past year.

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
115 of 314



Poquessing and Pennypack backyard buffer program workshops, coordinated by
Tony Federicci of URS. This program launched in January 2009 with following 2009-
10 events:

e  Thirty-three landowners signed up to participate in backyard buffer program.
Landowners visited by URS consultants who evaluated backyard buffer
management practices.

e July 22,2009 Living Streamside Workshop held for the two watersheds for
backyard buffer landowners and other interested community members.

Poquessing Watershed Partnership meetings:
e October 7, 2009 meeting focused on meadow creation, stream buffer program,
and preview of Act 167 planning.
e February 5, 2010 meeting to kick-off Act 167 Stormwater Management Plan.

Poquessing Watershed Partnership Public Education and Outreach Committee
meeting on September 30, 2009 held with Pennypack Watershed Partnership to identify
education events.
e Committee formed that organized the Watershed Day Event “Going Back to Our
Roots” at Saint Christopher’s Elementary School and Cranaleith Meditation
Center Group procured TreeVitalize funding and held an April 30, 2010
planting and rain barrel installation event at the two properties.

Delaware Direct Watershed Partnership

The Delaware Direct Watershed Partnership was formed in the fall of 2007 to support
the River Conservation planning process for the Delaware Direct River Conservation
Plan. A myriad of stakeholders are involved- non-profits, state and local government, in
addition to community representatives. Each of the stakeholders represents a current
planning initiative, such as the GreenPlan Philadelphia, the Central Delaware Master
Plan, and the DRBC Water Resources Plan, among others. Through the Partnership, the
representatives come together in a coordinated manner to communicate the best
possible method to achieve protection of the natural resources and their sustainability in
the urbanized Delaware Direct Watershed.

Delaware Direct Watershed Partnership meetings over the past year:
e December 2, 2009 kick-off meeting.
e March 31, 2010 meeting focused on goals/objectives, Green Streets, and
stakeholder updates.
¢ June 9th meeting focused on goal/objectives completion, Pier 53 update, and
Green Street prioritization.

Presentation to Central Delaware Advisory Group (CDAG) on May 13, 2010 to discuss
overlap between CDAG waterfront activities and PWD stormwater management
activities.
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Wissahickon Creek Watershed Partnership

The Wissahickon Watershed Partnership was convened in 2005 for the purposes of
guiding the development of a watershed-wide Integrated Watershed Management Plan.
Over the past 5 years it has been determined that due to the complexity of regulatory
obligations facing this drainage area, PWD would move forward with developing a
watershed plan for the portion of the drainage area within its” jurisdiction while the
upstream portion of the watershed concludes a number of ongoing initiatives. PWD
will continue to convene the Wissahickon Watershed Partnership over the coming years
in hopes that the upstream portion of the watershed will come together to formulate a
complimentary implantation approach in order to realize a watershed-wide restoration
vision.

The Wissahickon Watershed Partnership is convened on a quarterly basis.

Wissahickon Watershed Partners:

Abington Township PA Environmental Council
Ambler Wastewater Treatment Plant Philadelphia University
Clean Water Action Philadelphia Water Department

Fairmount Park Commission
Friends of the Wissahickon

F X Browne, Inc.

Lansdale Borough

Lower Gwynedd Township
McNeil CSP

Merck, Inc.

Montgomery County Conservation
District

Montgomery County Planning
Commission

Morris Arboretum

North Wales Borough

North Wales Water Authority
PA DEP

Schuylkill Center for Environmental
Education

Schuylkill Riverkeeper

Senior Environmental Corps, Center in
the Park

Temple University, Center for
Sustainable Communities

Upper Dublin Township

Upper Gwynedd Township

US Environmental Protection Agency
Whitemarsh Township

Whitpain Township

Wissahickon Restoration Volunteers
Wissahickon Valley Watershed
Association

The Education and Outreach Committee of the Wissahickon Watershed Partnership
continues to meet and develop materials and programs.

Wissahickon Watershed Partnership Public Education and Outreach Committee
meeting on September 22, 2009; focused on identifying educational program ideas.

Follow-up included:

e PWD and Friends of Wissahickon coordinated to develop talking
points/literature for Trail Ambassador program that addresses watershed issues.

Wissahickon Watershed Partnership Meeting, December 8, 2009 Partnership meeting
that focused on stormwater BMP and stream restoration projects across the watershed.
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Environmental Advisory Committee watershed wide collaboration; meetings and
discussions focused on ordinance revisions and stormwater basin retrofits:
e July 15, 2009 and October 27, 2009 partner EAC meetings focused on ordinance
changes for Ambler, Upper Dublin, and Abington.

Wissahickon Roundtable Better Site Design. Follow-up to workshops held during
previous year with municipalities (Whitemarsh, Upper Dublin, Whitpain, and
Springfield), developers, agencies, non-profit organizations, and other stakeholders.
Workshops had focused on updating site development ordinances in ways that protect
environmental resources:
e Roundtable report summarizing ordinance update opportunities and needs
completed June 2010 and distributed to municipalities to follow-up with
ordinance updates.

PWD/Exelon/Schuylkill River Heritage Area Basin Retrofit Program. Stormwater
basin retrofit activities focused on construction-related activities at municipal basins:

¢ Regular communication with Upper Dublin Township regarding Aiden Lair
basin retrofit construction tasks, including supporting planting and maintenance
activities (March 4, 2010 planning meeting and May 21, 2010 planting)

e Regular communications with Whitpain Township and North Wales Borough to
facilitate pre-construction activities (February 5, 2010 planning meeting,
February 18, 2010 planning teleconference, and other telephone and electronic
correspondences with municipalities and North Wales private basin owner).

MS4 Management System pilot launch, working with eight municipalities either
through consulting engineers or directly with municipality. Partnership municipalities
include Upper Dublin and Lower Gwynedd Townships. Project goal is to establish
electronic reporting system for M54 permit reporting and for stormwater best
management practice tracking. FY09-10 work included launch of pilot program to test
commercial system and adapt it for Pennsylvania municipalities:

e October 27, 2009 kick off webinar and stakeholder/municipal meeting.

e December 3, 2009 outreach meeting to PA Department of Environmental

Protection.
e December 10, 2009 webinar and outreach meeting.
e DPilot organized during spring 2010 for early July 2010 kick-off.

Integration with First Suburbs, an organization advocating for more resources for inner
ring suburbs, including stormwater management resources. The group is active in
partnership watersheds:

e Pennsylvania Environmental Council attended First Suburb planning meetings
(February 13, 2010 in Upper Darby and May 26, 2010 in Feasterville), and drafted
stormwater infrastructure platform language that was subsequently adopted by
the First Suburbs group.
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Development of sediment credit system, Development and promotion of a sediment
credit system for Wissahickon municipalities to use as a TMDL compliance strategy.
System includes a sediment TMDL compliance pathway via stormwater volume control,
and includes a volume control project inventory. The following presentations on the
system were held:
e Aug 13, 2009 meeting with Cheltenham, Rudy Kastenhuber and others
e Aug 20, 2009 meeting with Larry Communale and others of Lower Gwynedd
Township.
e Aug 25, 2009 meeting with Susan Patton and others from North Wales
Township.
e Oct 14, 2009 presentation at Villanova Stormwater Symposium.
e Sept 24, 2009 booth at the Montgomery County Association of Township
officials.
e April 14, 2010 presentation to Wissahickon municipalities at Lower Gwynedd
Township building.

Schuylkill Watershed Partnership (Philadelphia-Based Partnership)

Key Person Interviews were conducted to gather information on stakeholder watershed
issues and concerns. The following interviews were conducted:
e Manayunk Development Corp, Schuylkill River Project, East Falls Development
Corporation, March 9, 2010.
e Fairmount Park and Schuylkill River Development Corporation, March 15, 2010.
e Bartram's Garden and Southwest Community Development Corporation, April
1, 2010.
¢ American Cities Foundation and Overbrook Environmental Education center,
May 6, 2010.
e University City District, June 22, 2010.

Assessment of Current Watershed Status; Identification of Problems

PWD implements a detailed monitoring program in each planning shed that includes
chemical, biological and physical assessments to characterize the current state of the
watershed and identify existing problems and their sources.

Data Collection, Organization, and Analysis

Development of the CCR includes the collection and organization of existing data on
surface water hydrology and quality, wastewater collection and treatment, stormwater
control, land use, stream habitat and biological conditions, and historic and cultural
resources in order to gain an understanding of existing data, which will serve as a
historic reference data set for comparison against newly collected information.
Additionally, existing ordinances, regulations, and guidelines pertaining to watershed
management at federal, state, basin commission, county, and municipal levels are
examined for coherence and completeness in facilitating the achievement of watershed
planning goals. Data are collected from various agencies and organizations in a variety
of forms, ranging from reports to databases and Geographic Information System (GIS)
files.
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This data is then supplemented by PWD’s extensive physical, chemical and biological
monitoring program, which is initiated for roughly one year in each watershed. A
compendium document is produced following the analysis of all collected data; this
document titled the Comprehensive Characterization Report (CCR) is shared with
watershed partners for comments and feedback. These CCR documents are available on
the partnership website at http:/ /www.phillywatersheds.org . The CCR assessment
serves to document the watershed baseline prior to implementation of any plan
recommendations, allowing for the measure of progress as implementation takes place
upon completion of the plan. The CCR status of each watershed is:

Table III.C-4 CCR Status of each Watershed

Darby-Cobbs Completed 2004
Tookany/Tacony-Frankford Completed 2005
Wissahickon Completed 2007
Pennypack Completed 2009
Poquessing Completed 2010

Watershed Planning Process

Development of Plan Goals, Objective, Indicators and Options

PWD’s watershed-wide goal setting process begins with the development of a “base set”
of goals for the watershed - incorporating all available goal related statements captured
within existing plans and reports. This base set of goals is then presented to the
stakeholder group for evaluation. A facilitated discussion is held during which the
partners are invited to add to this list of goals and finally to adopt this master list as the
initial goal set for the watershed area.

Often times, this stakeholder insight may reveal “information gaps” not addressed by
problem analysis that requires additional data collection. Ultimately, with stakeholder
collaboration, a final list of goals is established that should reflect the multitude of
stakeholder interests in the watershed.

The following example clarifies the difference between a goal and an objective for the
purposes of the PWD Watershed Planning process:

Goal: These are to be general and not specifically measurable. Goals represent a series
of “wishes” for the watershed. (e.g. Improve water quality)

Objective: Objectives translate the goal statements into measurable parameters. The
objective should lead toward the establishment of a target value and could help to
establish a trend over time. There can be multiple objectives for a single goal. (e.g. Meet
state numeric criteria for bacteria in dry weather.)

Based on the preceding descriptions, each of the stakeholder goals is further evaluated
and translated into objectives so that progress would be measurable as management
options are implemented in the future.
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Management Option: A management option is a technique, measure, or structural
control that addresses one or more objectives (e.g., a stormwater best management
practice (BMP) that is installed, an ordinance that gets passed, or an educational
program that gets implemented).

Each objective is then evaluated for the identification of potential management options
that could be implemented to achieve measurable progress toward the goal. This
evaluative process results in a comprehensive list of potential options that will need to
be individually evaluated for feasibility under the conditions of a given watershed area.

Indicator: Indicators can be used to characterize the current condition of a watershed
area and can be used to measure progress toward achieving goals as management
options are implemented. (e.g. Percentage of samples meeting state criteria for bacteria)

A list of indicator measures is developed to address each of the objectives so that as
management options are implemented, progress can be measured toward attainment of
the watershed goal.

Screening of Management Options

Clear, measurable objectives provide guidance for developing options designed to meet
the watershed goals. Lists of management options are developed to meet each of the
goals and objectives established for the watershed and once evaluated, only those
options deemed feasible and practical are considered in the final list of management
options. Options were developed and evaluated in three steps:

1. Development of a Comprehensive Options List. Virtually all options applicable in the
urban environment are collected. These options are identified from a variety of sources,
including other watershed plans, demonstration programs, regulatory programs,
literature, and professional experience.

2. Initial Screening. Some options can be eliminated as impractical for reasons of cost,
space required, or other considerations. Options that already planned and/or committed
to, are mandated by another program, or are agreed upon as vital are chosen for
inclusion in the final list as not needing further evaluation. The remaining options are
screened for applicability to the watershed as well as for their relative cost and the
degree to which they meet the project objectives. Only the most cost-effective options are
considered further.

3. Detailed Evaluation of Structural Options. Structural best management practices for
stormwater management are subjected to a modeling analysis as necessary to assess
effects on runoff volume, peak stream velocity, and pollutant loads at various levels of
coverage.

Water Quality Goal Setting Update
PWD'’s stakeholder goal setting process is one that has been refined with each watershed
plan undertaken. PWD has an established a guiding set of seven “Umbrella Goals” for
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the IWMP process. These goals were originally established in 2002 by the Darby-Cobbs
Watershed Partnership - then upheld by the Tookany/Tacony-Frankford Partnership in
2003, then adopted by the Pennypack and Poquessing River Conservation Planning
processes in 2006-2008. PWD has determined that these “Umbrella Goals” because of
their broadly worded nature should be utilized to guide the City’s INMP planning
process, objective development and ultimately implementation commitments.

Wissahickon Creek Watershed

As documented in the FY(07 Stormwater Annual Report, PWD initiated a watershed-
wide goal setting process with the Wissahickon Watershed Partnership in winter/spring
2007 which resulted in a list of stakeholder goals, which consisted of 23 stakeholder
goals for the Wissahickon Creek Watershed. These goals have been arranged such that
they fit under the broader headings of the “Umbrella Goals”.

Table III.C-5 Proposed Goals and Objectives for the Philadelphia Portion of the
Wissahickon Creek Integrated Watershed Management Plan

Wissahickon Watershed Measurable Objectives for the City
IWMP “Umbrella” Goal Partnership Goal Subset for of Philadelphia to Guide
City of Philadelphia Implementation Process

Protect drinking water quality

e Continue to meet requirements

of the LT2ESWTR
Protect drinking water taste e Limit geosmin concentrations to
and odor <10ng/L between April and May

bacteria in dry weather.

e  Meet state numeric criteria for

Water Quality and Pollutant *  Meet State Wate.:r Quality
Loads. Improve stream Improve and protect surface Standards fo%‘ dl'SSOIVEd oxygen
quality to reduce the effects water quality . Meet state‘crlterla for pH at all
on public health and aquatic sites and times.
life. ¢ Remove Wissahickon Creek
from the state list of impaired
waters.
e Eliminate cross-connections of
Eliminate untreated sewage sanitary to storm sewers.
discharges to Wissahickon e Eliminate sanitary sewer
Creek discharges to the stream in dry

weather.

e Maintain average annual dry

Improve and maintain
baseflow through increased

Reduce the impact of infiltration t twat
urbanized flow on living ttration o SUpport watet of 59 cfs at the mouth.
quality and aquatic

resources. community health, e Reduce amount of Directly

Instream Flow Conditions. wastewater effluent, at a

(DCIA) by 1%.

weather flow, excluding treated

minimum average annual flow

Connected Impervious Cover
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IWMP “Umbrella” Goal

Wissahickon Watershed
Partnership Goal Subset for
City of Philadelphia

Measurable Objectives for the City
of Philadelphia to Guide
Implementation Process

Streamflow and Living
Resources. Improve stream
habitat and integrity of
aquatic life.

Restore aquatic ecosystem
health

Increase benthic quality index to
80% of reference reaches.
Increase IBI to 40 averaged at all
sampling sites.

Stream Corridors. Protect
and restore stream corridors,
buffers, floodplains, and
natural habitats including
wetlands.

Reduce channel erosion and
sediment loads caused by
runoff

Reduce annual sediment load
from overland flow by 10%.
Reduce annual sediment load
from channel erosion by 75%

Improve aquatic habitat

Restore X miles of stream
channel and habitat such that
habitat scores are X%
comparable to reference
conditions.

Flooding. Identify flood
prone areas and decrease
flooding by similar measures

Reduce the frequency and
severity of damaging (out of
bank) flooding

Reduce [flooding indicator] to
[value at a specific location].
Prioritize most vulnerable areas
and ensure flood mitigation
planning

Quality of Life. Enhance
community environmental
quality of life.

Improve awareness of
watershed issues at a local
level (municipalities and
stakeholders)

Convene a watershed
partnership stakeholder forum
Establish a partnership website
to serve as an information
resource

Make stormwater/watershed
related educational
opportunities available to
every stakeholder in the
watershed

Educate residents about benefits
of rain barrel installation; have
10% of watershed resident install
rain barrels on their homes.
Develop and implement at least
3 stormwater management/
watershed issues related
workshops within each 5 year
implementation planning
timeline

Stewardship,
Communication, and
Coordination. Foster
community stewardship and
improve inter-municipal,
inter-county, state-local, and
stakeholder cooperation and
coordination on a watershed
basis.

Increase preparedness for
natural hazards, spills,
discharges and terrorism

Obtain agreements from the 5
WWTPs and industrial users
sign up as users or the Early
Warning System emergency
reporting phone number
Increase the amount of
continuous water quality data
collected from the Wissahickon
Creek (Reactivation of Ft.
Washington USGS gauge station)
Utilize fish biomonitoring station
to assess water quality
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IWMP “Umbrella” Goal Partnership Goal Subset for of Philadelphia to Guide
City of Philadelphia Implementation Process

Wissahickon Watershed Measurable Objectives for the City

Increase communications
within the watershed

the public

e Create a Wissahickon Creek
“event notification system” for

PWD has been working on developing an implementation commitment to address the
City’s sediment load reductions as prescribed by the Wissahickon TMDL for Siltation in
the shorter term, but will be developing a longer-term watershed-wide approach for
addressing these goals by completing a Wissahickon IWMP along-side the Act 167
Stormwater Management Plan - scheduled to be initiated in fall 2010.

Pennypack Creek Watershed

In the spring of 2008, PWD initiated a watershed-wide stakeholder goal setting process
for the Pennypack Creek Watershed as a part of the IWMP development process. The
purpose was to derive a comprehensive watershed-wide “wish list” of goals for the
watershed. These goals are not intended to be specifically measurable at this time.
Upon completion of the watershed-wide goal setting process, the planning team will
evaluate and translate each of them into measurable “objectives” so that progress would
be assessable as management options are implemented in the future. Utilizing the input
from the Pennypack Watershed Partnership, this goal setting process was designed to be
inclusive of a multitude of stakeholder perspectives.

PWD staff prepared for the goal setting process by reviewing existing watershed plans
and reports. Since the Pennypack Creek River Conservation Plan was recently
completed (2005) and that planning initiative included a stakeholder goal setting
process, the RCP goals were deemed an appropriate starting point from which
stakeholders could begin evaluating for completeness. These goals along with others
culled from additional existing sources such as the Pennypack Greenway Partnership’s
Strategic Planning process and the Pennypack stakeholder “Key Person Interviews”
were synthesized into a list of broad goals and measurable objectives and shared with
the watershed stakeholders for evaluation.

A diversely representative group consisting of roughly 27 stakeholders actively
participated in the goal setting process. Of these, 7 participants represented
municipalities within the drainage area, 2 represented nonprofit organizations, 2
represented the PADEP, 5 represented Bucks and Montgomery County agencies, 1
attended on behalf of a Pennsylvania State legislator’s office, 1 represented a golf course,
2 represented local parks and 5 represented City of Philadelphia agencies. This
stakeholder assemblage is currently evaluating a final “wish list” consisting of 8 broad
goals for the Pennypack Creek Watershed.
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Table II1.C-6 Draft Pennypack Watershed Stakeholders Goals and Objectives

Habitat and Ecological Protection/Restoration
e Improve Stream Habitat and Restore Aquatic Communities
e Restore Ecological Integrity
e Protection and enhancement of high quality sites

Stormwater Management
e Improve In-stream Flow Conditions
e Stormwater management planning

Improvement of Water Quality
e Improve Water Quality and Reduce Pollutant Loads

Erosion Reduction
e Improve and Protect Stream Corridors

Flooding
e Mitigate Flooding

Open Space Preservation, Recreation and Cultural Opportunities
e Enhance and Improve Recreational Opportunities
e Permanently preserve land to ensure a protected greenway
e DPreserve cultural and historic resources
e  Build a Trial
e Enhancement of tributary streams and mainstem of Pennypack Creek

Quality of Life
¢ Enhance Quality of life for Watershed Residents

Stakeholders Involvement
e Improve Stewardship, Communication and Coordination among Watershed
Stakeholders and Residents
e Increase understanding of, affinity for and commitment to natural systems

In the fall of 2008 the Pennypack Watershed Partnership were reconvened to approve
this list of proposed goals and adopt them as representative of stakeholder goals for the
watershed. These goals will be reevaluated in the winter of 2010 upon review of the
PCWCCR by the watershed stakeholders. At that time goals will be prioritized and
measurable objectives can be defined for each approved goal.

Poquessing Creek Watershed

The Poquessing Creek Watershed Partnership was re-convened by PWD on June 9th,
2009. At this meeting the Integrated Watershed Management Process was introduced to
the stakeholders. The Partnership will be convened on the winter of 2011 in order to
develop a preliminary set of stakeholder goals to guide the planning process.

Implementation Planning - Development of Target Approach for Meeting
Goals and Objectives

Through PWD’s experience in working with stakeholder groups in goal prioritization
and option evaluation, they have learned that stakeholder priorities can at times differ
from those identified by the data driven problem identification process. PWD has

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
125 of 314




developed an approach that is able to address what often emerges as a set of high
priority stakeholder concerns while simultaneously addressing the scientifically defined
priorities. By defining three distinct “targets” to meet the overall plan objectives,
priorities identified by stakeholders could be addressed simultaneously with those
identified through scientific data. Two of the targets were defined so that they could be
fully met through implementation of a limited set of options, while the third target
would best be addressed though an adaptive management approach. In addition to the
three Targets - a fourth category has been developed to capture the more programmatic
implementation options related to planning, outreach, reporting, and continuation of the
Watershed Partnership.

Targets are defined here as groups of objectives that each focus on a different problem
related to the urban stream system. They can be thought of as different parts of the
overall goal of fishable and swimmable waters through improved water quality, more
natural flow patterns, and restored aquatic and riparian habitat. By defining these
targets, and designing alternatives and an implementation plan to address the targets
simultaneously, the plan will have a greater likelihood of success. It also will result in
realizing some of the objectives within a relatively short time frame, providing positive
incentive to the communities and agencies involved in the restoration, and more
immediate benefits to the people living in the watershed.

PWD’s IWMP planning targets are defined below:

Program Support (Planning, Outreach & Reporting)

A number of implementation options deemed appropriate for a given watershed are
“programmatic” in nature. While these options may support achievement of Targets A,
B, and/or C, implementation of these options alone would not result in achievement of a
particular Target. These “Program Support” associated options include items such as
monitoring, reporting, feasibility studies, outreach/education, and continuation of the
Watershed Partnership.

Target A: Dry Weather Water Quality and Aesthetics

Streams should be aesthetically appealing (look and smell good), be accessible to the
public, and be an amenity to the community. Target A was defined with a focus on trash
removal and litter prevention, and the elimination of sources of sewage discharge
during dry weather. Access and interaction with the stream during dry weather has the
highest priority, because dry weather flows occur about 60-65% of the time during the
course of a year. These are also the times when the public is most likely to be near or in
contact with the stream.

Target B: Healthy Living Resources

Improvements to the number, health, and diversity of the benthic macroinvertebrate and
fish species needs to focus on habitat improvement and the creation of refuges for
organisms to avoid high velocities during storms. Fluvial geomorphological studies,
wetland and streambank restoration/creation projects, and stream modeling should be

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
126 of 314



combined with continued biological monitoring to ensure that correct procedures are
implemented to increase habitat heterogeneity within the aquatic ecosystem.

Improving the ability of an urban stream to support viable habitat and fish populations
focuses primarily on the elimination or remediation of the more obvious impacts of
urbanization on the stream. These include loss of riparian habitat, eroding and undercut
banks, scoured streambed or excessive silt deposits, channelized and armored stream
sections, trash buildup, and invasive species. Thus, the primary tool to accomplish
Target B is stream restoration.

Target C: Wet Weather Water Quality and Quantity

The third target is to restore water quality to meet fishable and swimmable criteria
during wet weather. Improving water quality and flow conditions during and after
storms is the most difficult target to meet in the urban environment. During wet
weather, extreme increases in streamflow are common, accompanied by short-term
changes in water quality. Target C must be approached somewhat differently from
Targets A and B. Full achievement of this target means meeting all water quality
standards during wet weather, as well as elimination of flood related issues. Meeting
these goals will be difficult. It will be expensive and will require a long-term effort. A
rational approach to achieve this target includes stepped implementation with interim
goals for reducing wet weather pollutant loads and stormwater flows, along with
monitoring for the efficacy of control measures.

PWD has committed to developing and executing four sequential 5-year
Implementation Plans for the City of Philadelphia portion of the drainage area within
each planning shed. Thus far Implementation Plans have been developed for the Cobbs
and Tookany/Tacony-Frankford Watersheds (available at www.phillywatersheds.org);
the plans have matching implementation timelines, running from 2006 through 2011,
and an implementation plan for the Wissahickon Creek Watershed is in development.
Adaptive management will be utilized as necessary at each 5-year planning interval to
ensure that progress is being achieved.
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Table III.C-7 - Plannin

g being completed in each watershed

Watershed Emmams.mn% “MMMMMMMMW River Conservation Plan Watershed Management maﬁ_mﬂmsawﬁos
Reconnaissance Plan Commitment Status
Program
Implementation plan to .
Delaware River Monitoring Only Initiated in 2008 be developed following M%H_mw M%H,\Hm_o_,uma m
(tidal, non-tidal) completion of RCP
Darby RCP completed in Wwﬁ m_.mv\HMMwSSo: Plan
2003 2003 2005 by Darby Creek Completed 2004 P
Valley Association developed and
Cobbs-Darby Creeks committed to; 2006-2011
1st 5-year
Tacony-Frankford | 2000/2001 2004 Completed in 2004 Completed 2005 wwwwwwwmﬁwwmz Plan
Creeks committed to; 2006-2011
Initiated in winter 2008,
2002 2007-2008 Completed in 2005 to be completed by To be developed 2012
Pennypack Creek 2011/2012
Completed in 2001 by the [ Implementation Plan to
Academy of Natural be developed for the City To be developed
Monitoring Only Sciences, Natural Lands | of Philadelphia portion of 2011/2012 P
Schuylkill River Trust, and the the drainage area in
(tidal, non-tidal) Conservation Fund 2011/2012
To be initiated in spring
2001 2008-2009 Completed in 2007 2009, scheduled for To be developed 2012
Poquessing Creek completion in 2012
Wissahickon TMDL
Initiated in 2005, implementation
2001 2005-2006 Completed in 2000 by wbmﬁwﬂma completion developed in 2011/2012;
FPC along-side Act 167 plan - TWMP impl tati
2012/2013. plementation
plan to be completed in
Wissahickon Creek 2013
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II1.C.1.1 Ordinance and Regulations Modifications - Continue to
review and revise stormwater management regulations for
development and redevelopment

PWD’s Stormwater Management Regulations, effective January 1, 2006, provided the
PWD with an opportunity to ensure development/redevelopment that protects our
water resources, reduces neighborhood flooding, and improves the quality of life in our
communities. The Stormwater Management Regulation is triggered by projects which
involve earth disturbance 15,000 square feet or greater, infill projects which involve earth
disturbance between 5,000 and 15,000 square feet, or projects which involve earth
disturbance over 1 acre and require a PA DEP NPDES permit. PWD is considering
additional ways to improve and strengthen its stormwater programs during the LTCPU
process by looking at reducing the minimum area to trigger the stormwater regulations
to 5000 ft2. Additional incentives are being considered to further stimulate innovative
stormwater designs, including:

* Fee in lieu: allowing stormwater controls to be transferred to another location if
efficiency is improved

* Green permit expediting: green designs are fast tracked through the permit review
process

* Evaluate the potential for linking green stormwater infrastructure to other incentives
related to zoning, such as density/setback incentive bonuses for increased stormwater
control beyond the minimum requirements.

The full stormwater regulations for the City of Philadelphia can be found at
http:/ /www.phillyriverinfo.org/Programs/SubprogramMain.aspx?ld=Regulations

Please refer to the Stormwater Management Report SECTION F.5.B “POST-
CONSTRUCTION STORMWATER MANAGEMENT IN NEW DEVELOPMENT
AND REDEVELOPMENT” on page 279 for more information on the Stormwater
Management Regulations.

II1.C.1.2 Conduct workshops on LID

The Plan Review team holds weekly Plan Review walk-in hours each week on Tuesdays
from 1lam - 1pm. The development community is invited to discuss general and
technical details about their projects. Guidance is given by PWD staff on stormwater
management implementation.
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II1.C.1.3 Implementation of Stormwater BMPs and LID - Continue to
implement best management and LID demonstration

Parcel-based Stormwater Billing

For many years, the Water Department has recovered the costs for the operation and
maintenance of its stormwater system components (pipes, storm drains, pump stations,
treatment facilities, and billing) through a service charge related to our customers” water
meter size. This method was considered a reasonable means to approximate the relative
contribution of a property to stormwater runoff volumes since properties with larger
water meters are usually larger parcels of impervious land. In 1994, the Water
Department convened a diverse group of stakeholders, the Stormwater Charge Citizens
Advisory Council (CAC), to make recommendations for improving the stormwater
charge methodology.

The CAC recommended that the City use a formula based billing approach to more
accurately calculate the relative volume of stormwater generated from a property. The
CAC recommended that 80 percent of the stormwater costs be recovered based on a
property’s impervious area and 20 percent of the stormwater costs be based on the
property’s gross area. The CAC recognized that providing a detailed analysis of each of
the City’s 450,000 residential properties would be expensive and not provide a significant
improvement in the fairness of the residential property based charge. They
recommended that the City’s residential properties be treated as a single parcel with total
gross area and imperviousness area factors with the total cost divided among all
residences. This recommendation was implemented in the FY 2002 tariff and resulted in
a decrease in stormwater costs to residences and other smaller meter customers.

At the time when the FY 2002 rates were being developed, the City did not have accurate
or adequate parcel information to transition from a meter based charge to a property
based stormwater charge among its non-residential customers. Accordingly, the meter
based charge was maintained to distribute the stormwater-related costs among non-
residential customers. In early 2006, the Water Department began the process of
validating the City’s parcel data information with the Bureau of Revisions and Taxes
(BRT) database and orthographic (impervious) information. The impervious area
information was procured from the contracted flyover of the City in 2004. Water
Department staff has analyzed the approximately 85,000 non-residential parcels to
determine, on an individual customer basis, the stormwater runoff contribution of each
large customer parcel. The new stormwater charge will be calculated using the following
formula:

Stormwater Charge = ((Total Parcel Area / 500) * Gross Area Rate) + (Parcel Impervious
Area / 500) * Impervious Area Rate)

The Water Department will transition to stormwater charges among its large meter, non-
residential customer base over a four year period beginning in FY 2011. Accordingly, the
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first bills based on this new methodology went out July 1st, 2010. Below is a chart
describing the phase-in:

Table II1.C.1-1 Phase-in to the New Billing System

Parcel Area

Meter Size Based Based Total
Stormwater Stormwater Monthly

Charge Charge SWMS

Duration (Old Method) (New Method) Charge
July 1, 2010 through June 30, 2011 75% 25% 100%
July 1, 2011 through June 30, 2012 50% 50% 100%
July 1, 2012 through June 30, 2013 25% 75% 100%
July 1, 2013 through June 30, 2014 0% 100% 100%

This transition will result in more equitable stormwater charges that closely match the
cost of managing stormwater runoff from each property. For those customers that will
see noticeable increases in their stormwater fees, the department will assist in identifying
opportunities on their property to decrease the amount of their impervious area and thus
decrease their stormwater fees.

The Water Department is going to charge a stormwater fee to properties that do not
presently have a water/sewer account. These parcels generate stormwater runoff that is
managed by the City and therefore should be reasonably charged for such service.
Current non-customers include parking lots, utility right-of-ways, and vacant lands.
Large meter customers have recognized this discrepancy and demanded these currently
unbilled parcels share the cost burden of stormwater management. = The Water
Department is applying the same formula to these properties as is being applied to all
other non-residential customers.

The CAC also encouraged the City to provide a means for customers to ease the burden
of property based stormwater charges. Customers who have the ability to decrease the
amount of directly connected impervious area (hard surfaces that direct runoff to the
City’s sewer system) on their property may do so using any number of stormwater
management practices (rain gardens, infiltration islands, porous asphalt and sidewalks,
vegetated swales, green roofs). Once a property has been retrofit with any of these
features, the Water Department will re-evaluate the property’s stormwater fee based on
the remaining unmanaged impervious area and the total area of the property.

In addition to the data processing and maintenance necessary to ensure the successful
implementation of this project, PWD has ensured public outreach to potentially affected
customers be made a priority. During the lead-up to the launch of this project in July
2011, PWD held numerous public meetings and reached out to individual customers who
will see a significant increase in the stormwater portion of their bills. PWD also retained a
consultant design firm to offer a free site inspection and conceptual stormwater
management design that, if implemented, will reduce their stormwater charge.
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If a property owner feels their stormwater bill is being improperly calculated, they can
submit an appeal through the PWD Stormwater Appeals program. This program allows
property owners to submit corrections to the PWD maintained gross and impervious
area, the BRT maintained property ownership information, and the PWD maintained
water account data. If a correction is order, once it is made, the stormwater bill for the
property is recalculated.

BMP and LID projects

A comprehensive list of BMP projects are presented in TABLES: III.C.1-2 and III.C.1-3
below. The tables include projects in both MS4 as well as combined sewersheds since the
projects, regardless of location within the City, present an opportunity to assess
implemented technologies. The assessments can then be used to select appropriate
practices for improving water quality and quantity. Additional information regarding
each project can be found in APPENDIX D - BMP PROJECTS. Completed projects are
presented in TABLE: III.C.1-2 and potential projects are listed by name, watershed, and
project stage in TABLE: III.C.1-3. The five project stages presented in TABLE: III.C.1-3
are: construction complete, design complete, in construction, in design, and ongoing.

Construction Complete: The project has been fully constructed

Design Complete: The project has been fully designed and is ready for contractor bids
In Construction: The project is currently under construction in FY 2009

In Design: The project is currently being designed by PWD staff and partners in FY 2009
Ongoing: The project is still undergoing multiple stages of design or construction

In addition, a map of BMP locations are shown in FIGURE: III.C.1-1 with current
statuses.

Since the FY 2009 Stormwater Annual Report, great progress has been made in the
construction, design, and initiation of new wet weather BMPs. Since FY 2009, 10 new
projects have been added to the ‘in design’ stage, 1 new project has been added to the
‘design complete’ stage, and 2 new projects have been added to the ‘in construction’
stage. In addition to new projects, of those presented in FY 2009, 2 projects have moved
from “design complete’ to ‘construction complete’ stage, 4 projects have moved from “in
design’ to “design complete” stages, 1 project has moved from ‘in design’ to “in
construction / design complete” stages, 4 projects have moved from “design complete” to
‘in construction’ stages, 1 project has moved from “in design” to the “ongoing” stage to
better reflect the project status, 1 project has moved from the “ongoing” stage to “design
complete,” and 1 project was removed from the “ongoing” list as it has been broken into
specific projects in the “in design” and “design complete” stages. 1 project presented in
FY 2009 was removed from the ‘in design’ list as the project was taken on by a partner
agency.
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Please refer to APPENDIX D - BMP PROJECTS for fact sheets describing all of the

projects below.

Table II1.C.1-2 PWD Completed Stormwater BMP Projects

Project Name Watershed Shed Type
47th & Grays Ferry Rain Garden Schuylkill Combined
Allens Lane Art Center Porous Basketball Court Wissahickon Separate
BLS Meadow Tacony-Frankford | Combined
Clark Park Infiltration Project Schuylkill Combined
Cliveden Park Stormwater Project Tacony-Frankford | Combined
Columbus Square Streetscape Delaware Combined
Courtesy Stables Runoff Treatment Project Wissahickon Separate
East Falls Parking Lot Bio-retention Schuylkill Separate
Fox Chase Farms Riparian Buffer Project Wissahickon Separate
Greenfield Elementary School Schuylkill Combined
Herron Playground Porous Basketball Court Delaware Combined
Jefferson Square Raingarden Delaware Combined
Liberty Lands Stormwater Project Delaware Combined
Marshall Road Stream Restoration Cobbs Combined
Mill Creek Playground Porous Basketball Court Schuylkill Combined
Mill Creek Farm Schuylkill Combined
Monastery Stables Stormwater Diversion & Detention Project | Wissahickon Separate
N. 50th St. Retrofit (Tree Planting, Garden, & Rain Barrels) Schuylkill Combined
Overbrook Environmental Education Center Schuylkill Combined
Penn Alexander School (Porous Paving & Raingarden) Schuylkill Combined
Pennypack Park Wetland & Pervious Parking Lot Pennypack Separate
Saylor Grove Stormwater Treatment Wetland Wissahickon Separate
School of the Future (Green Roof & Cistern) Schuylkill Combined
Springside School Stormwater Improvements Wissahickon Separate
Waterview Recreation Center Streetscape Tacony-Frankford | Combined
W.B. Saul High School Wissahickon Separate
West Mill Creek Infiltration Tree Trench Schuylkill Combined
Wissahickon Charter School Rain Garden Schuylkill Separate
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Table I11.C.1-3 Current PWD Stormwater BMP Projects

Project Name Project Stage Watershed | Shed Type
16th St from Snyder Ave to Jackson St Green Streets In construction Schuylkill Combined
Bells Mill Stream Restoration In construction Wissahickon | Separate
BLS Streetscape - stormwater planters & tree trenches | In construction TTF Combined
Hartranft School Green Streets In construction Delaware Combined
Lancaster Ave. Streetscape (59th -63rd) In construction Schuylkill Combined
Queen Lane Streetscape In Construction Schuylkill Separate
Schissler Recreation Center - Big Green Block In Construction / | Delaware Combined
Design Complete
Baxter Visitor’s Parking Lot Design complete | Delaware Separate
Belfield Ave from Chew Ave to Walnut Ln Green Design complete | TTF Combined
Streets
Ben Franklin Blvd Streetscaping Design complete | Schuylkill Combined
Blue Bell Tavern Park Stormwater Improvements Design complete | Cobbs Combined
Cathedral Run Watershed Restoration Design complete | Wissahickon | Separate
Delaware Ave Extension Bioretention Swales Design complete | Delaware Separate
Madison Memorial Park Design complete | Delaware Combined
Passyunk Ave. Stormwater Improvements Design complete | Schuylkill Combined
Tacony Creek Whitaker Ave. Stream Restoration Design complete | TTF Combined
Wise’s Mill Watershed Restoration Design complete | Wissahickon | Separate
12th St from Dickinson St to Tasker St Green Streets In design Delaware Combined
39th and Olive Recreation Center Improvements In design Schuylkill Combined
3rd and Fairmount Ave Intersection Green Streets In design Delaware Combined
Anna B. Day School Green Streets In design TTF Combined
Barry Playground Stormwater Improvements In design Schuylkill Combined
Belmont WTP Streetscapes In design Schuylkill Separate
Bodine High School Green Streets In design Delaware Combined
Cherry Street Connector In design Schuylkill Combined
Chew Playground Green Streets In design Schuylkill Combined
Clark Park Permeable Sidewalk and Infiltration Trench | In design Schuylkill Combined
Clemente Park Infiltration Tree Trenches In design Schuylkill Combined
Columbus Square Raingarden In design Delaware Combined
Darby Cobbs Stream Restoration In design Cobbs Separate
Dickinson Square Streetscaping In design Delaware Combined
Epiphany of Our Lord School Green Streets In design Delaware Combined
Francis Scott Key School Green Streets In design Delaware Combined
Germantown Avenue Streetscaping In design Delaware Combined
John F. Kennedy Blvd from 30th St to 32nd St Green In design Schuylkill Combined
Streets
Mander Recreation Center In design Schuylkill Combined
Redd Rambler Run Stream Restoration In design Pennypack Separate
Thompson and Columbia Bumpouts In design Delaware Combined
Wakisha Charter School and Dendy Recreation Center | In design Delaware Combined
Green Streets
Welsh School Green Streets In design Delaware Combined
Spring Garden Greenway Ongoing Delaware Combined
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Figure: II1.C.1-1 BMP Locations & Project Stage
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PWD'’s Land-based Program

The PWD’s Land-based Program is part of a major city initiative to transform
Philadelphia into one of the most sustainable cities in the country. The Land-based
Program can be thought of as a series of individual programs, each targeting a different
source of stormwater runoff. There are 10 key programs and associated subprograms
that will be utilized to help PWD and the City of Philadelphia manage the existing
impervious area.

With the development of the LTCPU, PWD will be detailing the Land-based Program
and the tools that are needed to implement each program. The 10 major programs of the
land-based Program are: Green Streets, Green Alleys and Driveways, Green Schools,
Public Facilities, Green Parking, Public/Open Spaces, Green Homes, Green Industry,
Green Businesses and Commerce, and Green Institutions.

II1.C.1.4 Catch Basin Control Program - Continue to maintain the
trapped inlets

Please refer to CSO SECTION ILF.1 “CONTROL THE DISCHARGE OF SOLIDS
AND FLOATABLES BY CLEANING INLETS AND CATCH BASINS” on page 35.

III.C.1.5 Impervious Cover Disconnection - Evaluate the feasibility of
separating the stormwater runoff from large impervious
land tracts for management and direct discharge

PWD is working to separate the stormwater runoff from large impervious land using
many different approaches such as a new parcel-based stormwater billing system, plan
review for development and re-development incentives, and working with PennDOT on
the 195 improvements.

Parcel-based Stormwater Billing

Please refer to SECTION IIL.C.1.3 “IMPLEMENTATION OF STOMWATER BMPS
AND LID - CONTINUE TO IMPLEMENT BEST MANAGEMENT AND LID
DEMONSTRATION” on page 130 for information on Parcel-based Stormwater Billing.

195 Redevelopment

PWD anticipates the disconnection of a significant portion of the Delaware Waterfront
as a result of a unique series of events and coordinated planning efforts that have
provided the opportunity to add new storm sewer system to drain stormwater on
Interstate 95 (I-95) and the waterfront area east to the Delaware River. This will result in
the removal of up to 2% of the combined sewer service area of the City of Philadelphia.

PennDOT is re-constructing the I-95 corridor within the City of Philadelphia to improve
traffic flow, reduce dropped lanes on the interstate and re-design interchanges to
alleviate traffic on the local roads. In order to meet Philadelphia’s stormwater
regulations (enacted January 1, 2006), PennDOT will pipe stormwater generated from
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the highway directly to the Delaware River. Since their stormwater drainage system is
designed to prevent flooding on the elevated highway, the stormwater pipes will be
large in diameter. PennDOT has agreed to work with PWD to over-size the stormwater
pipes to the river. The increased capacity in these stormwater conveyance pipes will
accommodate stormwater runoff from all future riverfront development between the
interstate and the River, disconnecting the area from Philadelphia’s combined sewer
system.

All development or redevelopment projects regulated by the 2006 stormwater
regulations are required to build two lateral pipes to the curb line, one for sanitary
wastewater and a second for stormwater, regardless if the project is located in a separate
or combined sewer area. Therefore if the waterfront development projects occur even
before the new separate stormwater pipes are constructed, disconnection of the
waterfront area will be mandated.

The schedule of disconnection from the CSO system will depend on PennDOT’s
construction project and outside forces affecting waterfront development, requiring
continuous PWD coordination. PennDOT has proposed a general schedule of design
and construction of six sections, from Race Street north to Academy Boulevard; and has
hired engineering firms to manage the design of each section. TABLE III.C.1-4 AND
FIGURE III.C.1-2 illustrates the proposed schedule for the planned and designed
segment of construction. PennDOT is starting on the re-design and construction of the
Cottman-Princeton Interchange (CPR) and the Girard Interchange (GIR), and will follow
with the interchange and highway areas in between. The segments south of Vine Street
will be bid, designed and constructed throughout the later years of the LTCPU
implementation period.
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Table I11.C.1-4 Proposed Schedule for I-95 Expansion

Design
Section Phase Concept Technical Review
Cottman to RS1-
Academy RS3 N/A N/A Approved
Girard
Avenue Approved
Interchange GRO N/A N/A
Girard
Avenue Rejected Waiting for
Interchange GR1 Approved | 4/6/2010 submittal
Cottman
Princeton
Interchange CP1 N/A N/A Approved
Cottman
Princeton Combined
Interchange CPU N/A N/A with CP2
Cottman Received
Princeton 2/4/10 Waiting for
Interchange CP2 Approved | Approved | submittal

I-95 Expansion Phases — Currently Proposed Schedule

Section AFC
Ann 5t. to Wheatsheaf Lane

[0 Cansiruction & Final Csign in Progress (&
[ =mnnes (mot yet susmined 2o FWs)

[0 actretyoeing cesizned

Figure III.C.1.-2 Proposed Schedule for I-95 Expansion Phases

Section BRI
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This project all serves an example of how major capital investments from government
agencies can leverage private investment in Philadelphia as a result of the Green City,
Clean Waters Program.

Plan Review

Under Philadelphia’s new stormwater management regulations, development and
redevelopment is helping to significantly reduce the amount of directly-connected
impervious cover.

Please refer to the Stormwater portion of the Annual Report SECTION F.5 “POST-
CONSTRUCTION STORMWATER MANAGEMENT IN NEW DEVELOPMENT
AND REDEVELOPMENT” for more information on PWD’s Plan Review work on page
279.

III.C.1.6 Reforestation - Work to implement reforestation
demonstration projects to provide additional tree canopy

BMP Projects

The OOW is actively involved in numerous projects throughout the city that are
increasing the urban tree canopy. These projects include planting street trees, installing
stormwater management tree trenches, constructing vegetated bioswales, and other
plantings. Current projects that are completed or in progress include Baltimore Avenue,
Union Hill, Rittenhouse Square, Waterview Recreation Center, West Mill Creek, 47t and
Gray’s Ferry, and Columbus Square. Many similar projects are currently in the planning
stage including Blue Bell Triangle, Liberty Lands, Passyunk and 28t, 61st, and 63,
Queen Lane, and Belmont treatment plant.

Please refer to SECTION III.C.1.3 - IMPLEMENTATION OF STORMWATER BMPS
AND LID on page 132 for information on BMP projects.

Tree Planting

PWD has also been increasing the amount of green infrastructure installations in the
City. Green infrastructure diverts stormwater runoff into a vegetated system where it
either infiltrates into ground or is stored and slowly released back into the sewer system.
Green infrastructure projects have both stormwater management benefits, as well as
community greening benefits. In FY 2010, PWD worked with Greenfield Elementary
School on the installation of a rain garden in their playground that included 17 new
trees. In addition to this, 12 trees were planted in single-unit stormwater tree pits near
Konrad Square and 4 stormwater planters were constructed on a block of Columbus
Square Park. PWD also designed stormwater tree trenches for 6 locations, 7 stormwater
planters, and 6 vegetated bumpouts. Construction of these projects will be completed in
FY 2011. These projects will result in the planting of 50 new trees.

Upcoming stream restoration and wetland creation projects will also results in
substantial tree and shrub planting in and around stream corridors throughout the City
of Philadelphia. The Whitaker Avenue Stream Restoration project, to be constructed in
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FY 2011, will include planting of 752 trees and 2,256 shrubs. The Wises Mill Wetland
Creation and Stream Restoration project, to be constructed in FY 2011, will result in the
planting of 104 trees and 223 shrubs. The Cathedral Run Stormwater Treatment, to be
constructed in FY 2011, will include 42 trees and 11 shrubs. Finally, the Bells Mill
Stream Restoration, to be constructed in FY 2011-12, will result in the planting of 2,158
trees and 8,118 shrubs.

PWD also provides support for tree plantings, such as supplying University City Green
and others with 100 shovels for volunteer plantings. PWD also encourages tree planting
on private development by giving credits toward their stormwater management
requirements.

The current city administration has adopted a goal of increasing urban tree canopy to
30% which is equal to planting an additional 300,000 trees city wide. This is a goal the
PWD supports and will facilitate as possible.

Tree Vitalize

PWD is an active partner and supporter of the Tree Vitalize program. Tree Vitalize was
developed by the Pennsylvania Department of Conservation and Natural Resources to
increase the tree canopy in the five county Philadelphia area. Tree Vitalize partners with
numerous community groups throughout this area in order to work toward planting
trees in neighborhoods lacking sufficient tree canopy.

III.C.2 WATER: Ecosystem Restoration and Aesthetics

II1.C.2.1 Waterways Restoration Team - Continue the assignment of a
dedicated clean-up team to remove cars, shopping carts, and
other debris, from CSO receiving waters

Please refer to Section ILF.2 “CONTINUE TO FUND AND OPERATE THE
WATERWAYS RESTORATION TEAM (WRT)” on PAGE 36 for information
pertaining to the Waterways Restoration Team.

III.C.2.2 Waterways Restoration Team - Evaluate the capabilities of
this crew in performing minor stream bank and bed repair
around outfall pipes and to remove debris at these outfalls

Please refer to Section ILF.2 “CONTINUE TO FUND AND OPERATE THE
WATERWAYS RESTORATION TEAM (WRT)” on page 36 for information pertaining
to the Waterways Restoration Team.
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II1.C.2.3 Stream Habitat Restoration - Propose and implement
demonstration projects to address habitat degradation by
engineering the stream channels to modern day flows and
directly reconstructing the aquatic habitat

PWD is currently employing natural stream channel design (NSCD) and associated
stormwater management BMPs as a means to improve the health of aquatic
communities in receiving waters with degraded flow and habitat alterations due to
stormwater runoff. NSCD aims to restore receiving waters in several ways, including
the reconstruction of stream geometry to accommodate present day flows, reestablishing
stream access to the flood plain, installing in-stream energy dissipating devices, and
creating low velocity nulls by using vernal pools to achieve flood attenuation and
treatment. The exploration of the NSCD technique is required in Section 2, Step 3b of
the City of Philadelphia MS4 NPDES permit. The permit requires the City to employ
and evaluate NSCD as a viable rehabilitation option for channelized, eroded, scoured,
silted, and inhospitable streams within Philadelphia County. These techniques are
being deployed by PWD to work toward improving the healthy living resources of
Philadelphia, including the number, health, and diversity of benthic invertebrates and
fish species in watersheds impacted by stormwater. In addition to meeting permit
requirements, the Marshall Road, Wise’s Mill, Whitaker Avenue, Redd Rambler, and
Cathedral Run stream restoration projects carried out by PWD will hopefully
demonstrate to neighboring communities the environmental benefits of NSCD.

Cobbs Creek Stream Restoration

In 2008, PWD contracted with the joint venture team of Biohabitats and O’Brien & Gere
to guide the long-term vision of aquatic ecological restoration work planned in the
Cobbs Creek Watershed. Over the next 20 years, PWD intends to implement natural
stream channel and wetland design work along the main stem of the Cobbs Creek
within the City of Philadelphia. Anticipated benefits of this riparian corridor restoration
are reduced stream bank erosion, decreased channel deposition and scour, and
restoration of the natural functions of aquatic habitat and ecosystems.

The joint venture team has been contracted to implement the assessment and project
feasibility phase of the plan. During FY 2010, PWD completed the Cobbs Creek Stream
Restoration Feasibility Study. The project area for this Study includes the stream corridor
and floodplain from City Line Avenue to Woodland Avenue, representing more than
seven miles of stream. The final report documents impairments throughout the project
area and provides conceptual recommendations. Throughout FY 2010, PWD has been
conducting outreach with applicable stakeholders along the entire corridor and has been
working to prioritize recommended actions moving forward. PWD, in partnership with
the Philadelphia Department of Parks and Recreations, plans to begin the design phase
on multiple reaches of Cobbs Creek in FY 2011.
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Tacony Creek Stream Restoration

In 2008, PWD contracted with the Stantec to guide the long-term vision of aquatic
ecological restoration work planned in the Tacony Creek Watershed. Over the next 20
years, PWD intends to implement natural stream channel and wetland design work
along the main stem of the Tacony Creek within the City of Philadelphia. Anticipated
benefits of this riparian corridor restoration are reduced stream bank erosion, decreased
channel deposition and scour, and restoration of the natural functions of aquatic habitat
and ecosystems.

During FY 2010, PWD completed the Tacony Creek Restoration and Ecosystem
Enchancement Program Feasibility Study. This document provides a comprehensive vision
of the biological, physical, social impairments present within the Tacony Creek corridor
from Cheltenham Avenue to Castor Avenue. Upon assessing these impairments, the
Study presents and maps restoration opportunities throughout each individual defined
reach. Moving forward, PWD, in partnership with the Philadelphia Department of Parks
and Recreations, plans to begin the design phase on a reach of Tacony Creek in FY 2011.

Marshall Road

The concept behind this project was to implement a sustainable approach to stream
habitat restoration that would mitigate the impacts of urban development and related
hydrologic and hydraulic modifications. By enlisting the members of the Darby-Cobbs
Watershed Partnership and national experts, this local watershed restoration effort
restored 1000 linear feet of the Cobbs Creek stream corridor between Pine Street and
Cedar Avenue using natural restoration techniques. The primary goal of this project was
to identify and document existing stream conditions, develop conceptual alternatives,
prepare final design and construction drawings, and stabilize a reach of Cobbs Creek
using fluvial geomorphologic principals and natural channel design techniques. In
general, this approach to stream bank stabilization combines the disciplines of fluvial
geomorphology, hydraulics, hydrology, and applied ecology. This approach depends on
accurate identification of stream classification type, an understanding of hydrologic
actions within the watershed and their effects on a stream channel, and clearly defined
restoration goals. Sound fluvial geomorphologic principles and an understanding of the
natural stream system are integral to creating a stable stream channel that facilitates the
restoration of the riparian ecosystem. This project was constructed during the Fall 2004,
with additional planting occurring during the Spring 2005.

During the FY 2009 monitoring period, PWD implemented its full NSCD
Physical/Biological/Habitat monitoring protocol to comprehensively assess the
performance of this natural stream channel design project. This effort, conducted in
June, 2009, is summarized in a comprehensive monitoring report which is available
upon request. During FY 2010, annual monitoring was conducted. This included
quarterly photo monitoring at designated photo points, as well as comprehensive
physical monitoring of the restoration site, which was performed in April, 2010. During
FY 2011, PWD will be updating the comprehensive monitoring report with the
monitoring data collected during FY 2010 and will continue with the implementation of
the Physical/Biological /Habitat monitoring protocol.
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Whitaker Avenue

The Tacony Creek - Whitaker Avenue stream restoration project is situated in the
Tacony Creek Park located of Roosevelt Boulevard (US 1) downstream of the Whitaker
Avenue Bridge and upstream of the Wyoming Avenue Bridge in northeastern
Philadelphia. This project will implement a sustainable approach to stream habitat
restoration that will mitigate the impacts of urban development and related hydrologic
and hydraulic modifications over approximately 2,000 feet of stream length. PWD has
assembled a project team to develop an approach for the restoration of Tacony Creek
that encompasses the replication of natural hydrologic and ecological cycles,
sustainability, enhancement to riparian and in-stream aquatic habitat, improved
aesthetics, and significant cost savings over structural solutions. The results of this
approach include not just stable stream bank geometry, but also long term ecological
stability.

The project site involves 2 stakeholders, Fairmount Park Commission and the
Scattergood Foundation, both of whom are partners in working to see this project to
fruition.

During FY 2009, PWD finally received joint permit approval from PADEP and USACE.
In addition, final plans and specifications were completed. In FY 2010, PWD entered
into a cost-share construction agreement with USACE to implement the Whitaker
Avenue stream restoration design. After extensive review by USACE, the project was
bid and awarded. During FY 2011, PWD expects the project to be constructed and will
begin monitoring.

Redd Rambler

Over the last three and a half years, PWD has worked diligently with the 89 property
owners that border this stream. While this has caused significant delays in the design
process, PWD also has felt that these efforts have been worthwhile in ensuring the
resident’s confidence in the stewardship of the City and its environment.

At this time last year, PWD was dealing with property owners along the stream corridor
to get the necessary level of project buy-in. Unfortunately, due to the significant land
ownership issues associated with this project, there have significant delays that may
actually affect the feasibility of this project. PWD has continued to work with the
residents adjacent to Redd Rambler to obtain Temporary Construction Access
agreements along the entire project area. While we have received more than 60% of the
necessary agreements, the remaining residents have been hesitant to provide PWD with
permission to perform work in all areas. In addition, PWD will still require legislation
to be passed in City Council to extend Right-of-Way in some areas to assure that PWD
can continue to operate and maintain this project in the future. Each of the issues has
indefinite time frames associated with them. During FY 2010, PWD continued to work
with property owners adjacent to Redd Rambler Run in attempt to get full buy-in on the
project. Unfortunately, multiple key property owners were not supportive of this
project and it was put on hold in February 2010.
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Bell’s Mill

Bells Mill is a 2nd order tributary to Wissahickon Creek. The tributary arises from an
outfall near the intersection of Lykens and Bells Mill roads. The
restoration/stabilization design for Bells Mill Run will focus on specific restoration
areas. Streambank stabilization will make use of standard rock vanes, “J” vanes, cross
vanes, wing deflectors, root wads, grade control measures and live branch layers.
These structures will allow for improved habitat and sediment transport dynamics while
protecting critical sewer infrastructure.

In FY 2008, PWD started the design process on restoring approximately 6,000 feet of
impaired stream of Bell’s Mill Run, a tributary in the Wissahickon Creek Watershed that
flows directly into Wissahickon Creek. During FY 2009, PWD continued the design
process on this stream. To date, PWD has completed the 60% Design and has submitted
to PADEP for permitting. During FY 2010, PWD finalized the design of this project. It is
expected that during FY 2011, this project will be bid and construction will commence.

II1.C.2.4 Wetland Enhancement and Construction - Propose and
implement wetland enhancement and construction projects
to remove pollutants, mitigate peak flow rates, reduce runoff
volume, and provide considerable aesthetic, and wildlife
benefits

Saylor Grove Wetland in Wissahickon Watershed

A one-acre stormwater wetland was constructed in the fall of 2005 on a parcel of
Fairmount Park known as Saylor Grove. The wetland is designed to treat a portion of
the 70 million gallons of stormwater generated in the sewershed per year before it is
discharged into the Monoshone Creek. The Monoshone Creek is a tributary of the
Wissahickon Creek- a source of drinking water for the City of Philadelphia. The
function of the wetland is to treat stormwater runoff in an effort to improve source
water quality and to minimize the impacts of storm-related flows on the aquatic and
structural integrity of the riparian ecosystem. This project is a highly visible urban
stormwater BMP retrofit in the Wissahickon Watershed.

During the FY 2009 reporting period, PWD resurveyed the Saylor Grove to determine
the amount of sedimentation taking place within the facility. Approximately 22,000
cubic feet of material accumulated within the first two and a half years since
construction. In addition, invasive plant species have colonized within the facility.
During the FY 2010 reporting period, PWD dredged portions of the stormwater wetland,
removing more than 150 tons of sediment. Invasive species management was also
conducted in partnership with the Fairmount Park. PWD also continued water level
monitoring in support of calibrating the H&H model for the facility.

Wises Mill Wetland in Wissahickon Watershed

Wises Mill Run is a steep first-order tributary to the mainstem of the Wissahickon Creek.
The Wises Mill Run watershed consists of a 92 acre southern portion and a 169 acre
northern portion that merge just north of Wises Mill Road before meeting the
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Wissahickon Creek. Both branches are negatively affected by urbanization and large
storm events. Severe entrenchment has occurred in both branches and excessive
amounts of sediment have been transported to the Wissahickon Creek. Picking up on
the restoration work on the 250 foot reach constructed by PWD’s Waterways Restoration
Team, during FY 2008, PWD commenced the design of a stormwater treatment wetland
on a 2-acre area of Fairmount Park. The wetland will infiltrate, detain, and treat a
portion of stormwater from a 90-acre watershed prior to discharging to the headwaters
of Wises Mill’s lower branch. In addition, this effort aims to restore and stabilize areas of
Wises Mill Run that have been significantly undermined by stormwater infrastructure
and dams on this stream. These efforts will target several hundred feet of stream along
the 6,800 foot long tributary to Wissahickon Creek. Overall, sediment erosion will be
reduced and aquatic and macro-invertebrate life will be improved.

During FY 2010, PWD received final necessary permits, and bid and awarded this
project. In FY 2011, PWD expects to complete construction of the Wises Mill Wetland.

Cathedral Run Stormwater Wetland

Cathedral Run is a 1st order tributary to Wissahickon Creek. The stream originates from
springs downstream of Courtesy Stables near the intersection of Cathedral and Glen
Campbell Roads. PWD is designing a stormwater treatment wetland just west of the
current location of outfall W-076-01. The wetland will be located in a natural depression
area, approximately one acre in size. The project will provide more than 94,445 ft3 of
storage and will substantially reduce flows to an impaired reach of Cathedral Run.
During dry weather, the facility will provide one acre of valuable wet meadow habitat.
During FY 2010, PWD received final necessary permits, and bid and awarded this
project. In FY 2011, PWD expects to complete construction of the Cathedral Run
Stormwater Wetland.

Gorgas Run Stormwater Wetland and Stream Restoration

Gorgas Run is a steep headwater tributary to the Wissahickon Creek with a drainage
area of 499 acres. Due to high peak stormwater flows, Gorgas Run has been severely
degraded and is rated as an ‘F’ Type stream channel. To mitigate the impacts of
development in the Gorgas Run watershed, PWD is proposing to create a stormwater
treatment wetland facility to manage stormwater prior to discharge into Gorgas Run.
The facility could potentially provide over 200,000 ft? of treatment volume, significantly
reducing the peak flows and volumes impacting Gorgas Run, and eventually
Wissahickon Creek. In addition, PWD is proposing to apply NSCD principles to restore
the 1,800 feet of stream channel that encompasses Gorgas Run. In combining these
efforts, PWD believes that the quality of both Gorgas Run and Wissahickon Creek will
be improved. During FY 2010, PWD began conceptual design of this project, which
included topographic survey, soil borings, and groundwater monitoring wells. During
FY 2011, PWD expects to move toward final design plans and submit all necessary
permit applications, with hopes of constructing this project during FY 2012-13.
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Indian Creek Stream Daylighting & CSO Storage Project

The Cobbs Creek Integrated Watershed Management Plan dated June 2004 recommends
implementation of this project as a means to reduce streambank and channel deposition
and scour, and to protect and restore the natural functions of aquatic habitat and
ecosystems, streambanks, and stream channels. Without implementation of this project,
the Cobbs Creek and Indian Creek Watersheds will continue to degrade in terms of
environmental quality, aquatic habitat, and public health and safety preventing the City
from obtaining its goal of reduction or elimination of point source discharges of
pollutants to its watersheds.

This project involves the design and construction of approximately 650 to 1,000 feet of
new stream channel that connects the West Branch Indian Creek to the East Branch
Indian Creek and bypasses the combined sewer system. The project would divert the
creek out of the existing 700-foot brick culvert and restore the surrounding stream
channel, which is severely degraded and prone to flooding. In addition, the vacated
culvert will serve as storage for the majority of CSO discharges from C_05 during wet
weather and release the flow back to the collection system as capacity becomes available
for conveyance to the Southwest Water Pollution Control Plant (SWWPCP). PWD
initiated the project as part of its watershed management program, completing the
preliminary design effort.

PWD quantified the estimated improvements to CSO overflows using the period 1990-
91, 93-94, 96 & 98. This 6-year period is representative of the long-term rainfall record
observed at the Philadelphia International Airport and is consistently used by PWD
when quantifying CSO abatement. Through these proposed modifications, 180,000
gallons of storage will be available to store flow from the SWO of regulator C_05 that
would otherwise discharge directly to Indian Creek. With this amount of storage
available, average annual overflow frequency from C_05 would decrease from 24 per
year to 3 per year with a reduction in discharge volumes from 2.9 to 1.2 million gallons
per year.

One of the major goals of PWD is the reduction or elimination of point source discharges
of pollutants to its watersheds. This is especially important in the more sensitive
receiving streams and tributaries that are found in the Cobbs Creek watershed. The
daylighting of the West Branch Indian Creek will provide a convenient and cost-
effective opportunity of achieving this goal.

The benefits of both the modification of existing infrastructure and the day-lighting of
West Indian Creek include:
e Stream bed and bank stabilization.
e Habitat creation/enhancement.
e Elimination of the maintenance/debris accumulation at the culvert intake wall.
¢ An average annual CSO volume reduction from 2.9 to 1.2 million gallons (58 %
reduction) from regulator C_05.
e An average annual reduction in CSO frequency reduction from 24 to 3 overflows
per year from regulator C_05.
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During FY 2010, PWD entered into a design-construction agreement with USACE-
Philadelphia District to move towards implementing this project and the preliminary
design was completed. During FY 2011, PWD will continue to work with USACE to
finalize the design of this project.

Watershed Mitigation Registry

The City of Philadelphia’s Watershed Mitigation Registry (WMR) is an innovative OOW
program initiated in 2007. The WMR aims to provide environmental restoration and
improvement projects to offset wetland and open water losses caused by development
or redevelopment throughout the Philadelphia area. Environmental improvement
projects could include restored or replacement wetlands, but also can include stream
and riparian corridor restoration projects. The intent of the WMR is to facilitate the
matching of projects that the City of Philadelphia has determined to be high priority
elements of its Integrated Watershed Management Plans (IWMPs) with those mitigation
needs that arise from waterfront development and projects, transportation improvement
projects, or other development and redevelopment projects. The selection process
requires close coordination among the developer, the City of Philadelphia, the
Pennsylvania Department of Environmental Protection (PADEP), and the US Army
Corps of Engineers (USACE). An important part of the process is the development of a
procedure to compare the value of the losses at the proposed development or
redevelopment site with the environmental value that would be achieved at proposed
mitigation projects. This procedure has been completed and is awaiting comments. As
Philadelphia developed over the past 200 years, many of its streams, riparian corridors
and aquatic resources have been lost or degraded. The remaining aquatic and riparian
areas are critical resources to the region. Major impacts include the impairment of
almost every mile of stream within Philadelphia, impediments to migratory fish
passage, loss of habitat and wetlands, degraded water quality, etc. Even remaining areas
of high value are threatened, such as the impacts of future degradation of the Cobbs
Creek on Heinz Wildlife Refuge.

Though the past impacts have been considerable, significant opportunities to restore and
improve the riparian corridors and aquatic resources within Philadelphia are available
and are being strongly supported by a range of initiatives Since 1997, the City of
Philadelphia has invested millions of dollars in creating watershed management plans
to advance the restoration of riparian environmental resources. Since 1997, the
Philadelphia Water Department (PWD) and the Fairmount Park Commission (FPPC) have
invested millions of dollars in creating environmental resource inventories (including
wetland inventories) for the City of Philadelphia, and integrated watershed
management plans for environmental and aquatic resource impact recovery. These plans
are based on park master plans, source water protection plans, river conservation plans,
and recent field work. Efforts by PWD and FPC parallel other City planning initiatives
such as GreenPlan Philadelphia, which is the City’s comprehensive open space plan.

Planning work is also being conducted to identify stream and wetland enhancement
opportunities, which are compiled into a Watershed Mitigation Registry. Philadelphia’s
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Watershed Mitigation Registry takes a watershed approach to aquatic resource
protection by considering the entire riparian system and its ecosystems as
interdependent. This approach is consistent with federal guidelines for wetlands
mitigation. Implementation of projects organized within a comprehensive watershed
management framework help achieve greater environmental benefit at reduced cost by
addressing environmental, regulatory, and local community concerns in an integrated
fashion.

The project registry is designed to function in a similar manner to wetland mitigation
banks, with important differences. Unlike mitigation banks that consist of completed
wetland projects ready for purchase, the mitigation registry presents conceptual plans
for projects ready to be designed and constructed. These plans encompass a range of
riparian corridor improvements, including new and restored aquatic habitats,
streambanks, wetlands, and flood and stormwater management. Although much
research has been conducted to characterize the relative effectiveness of different
wetlands types at performing a range of different environmental functions, no single
method provides a technique for assessing the effectiveness of riparian corridor
improvements to mitigate impacted wetlands.

The combined result of the City’s planning efforts is the identification of numerous areas
targeted for restoration and enhancement, many of which are now listed in the WMR for
the Philadelphia Region. Thus far the WMR has compiled 272 targeted areas identified
in the aforementioned inventories and management plans. Targeted areas are
categorized as wetland creation (72), wetland enhancement (88), wetland enhancement -
invasive management (24), tidal mudflat - wetland restoration (33), stream restoration
(41), stream daylighting (2), pond buffer (2), and wetland preservation (4). The WMR
functions as a straightforward way to search for a project by watershed, project type,
project size, and a variety of other variables. Reports, which include pictures and a
potential project description, are automatically generated based on queries allowing
information to be disseminated to interested parties in a timely fashion.

A registry program utilizing these projects would help achieve greater environmental
benefit at reduced cost by addressing environmental and/or regulatory requirements in
an integrated fashion. Selected projects could achieve goals encompassed by FPC Master
Plans, PWD’s SMP, CSOMP, and water quality goals and pollutant reduction targets set
by total maximum daily loads (TMDLs). These projects will also help mitigate damage
to the environment caused by infrastructure improvements, create economic benefits,
and improve recreational value. In addition, many of these projects are located in areas
with low income and minority neighborhoods that would be enhanced by the proposed
upgrades.

During FY 2009, PWD worked with multiple interested parties on the implementation of
projects at some of the registry locations. For the most part, these parties represented
developers with wetland mitigation needs for their projects based on permit
requirements imposed by USACE and PADEP.

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
148 of 314



During FY 2010, PWD began to investigate the feasibility of sponsoring an In-lieu Fee
(ILF) Program following the guidelines set forth by USACE/EPA regulations. A draft
prospectus was developed and informally reviewed by USACE and PADEP. As
discussion occurred between PWD, PADEP, and USACE, it became apparent that a
partnership between PADEP and PWD may be the most appropriate vehicle to
implement a viable ILF program in the Philadelphia region. In FY 2011, PWD plans to
work with PADEP to define PWD’s role as a local sponsor of the PADEP’s statewide
program.

Tidal Schuylkill Wetland Restoration

Historically, freshwater tidal wetlands extended from Trenton, New Jersey to Chester,
Pennsylvania, but urbanization has reduced the area by 95%, with only small remnants
of freshwater tidal wetlands on the Pennsylvania side of the Delaware River.
Approximately 76% of the land area surrounding the tidal portion of the Schuylkill
River is urban or residential. The banks along the lower reach, from the Delaware River
confluence to stream mile 5, are dominated by industrial uses such as oil refineries.
Continuing upstream, the River runs though Center City Philadelphia, a heavily
developed area. The tidal Schuylkill is impacted by urban runoff, industrial sources,
and combined sewer overflows.

Wetlands are essential habitat highly utilized by fish for foraging, nesting, spawning,
and refuge from predators or environmental extremes (i.e. temperature). Particularly for
migratory fish, wetlands play an important role in establishing a safe and productive
migratory corridor to and from spawning grounds. Tidal freshwater wetlands are also
important habitat for migratory birds and waterfowl. The Philadelphia area is within
the Atlantic Flyway and important during both northbound and southbound
migrations.

PWD assessed the tidal Schuylkill River for existing wetland areas and potential
wetland restoration areas in October 2006. One existing wetland area (0.5 acre) and 13
wetland restoration areas (29.2 acres) were identified and mapped. The area between
the Mingo Creek surge basin and the main channel of the Schuylkill River ranked first
priority for wetland restoration.

The project area was surveyed in May and October 2007 in order to identify and
delineate suitable planting areas. A staff gage was installed at that time and monitored
during a tidal period to estimate maximum and minimum water depths. A planting
plan was created based on maximum water levels and land ownership. Only the
portion of the site owned by the City of Philadelphia was considered for planting.
Grazing by Canadian geese was considered a barrier to a successful planting and goose
exclusion fence was installed in 16ft grids in an attempt to overcome this issue.

PWD was awarded a grant from National Fish and Wildlife Foundation through the
Delaware Estuary Watershed Grants Program for a sum of $21,000. The grant funded
the purchase of vegetation native to the Philadelphia area as well as goose exclusion
fence and other necessary supplies.
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The project area was planted by PWD staff in May and June 2008. Vegetation chosen for
the site includes: spatterdock (Nuphar advena/lutea), pickerelweed (Pontederia
cordata), duck potato (Sagittaria latifolia), and arrow arum (Peltandra virginica).
Monitoring of the area will be carried out twice a month through August 2008 and then
will be reduced to once a month, during the growing season, through 2011.

During the initial monitoring period, it became evident that grazing was still a major
factor influencing the early growth and establishment of the selected vegetation. A
compounding stressor to plant persistence was the height of tide in the area. The plants
chosen for the site were not able to thrive in the extremes of water cover in the planting
area. Some species (e.g., , Spatterdock) demonstrated a weak growth form that resulted
in leggy open foliage as opposed to the tight clumping growth seen in lower tidal
portions of the Schuylkill and Delaware Rivers. Foliage that did not suffer from stunted
growth was heavily grazed by waterfowl and perhaps fish and reptiles. This grazing
occurred despite the installation of a protective fence. Another significant impediment
to the establishment of an emergent plant community was the presence of flotsam
carried in by the tide and during periods of high flow. This material, some of it quite
large, destroyed both the protective fencing and the associated vegetation. It is
noteworthy that some of the fenced areas did in fact thrive after a top cover of fishing
line and string were installed over the plants. This top cover minimized the impacts
from birds and assisted with the re-establishment of certain plant species prior to winter
die-off.

The second phase of the suitability study was contingent upon the relative success of
any remaining emergent vegetation becoming established after the first growing season.
Unfortunately, the entire planting area was obliterated by flotsam that had accumulated
during the winter period. The planting grids were essentially scoured away by large
debris. Only a few remnant posts were left in place. All of the fence material was
eliminated and a majority of the posts that held the fence were either missing or driven
deeply into the substrate. Visual inspections revealed that none of the plantings
persisted through the second season.

It is apparent that the persistence and stability of submersed and emergent plant
communities within the tidal reaches of the Schuylkill River is highly predicated on the
establishment of a stable and well-defined system of protective measures that can
attenuate tidal influences, minimize wave action and deflect large heavy objects. The
current study reinforces this theory that without these measures, establishment of an
intertidal wetland community is not feasible.

III.C.2.5 Fish Passage Projects - Evaluate the benefits of projects that
improve migratory fish passage in a manner consistent with
the watershed management plans

Fish Passage on Cobbs Creek
The PWD is investigating the option of a project to create fish passage on the Cobbs
Creek. The purpose of the Cobbs Creek fish passage restoration project would be to
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investigate, select, design, and construct the best alternative to reestablish fish passage
on Cobbs Creek. Two small dams represent opportunities to improve fish passage on
Cobbs Creek. The lower dam, Woodland Dam, located close to the Cobbs Creek
Parkway and Woodland Avenue, is the first impediment to fish passage on Cobbs
Creek. It is a low concrete structure below which the creek is tidal. The upper dam,
Millbourne Dam, situated on Cobbs Creek near 65th and Race Streets, is a rock structure.
Both dams are owned by the City of Philadelphia’s Fairmount Park. In August 2009,
PWD entered into a design agreement with USACE to develop a fish passage solution at
the Woodland Dam. During September, 2009, PWD conducted a fish assessment of the
area below and above the Woodland Dam to determine the Dam’s impact on fish
passage. PWD and USACE also worked with the PA Historical and Museum
Commission (PHMC) and PADEP to determine what action would be needed to permit
modification to the Woodland Avenue Dam. In April, 2010, a Phase 1 Archeological
Survey was completed and submitted to PHMC in June, 2010. Over the coming year, a
design solution will be developed and PWD hopes to enter into a construction
agreement with USACE, such that this project may be brought to fruition.

PWD Sanitary Line Natural Rock Ramp Fishway

After Frankford and Rhawn St. dam remnants were removed in 2006, the downstream-
most obstruction to anadromous fish passage in Pennypack Creek Watershed was a
PWD sanitary sewer line approximately 450m upstream of the former Frankford Ave.
dam. Because this is an active sewer line that would be expensive to relocate, a rock
ramp fishway was constructed in 2007 to raise the water surface elevation and provide
fish passage at this site.

PWD has completed phase 1 of the physical monitoring activities planned for the rock
ramp. A stream gage has been installed to record stream stage which will be correlated
to the nearby Rhawn St. USGS gage station. A detailed post-construction survey of the
rock ramp is underway in order to support a River 2D hydraulic model of the rock
ramp. Preliminary work has shown that a very high spatial resolution of survey points
is required to accurately model the effects of the individual boulders in the rock arches
with River 2D, so additional surveys and alternative modeling approaches are being
evaluated. PWD hopes to estimate velocities within the rock ramp at varying flow
conditions and compare physical conditions to fish swimming capabilities.

PWD has also conducted rapid, non-quantitative fish surveys in the tidal Pennypack
Creek by boat and tote barge electrofishing since 2006. While a small number of
anadromous and semi-migratory fish species have been collected, there is thus far no
evidence of a spawning run of Hickory shad having been established in Pennypack
Creek. It is possible that Hickory shad stocked in Pennypack Creek have failed to
“imprint” on Pennypack Creek and have joined Delaware River Runs, though thus far
no otolith-tagged fish released in Pennypack Creek have been collected from either the
Delaware River or major tributaries where collection and subsequent tag verification is
performed by PFBC. It is also possible that Hickory shad fry are not surviving to
maturity. Hickory shad are stocked at a much earlier phase of development than
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American shad and thus may be more susceptible to mortality, whether due to
predation, lack of appropriate food, poor water quality, or physical habitat factors.

In March 2010, PWD received notification from PFBC that, due to lack of funding,
Hickory shad fry would not be stocked in Pennypack Creek in 2010. The future of shad
restoration in Pennypack Creek is thus uncertain unless additional sources of funding
are found. Hope remains that adult Hickory shad will be found in Pennypack Creek in
order to justify additional research and/or stocking of Hickory shad.

Fairmount Fish Ladder

The Fairmount Dam fishway is situated within the Philadelphia City limits on
Fairmount Park property. Completed in 1979, the fish ladder was constructed on the
western side of the Fairmount Dam. The fish ladder has been maintained largely by the
voluntary efforts of the Friends of the Fairmount Fish Ladder. Effects of time and
natural forces damaged the fish ladder and the degradations severely limited the
ladder’s efficiency at passing migratory fish species.

In 2002, PWD partnered with the Philadelphia District, U.S. Army Corps of Engineers, to
improve and revitalize the Fairmount Dam Fishway, pursuant to Section 1135 of the
Water Resources Development Act of 1986. During 2003, PWD entered into an
agreement with Alden Research Laboratories to model the current hydrologic conditions
within the fishway and provide model alternatives based on expertise from the United
States Fish and Wildlife Service. Between 2003 and 2005, scientists and engineers from
USACE completed final designs for the fishway restoration project, including the
creation of an outdoor educational area adjacent to the fishway.

In March 2008, ABC Construction began staging for the preliminary construction phase
of the project and on May 18th 2009, PWD and partners on the project celebrated the
completion of this restoration project. Structural modifications, increased attraction flow,
and real-time monitoring capabilities have been incorporated into the new design.
Moreover, an intensive biomonitoring strategy and educational outreach program have
been implemented to estimate populations, assess fish passage efficiency by migratory
and resident species, and to increase public involvement and awareness.

In September 2009, PWD and U.S. Army Corps of Engineers entered a joint agreement to
modify the existing entrance channel gate structure in the tidal portion of the Schuylkill
River. Modifications include the re-design and fabrication of the gate, upgrades to the
existing actuator and installation of the structure within the fishway exit channel. These
modifications were performed to increase fish passage efficiency while also addressing
various operation and maintenance issues. Completion of installation is anticipated for
the fall of 2010.
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II1.C.2.6 Riparian Buffer Creation and Enhancement - Continue
programs for the restoration and protection of the natural
lands that buffer each of the area waterways to reduce
pollution, prevent erosion of the banks, provide wildlife
food and cover, and shade the adjacent water, moderating
temperatures for aquatic species

Environment, Stewardship & Education Division

The Philadelphia Water Department continues to support the Environment,
Stewardship & Education Division of the Fairmount Park Commission, which
undertakes a broad range of environmental restoration activities throughout the park
system. These activities occur primarily on the 5,600 acres of natural lands in the
system's seven largest watershed and estuary parks. These are Poquessing Creek,
Pennypack, Tacony Creek, Wissahickon Valley, Fairmount (East/West), Cobbs Creek
and Franklin Delano Roosevelt parks.

The restoration activities include:

e Controlling and removing exotic invasive plants and replacing them with species
native to Philadelphia County.

e Increasing the density and diversity of native plants in riparian zones, forests
and other areas.

e Converting mown lawn to meadows where the lawn is not currently used for
active recreation.

¢ Managing meadows, including periodic mowing to control tree growth.
¢ Constructing new and restoring/expanding existing wetlands.
e Removing or modifying existing dams.

e Restoring eroded/degraded stream channels and stabilizing streambanks using
bioengineering techniques.

e Repairing and stabilizing erosion gullies on forested slopes.

e Constructing berms, diversions, grassed waterways, infiltration trenches and
filter strips to control stormflow from impervious services and mown areas.

e Controlling access to reduce trash dumping and damage by vehicles.

Riparian Buffer component of Stream Restorations

Riparian buffer enhancement will be included in all stream restorations that are
completed. Typically, riparian buffer enhancement activity includes invasive species
management, live-stake planting, tree and shrub planting, and native seed mix
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application. Invasive species management usually begins one to two years prior to
construction. Once the construction of the stream restoration project is complete, the
landscaping plan is implemented which includes all of the applications mentioned
above.

Please refer to SECTION III.C.2.3 STREAM HABITAT RESTORATION -on page 141
for more information on stream restoration projects.

Please refer to SECTION III.C.24 WETLAND ENHANCEMENT AND
CONSTRUCTION on page 144 for more information on how riparian buffer projects
will be included in the Watershed Mitigation Registry.

WRT projects
Please refer to SECTION ILF.2 “CONTINUE TO FUND AND OPERATE THE
WATERWAYS RESTORATION TEAM“on page 36 for information on this topic.

III.C.3 Other Watershed Projects

II1.C.3.1 River Conservation Plan - Continue to work in partnership
with local partners to complete and implement River
Conservation Plans (RCPs)
Darby Creek RCP
A River Conservation Plan was completed by the Darby Creek Valley Association
(DCVA) for the Darby Creek watershed drainage area in 2005.

Tacony-Frankford RCP

The Tacony-Frankford River Conservation Plan (RCP) is a holistic plan to improve the
Tacony-Frankford watershed. It is developed through a collaborative process of local
organizations and residents, and addresses various types of projects that will make the
watershed a better place to live. It addresses history, water quality, culture, art, parks,
trails, youth education, municipal education, and more.

The goal is to create a grassroots driven watershed conservation plan. The plan reflects
the character of the watershed and the issues and concerns of the residents of the
watershed. The planning process also creates or enhances partnership possibilities
among plan participants.

The RCP was completed in July of 2004.
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Pennypack RCP

The Pennypack Partnership developed a request for proposals for a consultant to lead
the data collection and public outreach components of the plan, under the guidance of
the RCP team. The consultant F.X. Browne, Inc. was selected to oversee both the data
collection and public outreach components of the RCP and began this work in the Fall
2003. In January 2004, the first RCP Steering Committee took place and a public outreach
schedule and suggested public workshops were discussed and planned for the spring. In
2005, a number of public outreach and education events took place, including:

— April 2005 Stream Restoration Workshop
— April 2005 Watershed Friendly Homeowners Workshop
— September 2005 Fish Shocking Demo on Pennypack and presentation of draft plan

— September 2005 Presentation of draft plan at Pennypack Trust Ecological Restoration
Plant Sale

— October 2005 Presentation of draft plan at Montco Trout Unlimited

— October 2005 Presentation of draft plant at annual Applefest Celebration at Fox Chase
Farms

The RCP Plan was completed in December 2005. Work to implement some of its
recommendations will continue into the future and will act as a platform for the
development of a watershed management plan.

Poquessing RCP

The final Poquessing Creek Watershed River Conservation Plan (RCP) was completed in
July 2007. The final RCP report was submitted to the Department of Conservation and
Natural Resources in the winter of 2007 to be considered for the Pennsylvania Rivers
Registry.

Prior to the completion of the report, a photo contest was held in the summer of 2006 to
build awareness of the beauty of the Poquessing Watershed. The winning photographs
from the contest were subsequently placed in the 2008 Poquessing RCP Calendar, which
was developed by the RCP Team in the fall of 2007 as an additional outreach tool. The
calendar includes the recommendations that resulted from the RCP, along with the
executive summary of the plan. It was distributed widely to every RCP participant and
partner in the watershed.

The following public meetings/events took place in the last phase of the RCP, in the spring of
2007:
— RCP Public Meeting #2/ History of Watershed Presentation
April 5, 2007
Community College of Philadelphia, Philadelphia
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— RCP Public Meeting #3/Land Management Workshop
April 25, 2007
Community College of Philadelphia, Philadelphia

— RCP Public Meeting #4/Native Plants Workshop & Rain Barrel Workshop
May 5, 2007
Academy Ave. & Torrey Road, Philadelphia

The following steering committee meetings took place in the last phase of the RCP:
— Steering Committee Meeting #7
February 7, 2007
Glen Foerd Mansion, Philadelphia

— Steering Committee Meeting #8
July 10, 2007
Glen Foerd Mansion, Philadelphia

A Backyard Buffer presentation was presented to the Friends of Poquessing on June 5,
2008 at the Community College of Philadelphia.

Delaware Direct RCP

In the spring of 2007, CH2M Hill (formerly Cahill Associates), along with the
Pennsylvania Horticultural Society, were hired by Philadelphia Water Department to
lead the Delaware Direct RCP. By the end of June 2007, the RCP Team (PWD and
consultants) determined that a unique RCP strategy would be desirable for this
watershed due to the number of planning efforts currently in place and the complexity
of issues in and along Philadelphia’s waterfront. As a result, the RCP Team modified the
scope of the RCP in order for it to include more of an emphasis on the implementation of
the Philadelphia GreenPlan recommendations. The data collection and public
participation commenced in the fall of 2007. The final report is expected to be submitted
in the fall of 2010.

Delaware Direct Watershed River Conservation Plan meetings and events to date:

Steering Committee Meeting #1
- November 15, 2007
- Pennsylvania Horticultural Society

Steering Committee Meeting #2
- February 20, 2008
- Pennsylvania Horticultural Society

Steering Committee Meeting #3
- September 24, 2008
- Pennsylvania Horticultural Society
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Steering Committee Meeting #4
- November, 2009
- Pennsylvania Horticultural Society

Focus Group/Workshop #1: Ecology and Riverfront Design -
Case Study Pulaski Park

- April 30, 2008

- Pennsylvania Horticultural Society

Focus Group/Workshop #2: The Built Environment -
Advanced Parking Lot Design

- June 4, 2008

- Independent Seaport Museum

Focus Group/Workshop #3: Mobility and Connections
Green Streets and Riverfront Connections

- July 31, 2008

- Penn Treaty Park

Public Meeting #1: Healthy Neighborhoods
- December 3, 2008
- Center for Architecture

Watershed Walk #1

- July 31, 2008

- From multiple locations to Penn Treaty Park
- Estimated 40 participants

Watershed Walk #2

- April 25,2009

- From Penn Treaty Park through neighborhoods surrounding Fishtown
- Estimated 200 participants

I11.C.3.2 Watershed Information Center - Create a website to serve as
a Watershed Information and Technology Center

Please reference SECTION I1.G.2 “CONTINUE TO MAINTAIN WATERSHED
MANAGEMENT AND SOURCE WATER PROTECTION PARTNERSHIP
WEBSITES”on page 62 and SECTION IL.H.2 “EXPAND THE INTERNET-BASED
NOTIFICATION SYSTEM (RIVER CAST) TO THE TIDAL SECTION OF THE
LOWER SCHUYLKILL RIVER” on page 83 for additional information on PWD’s
Watershed Information Centers.
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II1.C.3.3 Integrated Water Use Status Networks - Pilot a
communication and water quality monitoring network that
supports the identification and analysis of water quality
events

PWD has two communication and water quality monitoring networks. One system,
Rivercast, supports the identification and analysis of water quality events to support
water use status decisions (swimming, triathlons, rowing, etc.) and makes this
information available in real time to the public. The other system, Early Warning
System, is used to monitor water quality and notify water systems about such events as
hazardous substance spills or sudden changes in water quality.

Please refer to SECTION IIL.G.2 “CONTINUE TO MAINTAIN WATERSHED
MANAGEMENT AND SOURCE WATER PROTECTION PARTNERSHIP
WEBSITES” on Page 62 for details about these communication and water quality
monitoring systems.

I11.C.3.4 Integrated Water Use Status Networks - Evaluate the
technical and fiscal needs to expand the network into
additional receiving waters where recreational uses are
taking place.

In order to expand RiverCast, the PWD has developed another internet-based
notification system called CSOcast, which reports on the overflow status of outfalls in
every CSO shed. The purpose of this notification system is to alert the public of possible
CSOs from Philadelphia’s combined sewer system outfalls.

Please refer to SECTION II.LH.2 “EXPAND THE INTERNET-BASED NOTIFICATION
SYSTEM (RIVERCAST) TO THE TIDAL SECTION OF THE LOWER SCHUYLKILL
RIVER” on Page 83 for information pertaining to this topic.

III.C.3.5 Interpretive Signage - Continue to implement interpretive
signage

CSO Outfall Signage

The CSO signage project was initiated to inform the public of the potential hazards of
contact with the stream during combined sewer overflow events. The signs, placed at
outfalls that are accessible by the public, let people know that during wet weather it is
possible for polluted water to flow from the outfall and that it would be hazardous to
their health to contact the water during such events. It also requests that the Water
Department is informed of any overflows during dry weather and provides an
emergency contact number.

The CSO signage project was a pilot project aimed at determining if outfall signage was
a feasible way to accomplish public notification of combined sewer overflows. The
PWD, in conjunction with the Fairmount Park Commission, installed 13 signs at CSO
outfalls throughout the city. Locations for placement of these signs were selected based
on factors such as high visibility, known recreational areas, and volume of the combined
sewer overflow. Installation of the CSO signage was done in summer 2007 and a follow-
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up survey of the signage sites was completed in October 2007. During this survey, each
of the CSO signage sites was visited and photos were taken to confirm the status of the
signs that were installed. Survey of the sites determined that several of the signs were
removed or vandalized. Of the 13 signs that were installed, 5 were vandalized or
removed during the short amount of time between installation and the survey.

Although signage is seen as a simple, low-cost, visual way to raise awareness of
combined sewer outfalls, this pilot project has highlighted the difficulties in using
signage as a public notification system in Philadelphia due to the poor durability of the
signs in the field.

In 2008, a billstuffer was included in all PWD bills on the CSO Signage Public
Notification project as well as answering additional questions such as ‘What is a
Combined Sewer Overflow (CSO)?’, "What is the goal of the Signage Program?’,'Can I swim in
the water near a CSO?’, 'Is it safe for my dog to drink the water near a CSO?’, and “Can I eat the
fish?’.

CSO Identification Signage

Signage was installed at each of Philadelphia’s CSO outfalls, with the exception of 8
difficult to reach sites. The CSO outfalls now have identification signs displaying their
outfall ID number. These signs are very useful when the public is reporting a problem
at an outfall since they are able to accurately identify the outfall. This helps to alleviate
communication problems between the public and the PWD responders.

Tookany/Tacoy-Frankford Watershed Signage

The PWD and the Tookany/Tacony-Frankford Watershed Partnership have installed
signs at bridge crossings throughout the Tookany/Tacony-Frankford Watershed to help
residents and visitors learn the names of local streams and rivers in their neighborhood,
raise awareness of local watersheds, connect residents and visitors with local
waterways, and encourage them to protect water resources. A total of 10 signs have
been placed on state-owned roads - one in either direction - in 5 locations throughout the
watershed: Roosevelt Boulevard between F and Bingham Streets, Adams Avenue
between Newtown Avenue and Crescentville Road, Whitaker Avenue between
Torresdale and Hunting Park Avenues, and Torresdale Avenue between Hunting Park
and Frankford Avenues. The Tookany/Tacony-Frankford Watershed drains 29 square
miles in Philadelphia and Montgomery counties. The watershed has a diverse
population that includes portions of the inner city as well as suburban communities.

Restoration Locations Signage

Interpretive signage planning for several BMP projects was initiated in FY2010,
including interpretive signage at the Columbus Square stormwater planter BMP, which
will be installed in Fall of 2010. A request for proposals is currently being written calling
for conceptual planning and design services for a signage system providing a variety of
signage options for all existing and future BMPs. Additionally, the request for proposals
will call for fabrication of interpretive signage for many of the existing BMP project sites.
The goal is that all major BMP installations will have accompanying interpretative

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
159 of 314




signage. Signs have been installed at previous restoration sites such as the Saylor Grove
Stormwater Wetland.

III.C.3.6 Interpretive Centers - Continue to support existing
educational interpretive centers to educate citizens about
their community and the water environment

Please refer to SECTION II.G.3 - “CONTINUE TO PROVIDE ANNUAL
INFORMATION TO CITY RESIDENTS ABOUT PROGRAMS VIA TRADITIONAL
PWD PUBLICATIONS” on page 69 for information on PWD’s support of existing
educational centers including the Clean Water Theatre and other public outreach tools.

Please refer to SECTION I1.G.4 “CONTINUE TO SUPPORT THE FAIRMOUNT
WATER WORKS INTERPRETIVE CENTER” on page 78 for more information.
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III.C.3.7 Basin-Specific Stormwater Management Plans (ACT 167) -
Continue to support the State Act 167 Storm water Management
Planning process and integrate the results of these efforts into
the watershed management plans and implementation plans

Recognizing the adverse effects of excessive stormwater runoff resulting from
development, the Pennsylvania General Assembly approved the Stormwater
Management Act, P.L. 864, No. 167 on October 4, 1978. Act 167 provides for the
regulation of land and water use for flood control and stormwater management
purposes. It imposes duties, confers powers to the Department of Environmental
Protection (DEP), municipalities and counties, and provides for enforcement and
appropriations. All counties must, in consultation with its municipalities, prepare and
adopt a stormwater management plan for each of its designated watersheds. Within six
months following adoption and approval of a watershed stormwater plan, each
municipality is required to adopt or amend stormwater ordinances as laid out in the
plan

The City of Philadelphia is committed to supporting the development of Act 167
Stormwater Management Plans for each of the watersheds that drain to the City,
including;:

— Cobbs Creek,

— Darby Creek,

— Delaware River,

— Pennypack Creek,

— Poquessing Creek,

— Schuylkill River,

— Tacony/Frankford Creek, and
— Wissahickon Creek.

The City of Philadelphia signed a Phase 1 Agreement with the DEP in July, 2008
committing to the completion of a City-wide Act 167 planning process. This City-wide
Act 167 will account for the City of Philadelphia Stormwater Regulations and will lay
the groundwork for additional watershed-basin specific planning to follow. A Phase 2
agreement was conformed in April, 2009 which helped to outline a schedule for
completing basin specific Act 167 plans over the coming 5 years.

Darby-Cobbs Creek

An Act 167 Stormwater Management Plan was completed for the Darby-Cobbs
Watershed in January 2005, led by Delaware County Planning Department with Borton
Lawson Engineering as technical consultant. This completed plan can be viewed at the
Delaware County Planning Department’s website at:
www.co.delaware.pa.us/planning / watersheditems
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The Darby-Cobbs watershed lies within 26 municipalities in Delaware County, 2
municipalities in Chester County, 2 municipalities in Montgomery County, and 1
municipality in Philadelphia County as follows:

Table II1.C.3-1 Municipalities within Darby-Cobbs Watersheds

Delaware County Chester County

Aldan Borough Easttown Township

Morton Borough Tredyffrin Township

Clifton Heights Borough Montgomery County

Newtown Township Lower Merion Township

Collingdale Borough Narberth Borough

Norwood Borough Philadelphia County

Colwyn Borough City of Philadelphia

Prospect Park Borough

Darby Borough

Radnor Township

Darby Township

Ridley Township

East Lansdowne Borough

Ridley Park Borough

Folcroft Borough

Rutledge Borough

Glenolden Borough

Sharon Hill Borough

Haverford Township

Springfield Township

Lansdowne Borough

Tinicum Township

Marple Township

Upper Darby Township

Millbourne Borough

Yeadon Borough

Tookany/Tacony-Frankford Creek

The development of the Act 167 Plan for this watershed was jointly led by PWD and the
Montgomery County Planning Commission; Borton Lawson Engineering was hired as
technical consultant. The main objective of this stormwater management plan is to
control stormwater runoff on a watershed-wide basis rather than on a site-by-site basis,
taking into account how development and land cover in one part of the watershed will
affect stormwater runoff in all other parts of the watershed. This plan was completed
March 2008 and is currently under evaluation by PADEP and municipal partners. To
view the entire TTF Act 167 Stormwater Management Plan, please visit:
www.phillywatersheds.org

The Tookany/Tacony-Frankford Watershed encompasses a total area of approximately
32.96 square miles and includes the following major tributaries: Jenkintown Creek, Rock
Creek, Mill Run, and Baeder Creek.
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Table II1.C.3-2 Municipalities within Tookany/Tacony-Frankford Watershed

Abington Township Rockledge Borough
Cheltenham Township Springtield Township
Jenkintown Borough City of Philadelphia

Pennypack Creek

In the fall of 2008, PWD initiated an Act 167 Stormwater Management Plan for this
watershed. PWD is acting as municipal lead for plan development, and has partnered
with the Montgomery County Planning Commission and Bucks County Planning
Commission in order to complete the plan. The stakeholder Watershed Planning
Advisory Committee (WPAC) has been convened in order to help guide the process,
which is expected to be wrapped up in late 2010/2011.

The Pennypack Creek Watershed is located in the southeastern corner of Pennsylvania
with approximately 56.3 square miles of drainage area.

Table I11.C.3-3 Municipalities within Pennypack Watershed

Montgomery County Bucks County

Abington Township Upper Southampton Township
Bryn Athyn Borough Warminster Township
Hatboro Borough

Horsham Township Philadelphia County
Jenkintown Borough City of Philadelphia

Lower Moreland Township

Rockledge Borough

Upper Dublin Township

Upper Moreland Township

Poquessing Creek
In the fall of 2009, PWD initiated an Act 167 Stormwater Management Plan for this
watershed. PWD is acting as municipal lead for plan development, and has partnered
with the Bucks County Planning Commission in order to complete the plan. The
stakeholder Watershed Planning Advisory Committee (WPAC) has been convened in
order to help guide the process, which is expected to be wrapped up in late 2011/2012

The Poquessing Creek Watershed is located in Pennsylvania, with portions of its
drainage area in Philadelphia, Montgomery and Bucks counties. The watershed
encompasses approximately 21.5 square miles of drainage area. Its designated uses are
warm water fishery, migratory fishes, trout stock fishery and as a tributary to the
Delaware River, the creek also serves as a source of drinking water.
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Table I11.C.3-4 Municipalities within Poquessing Watersheds

Montgomery County Bucks County
Lower Moreland Township Bensalem Township
Lower Southampton Township
Philadelphia County
City of Philadelphia
Wissahickon Creek

In the fall of 2010, PWD will initiate an Act 167 Stormwater Management Plan for this
watershed. PWD is acting as municipal lead for plan development, and has partnered
with the Montgomery County Planning Commission in order to complete the plan. A
Watershed Planning Advisory Committee (WPAC) will be convened in order to help
guide the process, which is expected to be wrapped up in late 2012/2013.

Wissahickon Creek begins in Montgomery Township and flows for approximately 27
miles where it meets with the Schuylkill River at the end of Lincoln Drive. The
Wissahickon Creek Watershed encompasses an area of 64 square miles, which includes
15 municipalities in Montgomery County and the City of Philadelphia.

Table I11.C.3-5 Municipalities within Wissahickon Watershed
Montgomery County Philadelphia County
Abington Township City of Philadelphia
Ambler Borough
Cheltenham Township
Horsham Township
Lansdale Borough
Lower Gwynedd Township
Montgomery Township
North Wales Borough
Springfield Township
Upper Dublin Township
Upper Gwynedd Township
Upper Moreland Township
Whitemarsh Township
Whitpain Township
Worcester Township

Schuylkill River

The portion of the Schuylkill River Watershed within the City of Philadelphia will be
covered by the City of Philadelphia county-wide Act 167 and is currently covered by the
City of Philadelphia Stormwater Regulations.

Delaware River

The portion of the Delaware River Watershed within the City of Philadelphia will be
covered by the City of Philadelphia county-wide Act 167 and is currently covered by the
City of Philadelphia Stormwater Regulations.
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III.C.3.8 Sewage Facility Planning - Continue to review sewage
facility planning modules and downstream sewage
conveyance and treatment facilities to ensure that adequate
capacity exists within these systems to accommodate flow

PWD employs a full-time state certified Sewage Enforcement Officer (Eric Ponert - Cert.
No. 03590) who continues to require/review sewage facilities planning modules for new
land developments within Philadelphia and, in conjunction with PWD's Office of
Watersheds and Planning and Research Department, reviews downstream sewage
conveyance and treatment facilities. These reviews are conducted to ensure adequate
capacity exists within the sewage systems to accommodate flow from new land
developments within Philadelphia and tributary municipalities. PWD maintains a
database and hard-copy files which include all submitted/reviewed modules for land
developments within Philadelphia and requests for capacity certification from tributary
municipalities.

III.C.4 Monitoring and Assessment

II1.C.4.1 NPDES - Quarterly Special Discharge Monitoring Report
PWD is committed to submitting the Quarterly Special Discharge Monitoring Report
documenting the Department’s CSO discharges during the specified time periods. This
report is due 45 days after the end of the each quarter, thus a report is submitted 4 times
a year by February 15, May 15, August 15, and November 15. PWD is working to switch
to eDMRs, in which quarterly reports are due 28 days after the end of each quarter, by
January 28, April 28, July 28, and October 28.

II1.C.4.2 NPDES - Annual CSO Status Report

Monitoring and characterization of CSO impacts from a combined wastewater collection
and treatment system are necessary to document existing conditions and to identify
water quality benefits achievable by CSO mitigation measures. The tables included in
the following section represent the average annual CSO overflow statistics for period
July 1 2009 - June 30 2010 as required in the NPDES Permit. The table has been
reorganized to present overflows by the specific receiving water into which the CSOs
from a given interceptor system discharge. In order to be consistent, the column
headings are presented in the same format found in the System Hydraulic
Characterization (SHC) and NMC Documentation.

a. Annual summary of the frequency and volume of CSO discharges
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Table I11.C.4-1 Overflow Summary for 7/1/09 - 6/30/2010

Frequency
(Overflows Duration (hrs) SWO Volume (ft"3)

Outfall | per yr) Total Min Max Total Min Max

C_FRA 15 12.25 0.25 1.5 | 2396390 5263.2 646968
C_FRTR 86 593 0.5 31.75 | 37858835 99| 3112498
C01 23 24.25 0.25 2.75 981734 373.5 163765
C02 11 6.75 0.25 1.5 85914 107.1 25645
CO4A 23 39 0.25 475 | 4172899 468.9 638498
C05 20 25 0.25 3 1123268 19.8 166402
C06 59 203.5 0.25 16.25 | 9649608 371.7 718270
C07 24 49 0.5 5.75 [ 3098908 10323 301461
C09 36 72.75 0.25 7 | 3454540 6.3 354365
C10 22 42.75 0.25 6 318633 77 .4 40100
Cl11 45 153 0.25 13.5 | 24384765 2262.6 | 2075431
C12 44 128 0.25 13.25 | 4089641 92.7 383401
C13 35 78.75 0.25 95| 2686170 1.8 306820
Cl14 38 98.5 0.25 12.25 | 4420603 28.8 533229
C15 27 36 0.25 4.25 530937 3.6 89517
C16 6 2.75 0.25 1 40466 8.1 15736
C17 56 276.5 0.25 23.25 | 56551133 81| 6111779
C18 37 60 0.25 55| 4273106 0.9 632154
C19 22 21.25 0.25 2.75 | 1349364 1639.8 272304
C20 21 22.5 0.25 3 681025 7.2 128747
C21 22 27.25 0.25 3.25 984953 118.8 175091
C22 39 77.25 0.25 8.5 | 3119448 281.7 406402
C23 14 24 0.25 3.5 346309 112.5 59333
C25 25 63.5 0.25 7.75 | 4271531 432 703699
C28A 22 17.75 0.25 2.25 159790 109.8 30542
C29 51 195.75 0.25 16 | 3223291 0.9 348395
C30 35 129.25 0.25 13.25 | 1753945 2.7 219677
C31 46 112.5 0.25 12.25 [ 3068801 28.8 295985
C32 33 63 0.25 6.75 | 3234587 1928.7 390173
C33 23 30.5 0.25 3.75 | 1269911 2253.6 189759
C34 17 18.25 0.25 2.5 880070 1570.5 160287
C35 16 12.75 0.25 1.5 214275 239.4 47003
C36 16 16 0.25 2.5 333000 363.6 62396
C37 23 22.5 0.25 2.75 380434 97.2 64675
D_FRW 51 130.25 0.25 13 | 23770238 64.8 | 1698831
D02 44 289.5 0.25 24.5 | 30185438 8606.7 | 2604719
D03 48 318.25 0.25 26.75 | 9651757 1567.8 911831
D04 33 163.75 0.25 18 802113 1486.8 95778
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Frequency

Duration (hrs)

SWO Volume (ft"3)

(Overflows

Outfall | peryr) Total Min Max Total Min Max

D05 54 390 0.25 32 | 87166239 4990.5 | 8151011
D06 27 59.75 0.25 7.25 | 1083822 768.6 149033
D07 37 101.75 0.25 12.75 | 28469165 18045.9 | 2894501
D08 49 186.25 0.25 18.25 | 1747156 1.8 200508
D09 10 4 0.25 0.75 153848 948.6 31293
D11 25 49 0.25 7.75 | 5470647 9882.9 605561
D12 48 94.25 0.25 9.25 331494 54 38941
D13 23 17 0.25 2.5 484296 22.5 82004
D15 23 17.25 0.25 25 | 1299050 1162.8 215040
D17 45 141 0.25 15.25 | 10143451 2947.5 901763
D18 50 148 0.25 15.5 | 7257963 0.9 574378
D19 49 189 0.25 16.5 | 6318900 193.5 519610
D20 36 73.25 0.5 8.25 | 3729628 836.1 357668
D21 44 124.5 0.25 14 | 7881195 1194.3 680631
D22 68 544.25 0.5 42.25 | 36893689 700.2 | 3213059
D23 45 69.25 0.25 6.5 425299 8.1 52525
D25 68 469 0.5 29.5 | 1.65E+08 650.7 | 10311879
D37 49 284.5 0.25 25.5 | 36095256 1793.7 | 2945446
D38 49 186.75 0.5 17 | 34955958 9614.7 | 2932216
D39 53 248.75 0.75 20.75 | 44532758 8515.8 | 3112533
D40 64 342.75 0.25 29.25 | 3886823 0.9 288939
D41 52 206.5 0.25 16.75 | 6213065 230.4 502008
D42 22 22.75 0.25 2.75 404157 281.7 61733
D43 18 245 0.5 2.75 304587 1314 55543
D44 41 80.25 0.25 7.25 | 7503816 567 915867
D45 47 139.5 0.25 12.5 | 68849957 3514.5 | 5168907
D46 25 33.5 0.25 425 | 1133669 369 149964
D47 67 388 0.25 28.5 | 12527054 17.1 782632
D48 46 116 0.25 11.5 | 25511371 1545.3 | 1961128
D49 11 8.75 0.25 1.25 146238 198 29878
D50 24 235 0.25 2.75 544239 783.9 69251
D51 65 653.75 3 34.25 | 3646838 86.4 262400
D51A 55 220.25 0.5 14.75 | 3007199 2.7 305787
D52 26 27.75 0.25 3 677113 161.1 87395
D53 12 14.25 0.5 225 | 2508201 11561.4 353300
D54 22 34.75 0.25 4.25 | 12316471 19249.2 | 2512855
D58 30 49.75 0.25 55| 1677082 337.5 426784
D61 42 78.75 0.25 7.25 | 1393987 9 330746
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Frequency

Duration (hrs)

SWO Volume (ft"3)

(Overflows

Outfall | peryr) Total Min Max Total Min Max

D62 32 38.5 0.25 4 536867 630 144006
D63 36 104.5 0.25 11.5 | 21943869 5318.1 | 4478404
D64 35 46.5 0.25 3.5 341114 1.8 100659
D65 34 73.5 0.25 7.5 | 12667581 843.3 | 2884311
D66 36 110.25 0.5 12.5 | 12644185 6129 | 2396775
D67 35 75.5 0.25 6.75 | 5513982 2232 | 1117276
D68 47 232.75 0.5 25 | 35458226 8367.3 | 3354216
D69 29 68 0.25 71 9153635 3269.7 | 2016838
D70 21 47.75 0.75 5| 11117095 17531.1 | 2933428
D71 41 139.5 0.5 17.75 | 13102252 7309.8 | 2141295
D72 19 59.75 0.5 95| 9631573 4346.1 | 3173527
D73 40 188.25 0.75 22.5 | 26676603 22773.6 | 3978348
F_FRFG 71 556 0.25 41.25 | 2.29E+08 388.8 | 20327382
FO3 39 59 0.25 5| 5584630 80.1 616450
F04 58 227 0.25 20.75 | 11613885 73.8 | 1171337
F05 59 247.25 0.25 23.75 | 1261484 4.5 129361
F06 28 34.5 0.25 3.5 822083 174.6 99747
F07 41 81.5 0.25 9.75 | 3033387 86.4 324852
FO8 36 69 0.25 8.75 | 1652230 29.7 171504
F09 54 214.5 0.25 20.25 | 1442147 432.9 157870
F10 58 290.5 0.25 26.5 | 3677333 4.5 383014
F11 61 413.75 0.25 35.75 | 19288805 54 | 2026432
F12 28 42.25 0.5 5.25 830118 1503.9 94839
F13 47 1155 0.25 13 | 2122313 53.1 224080
F21 65 394.25 0.25 30.75 | 1.38E+08 3527.1 | 12200260
F23 45 104.75 0.25 9.75 | 2384087 8874 246969
F24 46 87.25 0.25 8.25 | 1073526 38.7 110039
F25 13 15 0.25 2.75 1 2760959 5189.4 552787
P01 23 16.25 0.25 2.75 413613 18.9 60758
P02 48 95.25 0.25 8| 2197997 243 352814
P03 31 60.75 0.25 7 734462 11.7 122634
P04 16 42.75 0.5 6.25 | 3172789 2282.4 718763
P05 30 138 0.25 15.25 | 13800038 358.2 | 2025640
S_FRM 15 22.25 0.25 3.5 | 15614039 1728 | 4457699
S01 50 161.75 0.5 12.75 | 23818636 849.6 | 2270330
SO01T 42 63 0.25 5| 4647356 91 990534.6
S02 53 156.5 0.25 13 | 1693645 4.5 123870
S03 20 9 0.25 1.25 180118 123.3 33802
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Frequency

Duration (hrs)

SWO Volume (ft"3)

(Overflows

Outfall | peryr) Total Min Max Total Min Max

S04 70 369.5 0.25 26.75 | 3783865 0.9 242010
S05 66 322 0.75 24.5 | 43813193 4872.6 | 2924402
S06 66 261.75 0.25 21 | 18623116 972 | 1266231
S07 24 31.5 0.25 3.75 | 2466977 459 323145
S08 42 64.75 0.25 5 301568 0.9 31255
S09 40 70.25 0.25 6.75 | 9332726 6909.3 791007
S10 58 195.75 0.25 14.75 | 3840273 67.5 268716
S11 57 187.5 0.25 14.75 | 1497292 26.1 143621
S12A 50 75.75 0.25 6.5 | 1064110 10.8 85982
S13 26 15.75 0.25 2 504773 246.6 76933
S14 65 298 0.5 23.25 | 4081559 2214 247772
S15 28 30.5 0.25 3.25 430300 123.3 46394
S16 66 229 0.25 17.5 | 1691051 1.8 110154
S17 30 33.75 0.25 3.5 936088 7.2 99017
518 54 198.5 0.25 14.75 | 8839387 128.7 674825
S19 29 28.25 0.25 3.25 421990 243 44593
520 74 482.25 0.25 29.25 | 24883141 360 | 1567400
521 27 235 0.25 2.5 259731 8.1 41070
522 47 84 0.25 75| 3754636 9 353176
523 58 169.75 0.25 13.25 | 1987982 2.7 146442
524 44 79.25 0.25 6.75 | 1180076 16.2 127664
525 47 103 0.5 8.5 | 2583020 3474 237381
526 65 370.25 0.75 27.75 | 23490315 2997 | 1508704
S30 10 5.75 0.25 1.75 232085 299.7 55384
S31 54 157.25 0.25 12.75 | 6469786 3.6 525709
532 21 18.75 0.25 2.5 442770 35.1 103223
S33 67 317.75 0.25 22.25 | 23744298 127.8 | 2374147
S36A 62 286.75 0.25 20.75 | 11915774 35.1 | 1701665
S37 56 219.25 0.5 17.25 | 5295093 58.5 882828
538 32 43 0.25 45 | 7664566 7074 | 1328299
542 40 114.75 0.25 10.75 | 16133009 18 | 3807184
S42A 67 421.5 0.25 29 | 30835487 10.8 | 3996842
S44 39 126.75 0.25 13.25 | 14175734 3628.8 | 2729453
545 40 1155 0.25 12.5 | 33798629 | 10462.5 | 5066681
546 25 52 0.25 475 | 4996744 100.8 | 1318721
S50 60 349.75 0.25 28 | 2.06E+08 12472.2 | 15070945
T_FRRR 36 47.25 0.25 4.5 | 11238389 60.3 | 1400092
T01 59 266.5 0.25 23.5 | 9995473 0.9 | 1009923
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Frequency .

(Overflows Duration (hrs) SWO Volume (ft"3)
Outfall | peryr) Total Min Max Total Min Max
T03 56 126.5 0.25 14 | 5084394 399.6 474312
T04 54 138.5 0.25 16.5 | 3492735 54 338292
T05 45 57.5 0.25 7| 2026803 136.8 263030
T06 42 75.75 0.25 9.5 | 13790507 29.7 | 1459090
T07 17 10.75 0.25 1.25 375630 483.3 87283
T08 66 427.25 0.5 35.75 | 1.28E+08 2965.5 | 11891498
T09 44 61.75 0.25 7.5 | 1453533 313.2 151683
T10 60 198.5 0.25 17.75 | 4024429 76.5 341119
T11 52 117.5 0.25 12 | 2318990 4221 203299
T12 16 13.5 0.25 2.25 173792 716.4 34489
T13 54 181.5 0.5 16.75 | 7792538 740.7 634764
T14 57 268 0.5 22.25 | 2.43E+08 3240 | 21016138
T15 52 160 0.25 17.25 | 11031615 7.2 904662

b. Update of the CSO frequency and volume for a typical hydrologic year

*This analysis was preformed by the first iteration of a model conversion model. This
model accounts for evaporation during any wet weather period which was not done in
previous models. A typical year is a simulated year where the rainfall is average

throughout the year.

Table I11.C.4-2 Overflow Summary for a Typical Year
SWO
Duration Overflow Percent
Regulator | Frequency (hrs) Volume (MG) Capture
C01 17 12.5 2.54 88.99%
C02 4 1.5 0.15 94.77 %
C04 20 22.25 3.30 82.04%
CO4A 12 13.5 7.19 97.11%
C05 13 13.25 2.92 86.18%
C06 56 151 41.13 55.87 %
C07 21 33.75 10.64 69.39%
C09 32 51.5 12.30 77.94%
C10 15 27.25 1.16 29.95%
C11 41 101.5 99.06 66.70%
C12 39 81.25 15.43 69.94%
C13 29 52 9.16 75.85%
Cl4 30 62.25 20.16 70.56 %
C15 17 28.5 2.15 76.58 %
C16 3 1.25 0.04 98.32%
C17 52 224.75 271.46 68.74%
C18 27 50.75 19.06 78.17%
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SWO
Duration Overflow Percent
Regulator | Frequency (hrs) Volume (MG) Capture
C19 20 17.25 4.96 91.13%
C20 13 16 2.42 89.61%
C21 15 20.75 3.75 87.02%
C22 35 62.5 14.90 70.37 %
C23 11 19 1.47 -4.80%
C24 20 51.75 10.50 61.80%
C25 12 19.25 5.08 88.13%
C26 5 8.25 0.58 88.23%
C27 7 8.5 1.54 92.75%
C28A 20 12.25 0.55 96.25%
C29 50 150.75 15.38 44.12%
C30 28 93.75 8.17 54.45%
C31 40 74.75 11.16 65.29%
C32 31 45.75 10.78 76.32%
C33 20 17.5 3.52 86.17%
C34 12 6.5 2.07 91.47%
C35 10 5 0.45 88.97%
C36 10 6 0.65 89.56%
C37 15 10.5 0.94 87.76%
D02 35 214.25 177.95 32.71%
D03 43 246.75 48.90 29.83%
D04 22 107.75 3.79 70.55%
D05 58 338.75 476.10 41.38%
D06 16 39.25 6.27 70.70%
D07 26 67.75 133.42 76.05%
D08 45 133.75 8.67 50.43 %
D09 6 3 0.70 96.84 %
D11 13 31 25.45 82.21%
D12 46 79.5 1.31 87.79%
D13 9 12.75 1.56 92.88%
D15 9 13.75 5.05 91.64%
D17 45 124.5 49.73 78.04%
D18 49 134 4412 75.04%
D19 49 174.75 37.31 74.31%
D20 34 61.25 19.69 76.36%
D21 42 105.5 44.24 69.48%
D22 73 488 239.40 46.21%
D23 41 55 2.29 85.06%
D24 26 30.5 1.17 76.99%
D25 65 392 934.59 45.86 %
D37 52 241.5 189.79 39.51%
D38 42 155.25 186.28 56.30%
D39 52 217.75 244.84 70.96%
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SWO
Duration Overflow Percent
Regulator | Frequency (hrs) Volume (MG) Capture
D40 61 293.25 21.32 52.67 %
D41 55 172.5 33.08 61.01%
D42 18 13.5 1.67 85.63%
D43 13 13 1.17 88.17%
D44 35 62.25 33.05 64.07%
D45 41 111 345.83 83.13%
D46 19 22.75 4.89 80.09%
D47 67 322.75 66.01 53.56 %
D48 38 84.5 123.06 70.91%
D49 8 3.75 0.69 89.03%
D50 16 12.75 2.16 82.90%
D51 66 585.25 20.32 67.44%
D51A 53 179.5 13.79 81.28%
D52 19 18.25 3.14 81.54%
D53 7 5 9.04 94.03%
D54 18 21 45.84 86.08 %
D58 23 33.75 7.39 78.83%
D61 38 57.75 6.58 72.01%
D62 27 28.25 2.44 76.92%
D63 33 78 104.21 70.46%
D64 26 35.25 1.54 83.25%
D65 25 50.25 56.06 74.11%
D66 32 76.5 57.77 71.71%
D67 31 57.75 25.43 76.07 %
D68 47 184.75 185.97 59.12%
D69 22 45 39.08 80.02%
D70 21 28.25 42.55 85.37%
D71 34 97.5 62.15 67.18%
D72 16 30.25 35.24 85.54%
D73 39 141.75 132.84 62.55%
F03 32 42 18.78 74.47 %
F04 65 211.75 71.97 61.57%
F05 66 241.5 8.97 63.89%
F06 20 29 5.97 52.70%
F07 41 73.25 21.25 73.72%
F08 40 65.75 11.72 77.58%
F09 60 205.75 10.20 68.52%
F10 64 284.75 26.45 49.37%
F11 68 387.5 134.28 52.04%
F12 30 39.25 5.90 73.37%
F13 45 98 11.36 67.11%
F14 35 425 2.29 76.14%
F21 63 332 764.94 51.29%
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SWO
Duration Overflow Percent
Regulator | Frequency (hrs) Volume (MG) Capture
F23 43 89.75 11.36 62.19%
F24 44 70.75 5.06 69.96 %
F25 9 15.25 17.79 90.44 %
P01 18 12 411 91.27%
P02 46 90 19.90 74.01%
P03 20 50.25 6.09 69.08%
P04 11 36 24.09 15.02%
P05 23 99.75 90.64 29.98%
RO1 65 202.5 10.33 64.89%
RO1A 75 400 97.24 51.87%
R0O2 66 196 1.28 66.84%
RO3 43 60.5 0.63 85.10%
R04 81 455.25 12.67 56.10%
RO5 69 237.25 3.07 71.01%
R0O6 45 104.5 33.39 82.43%
R0O7 16 8.5 12.50 97.03%
RO8 25 33.25 83.82 93.45%
R09 15 68 1.87 92.34%
R10 46 124.75 3.79 87.74%
R11 33 41 8.83 85.39%
R11A 7 3 0.09 99.34%
R12 16 11.75 7.15 98.16%
R12R 9 11.25 61.10 45.38%
R13 36 56.5 58.38 92.65%
R13A 11 5.5 3.79 99.15%
R14 44 97.75 48.76 95.10%
R15 21 31.25 47.53 94.34%
R18 68 477 1420.62 68.20%
R20 8 17.75 1.49 99.53%
R21 1 0.25 0.31 99.95%
R24 10 4 4.52 98.09%
S01 40 104 90.68 70.53%
SO1T 34 54.75 21.06 87.71%
S02 49 123.5 8.38 64.19%
S03 13 5.75 0.86 92.28%
S04 70 307.25 19.63 66.11%
S05 64 269 229.01 59.48%
S06 64 209.25 96.13 60.22%
S07 15 19.25 10.03 80.97 %
S08 33 49.5 1.36 81.00%
S09 34 52.75 43.11 75.14%
S10 55 155.75 18.99 67.12%
S11 55 149.5 7.48 65.61%
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SWO
Duration Overflow Percent
Regulator | Frequency (hrs) Volume (MG) Capture
S12 39 54.25 1.95 34.48%
S12A 38 45 3.22 83.89%
S13 16 7.5 2.39 91.24%
S14 65 242.75 21.35 48.78%
S15 20 19 1.83 87.80%
S16 64 179 8.71 70.90%
S17 21 22.5 4.07 86.31%
S18 49 160.75 43.21 75.57%
S19 20 17.75 1.84 83.92%
520 73 401 135.10 39.45%
S21 21 14.5 1.15 87.64%
S22 37 62.75 17.22 82.25%
S23 55 134.5 9.97 67.57%
S24 36 57.75 5.36 68.73%
S25 40 77.5 11.81 81.71%
S26 64 309.5 121.69 56.94%
527 65 313.25 965.65 59.82%
S28 8 3.75 0.60 96.77 %
S30 8 3.5 0.66 94.07 %
S31 53 125.75 31.49 72.23%
S32 15 11.25 1.42 85.68 %
S33 63 265 124.51 21.34%
S34 71 368.25 122.08 48.56 %
S35 5 3 0.18 95.68 %
S36 27 30 2.05 64.19%
S36A 61 257 53.49 57.37%
S37 56 190 23.60 60.14%
S38 26 31 25.67 73.22%
S39 15 17 6.52 90.20%
5S40 12 7.75 3.81 92.37%
542 34 91 72.55 74.00%
S42A 69 375.5 159.39 52.78%
543 57 271.5 70.66 42.43%
544 41 97.75 61.29 67.48%
545 40 82.5 144.11 74.85%
546 23 39.25 15.50 80.06%
547 58 408.25 80.76 5.85%
S50 59 275.5 1025.79 17.14%
S51 7 3 0.23 94.03%
T01 65 217.25 47.28 57.42%
T03 59 120.5 23.90 68.11%
T04 58 136.25 16.42 60.22%
T05 42 48.75 8.69 74.42%
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SWO

Duration Overflow Percent

Regulator | Frequency (hrs) Volume (MG) Capture
T06 36 53.25 61.89 74.17%
T07 8 5.75 1.18 91.57%
T08 69 370.5 679.21 55.40%
T09 38 50.25 6.19 77.12%
T10 63 195.75 20.68 52.25%
T11 54 87.25 10.06 65.18%
T12 8 5.25 0.42 90.75%
T13 61 157.5 36.02 60.33%
T14 62 232.75 1155.82 65.93%
T15 54 131.25 46.11 60.37%

C. Summary of the in-stream impacts and effectiveness of CSO controls and restoration

projects.

Discharges resulting from combined sewer overflows can have negative biological and
physical impacts on streams. CSOs tend to diminish water quality decreasing both the
number and diversity of fish and macro invertebrate species.  In addition, the
excessively high flows resulting from CSOs tend to produce degrading, incised stream
channels that do not readily access the floodplain.

As CSO controls and stream restoration projects are implemented, PWD expects to
demonstrate improvements of existing biological and physical stream impairments. The
extent of these improvements will be measured through regular monitoring to establish
the overall effectiveness of these interventions.

d. An annual summary of the information provided in the Special Discharge Monitoring
report including:

i. Rainfall data - total inches (to the nearest 0.01 inch) that fell each day and month
for the period of the reports.
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Table I11.C.4-3 PWD Raingage records by date

Date 1 [ 2345678 ]9 [10[11]12]13[14]15]16]17 18] 1920 21222324
7/1/2009 | 0.0 0.0 0.1] 0.0] 0.0] 0.0] 00] 0.0] 0.0] 03] 00| 00| 00| 00 00 0.0 00/ 00] 00] 00] 03
7/2/2009 | 03] 03] 07] 06| 05] 1.2] 02] 03] 06| 05| 03] 05| 05| 05| 06| 03] 06| 06| 03] 06 07] 08] 02] 06
7/7/2009 0.0 0.0] 0.0 0.0 0.0

7/11/2009 02] 02 00] 01] 01] 00] 03] 01 01] 01]00]00]o01]o01]o02]02]02]00 0.3

7/12/2009 | 10| 13| 11| 1.2] 08| 12] 10| 11| 16| 10| 14| 08| 12 11| 10| 13| 12| 11| 16| 12| 16| 16| 08] 09

7/15/2009 0.0 0.0

7/16/2009 | 0.0] 00| 03] 04 01 02] 17 12] 03] 03] 09]01]05]10]03]03]07]03]13]01]07]03]02]01

7/17/2009 | 02] 05] 07 05[] 02] 07 05] 05] 09] 07] 06| 02] 05| 05| 03] 04| 05] 08| 06| 01] 03] 07] 02] 02

7/18,/2009 0.0

7/21/2009 | 02] 01] 09] 09| 06| 03] 06| 06| 03] 09] 06| 06| 07| 06| 07| 07| 06| 08| 08| 12| 05|01 01| 07

7/22/2009 0.0 0.0 0.1] 0.0 0.0 0.0

7/23/2009 | 01| 01| 04| 04 01 01] 03] 05]01]06]06]01]07]02]01]00]06]01]01]01]01]00]00]01

7/24/2009 | 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 00] 0.0] 0.0] 00] 00| 00| 00| 00| 00| 00| 00| 00 00 00] 0.0] 0.0] 0.0

7/25/2009 | 0.0] 01] 0.0] 0.0] 0.0] 0.0] 0.0] 00] 00] 00] 00] 00 00| 00| 00| 00| 00| 00| 00 00 00] 01] 00] 0.0

7/26/2009 | 0.0] 01| 01| 01] 00 01 01| o01]02]01]01]00[01]01]01]01]01]01]01]01]04]01]01]01

7/27/2009 0.0 0.0 0.0 0.0 ] 0.0 0.0

7/28/2009 05

7/29/2009 | 06| 0.8] 04| 05] 05[] 03] 05] 04| 05| 04| 04| 05| 03] 04| 04| 06| 04]07]05]07]01]02]07] 04

7/30/2009 0.0 0.0 0.0 0.0

7/31/2009 | 1.7 | 14| 09 09| 16| 03] 11| 09| 11| 13| 09| 16| 08| 11| 15| 14| 04| 08| 12| 1.0 13| 10| 15] 09
8/1/2009 0.0 0.0 0.0 0.0
8/2/2009 | 15| 13| 11| 12| 17 16| 12 1215 21 11| 17| 11 15| 15| 14| 11| 14| 25| 12| 46| 18| 15] 1.0
8/3/2009 0.0 00| 0.0
8/6/2009 | 02] 02] 01] 02] 02 01] 02 020101 01]02]02]03]02]02]02]01]01]02]01]01]02]01
8/9/2009 | 22 26| 11| 11| 17| 20| 21| 1.8 20| 12] 18| 17| 13| 23| 25| 18] 17| 26| 23| 05| 24| 24| 27] 05

8/12/2009 | 00| 01] 00| 01] 0.0] 0.0] 0.0] 0.0 0.1 00| 00] 00] 00] 00]00]00]o00]o00]02]01]01]00]00

8/13/2009 | 02] 02] 07] 07] 02] 04] 04| 03] 02| 08] 03] 02] 04] 03] 01] 03] 05| 04]04]10]09]03]01]009

8/14/2009 0.0 ] 0.0 0.0 ] 0.0 0.0 0.0

8/18/2009 | 03] 03] 00| 01] 03] 04| 01| 01] 03] 01| 01| 03] 01]02]02]01]01]01]01]01]01]02]03]01

8/19/2009 | 02| 0.4 0.0/ 01 0.0 0.0 01] 00] 00] 01] 02] 00 00| 01] 00
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8/21/2009 | 01] 03] 02| 03] 02] 04| 01] 01] 04| 02]02]02]03]01]01]01]03|04]03]|04]07]04]01] 04

8/22/2009 | 32| 27| 17 19] 23] 21 26| 21| 17| 21 21 23] 16| 1.7] 27| 30 18] 16| 1.8| 22| 30| 34| 16| 20

8/23/2009 0.0 | 0.0 0.0 0.0 0.0

8/28/2009 | 0.7] 04| 04| 04| 13] 06| 05| 04| 05| 05] 04| 1.3] 04| 05| 06| 05| 05| 05| 04| 04| 05| 06| 1.2 06

8/29/2009 | 34| 16| 06| 08| 38| 23| 14| 1.3 19| 04| 10| 38| 08| 07| 19| 1.8 13| 21| 08| 06| 07] 21| 27] 03

8/30/2009 00 00] 00] 0.0 01] 0.0 00] 01] 00] 00 0.1 0.0 00] 00] 00] 00 0.0

9/9/2009 00/ 00| 00]00]01]00]01]01]01]02]00]00]00 01 01 04] 01] 00] 02

9/10/2009 | 01] 01] 01| 01] 01| 01| 01| 01|01 o01] 01|01 o01]o1]o1]o0r]o01]o01]o1|o01]o01]o01]o01] 01

9/11/2009 | 23| 24| 18| 19| 23| 24| 21| 20| 22| 23 22| 23| 20| 19| 22 19| 21| 22] 21 16| 24| 22 18] 12

9/12/2009 | 01| 01| 02 02 02] 02 01]01]02] 02 02] 0101 o01]01]02]03]02]03]02]01]02

9/13/2009 0.0 ] 0.0 0.0 00| 0.0 00] 00] 00] 0.0] 0.0 0.0 0.0

9/14/2009 0.5

9/16/2009 00| 07| 06]00]01]03]12]00]02]10[00][09]01]00 07| 03] 06] 04] 03] 00 0.1

9/17/2009 0.0] 0.0 0.0 0.0 0.0 0.0 ] 0.0

9/18,/2009 05

9/20/2009 0.0 0.0

9/21/2009 0.0

9/23/2009 | 0.1 0.0 01 05| 05 0.1

9/24/2009 | 01| 01| 12| 12 03] 0907 02]10]07]00]10]06]03]02]12]04]10]12]08]02]01]07

9/25/2009 0.1 0.1

9/26/2009 | 01] 02] 02] 01 02] 02] 02] 02] 02] 02 02] 02] 02] 02] 02] 02] 02 02] 02] 02] 02

9/27/2009 | 09] 09] 09] 06] 0.0] 09] 09] 07| 08] 1.0] 09 01| 09 08] 09| 1.0] 09| 09 09 08] 09] 09] 1.0

9/28/2009 | 03] 03] 04| 03] 00] 03] 04| 04| 03] 04 00| 04] 04] 04] 04] 04| 03] 03 04] 04] 03] 03

9/29/2009 0.0] 0.0 0.0 0.0 0.5

9/30/2009 01| 0.0 0.1 0.0 ] 0.0 0.0

10/2,/2009 0.0 0.0 0.0 01] 0.0 0.0 ] 0.0

10/3/2009 | 00] 01] 01] 01] 00| 0.0] 01| 00 01| 01| 01| 00 01| 00 00] 01]01]00]00]01]00]01]00] 01

10/4/2009 0.0 0.0 0.0 0.0

10/5,/2009 0.0 0.0

10/7/2009 | 01] 01] 01] 00 01 o1] o1] oo o1 o1t o1t o1t o1 o1 o101 o01]00]00]00]01]01]01]01

10/9/2009 | 00| 00] 00| 0.0] 0.0] 0.0] 0.0] 0.0] 01| 0.0 0.0 0.0 0.0] 0.0] 00] 01 00] 00] 00] 00 00| 01 00 00
10/10/2009 | 00 00| 01] 00] 00| 01| 01| 0.0 01| 01| 01| 00 01] 00 01] 01]00]01]01]00]01]01]00]00
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10/15/2009 | 07| 07| 07| 07] 06| 07] 07] 08] 07] 09| 08| 06| 0.7] 07| 07] 07] 08] 0.7] 08] 0.7] 09] 0.7] 0.7 0.7
10/16/2009 | 05| 05 01] 01] 04] 03] 01] 01] 03] 01| 01| 04 01]02]02] 03] 01]02]01]00]02]05]05]00
10/17/2009 | 08| 10| 07] 07] 07] 1.0] 08] 07] 1.0] 08| 08| 07| 07| 07| 08| 08| 07 09| 1.0] 06| 1.1] 1.0] 08| 0.7
10/18/2009 | 02 02| 02| 02] 02] 03| 02] 02] 03| 02] 02 02] 02] 02| 03] 02] 02| 02] 02]02] 03] 02 02] 02
10/22/2009 0.5
10/23/2009 | 00| 01 02] 02] 01 01] 01 0o1] o1] o201 o1 o1t o1 o1t o1]o1]o02]01]02]02]01]00]02
10/24/2009 | 15| 17| 15| 16| 17| 17| 15| 13| 15| 15| 14| 1.7 14| 13] 1.7] 18] 1.7] 14| 18| 17| 18| 17| 18] 15
10/27/2009 | 06| 06| 06| 06] 07] 06] 06| 06| 06| 06| 06| 0.7] 06| 06| 06] 06| 07] 06| 07] 07] 07] 0.7] 06| 0.7
10/28/2009 | 12| 13| 11| 11| 14| 12| 11| 10| 12 12 12| 14| 11 12|12 13 11| 12 12 11| 11| 12| 07] 11
10/29,/2009 0.0 0.0 0.0] 0.0 0.0 00] 00] 00] 00] 00
10/31/2009 | 02 04| 03] 03] 02] 03] 04| 02] 03] 04| 03] 02 03] 03] 04] 04] 04]02]02]03]02]03]03]03

11/1/2009 | 01] 01] 01] 01] o1 o1 o1 o1 o1 o1 o1 o1 o1 o1 o1]o01]o00]01]01]01]01]01]01]01

11/2/2009 0.0 ] 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0 | 0.0

11/3/2009 0.0 0.0 0.0

11/5/2009 00| 0.0 0.0 0.0

11/7/2009 0.0
11/11/2009 | 01| 01] 00] 00] 00| 01] 01| 00 01| 01| 01| 00 00 00 01] 00] 00] 01]01]00] 0101 01] 01
11/12/2009 | 04| 04| 03] 03] 04| 03] 04| 03] 04| 03] 03] 04| 03] 04| 04| 04] 03] 03] 03] 03] 03] 04] 04] 02
1171372009 | 02 ] 02 01| 01] 0201 o01] 0101 0101|0201 o01]o01]o01]o01]o01]o01]o01]01]01]01]01
11/14/2009 | 02| 02 01] 01] 01 02] 01] 01] 02] 02 02 0102 01]02]02]01]01]01]01]01]02]01]01
11/18/2009 0.0 0.1
11/19/2009 | 01 02| 01] 01] 01] 03] 01| 01] 04 0201|0101 o01]01]01]01]03]04]00]03]03]02]02
11/20/2009 | 09| 06| 05] 06| 08] 04| 08| 0.6] 05| 06| 07| 08] 06| 07| 08| 09| 06| 05| 04| 06| 04| 06| 09 06
1172372009 | 02 02] 01| 01] 02] 01| 02] 0102 01] 01| 02]01]02]02]02]01]01]01]01]01]02]02]01
11/24/2009 | 01 01] 01] 01] 01] 02] 02] 02] 02 0102 0101 o01]02]01]02]02]01]01]01]02]01]00
11/25/2009 | 01 01| 01] 01] 01] 02 01 0o1] o1] o201 o1 o1 o1 o1]o1]o01]o02]01]01]01]02 0.2
11/26/2009 0.0 0.0 0.0 | 0.0 0.0
11/27/2009 | 0.0 | 0.0 00| 0.1 0.0 0.0 0.0
11/30/2009 | 02 02] 03] 03] 02] 03] 03] 03] 03] 04| 03] 02] 03] 03] 02]02] 03] 03] 04| 03] 04] 03 0.3

12/2/2009 | 06] 07] 06] 07] 07] 07] 07] 02] 06| 08] 07| 07| 06| 06| 07] 07] 06| 08] 07] 0.7] 08] 0.7] 06| 0.7

12/3/2009 | 04] 04| 05| 05| 05| 04| 04| 02] 04| 06| 05[] 05| 05| 05| 04| 05| 05| 04| 05| 05| 05| 04| 04| 05

12/5/2009 | 05| 05| 06| 05| 06| 02] 05| 05| 05| 04| 05| 06| 05[] 06| 06| 05| 06| 03] 03] 06| 01| 05| 05 0.2
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12/6/2009 0.0 00 0.1 0.1 01] 00 01] 01 0.1
12/7/2009 0.0 0.2 17 0.1 0.0 0.2 0.1
12/8,/2009 0.0 0.1
12/9/2009 | 21| 23] 21| 17| 24| 23| 21| 14| 22| 21 22 24 21 21| 21| 23] 22| 25| 24| 07 21] 24| 19] 21
12/10,/2009 0.0 0.0
12/13/2009 | 11| 12| 11| 11 1211|1109 11| 12 11|12 11 11|12 121212 09| 12 10] 12| 11 11
12/15/2009 0.0
12/18,/2009 0.0 0.0
12/20/2009 | 0.1 | 0.0 00 00]00]00]01] 01 00] 00] 00] 00] 01 00] 01] 00 0.0 0.0
12/21/2009 | 00| 0.0 | 0.0 0.0 01] 00 01] 00 0.1 0.0 00 01]00] 00] 00 00] 00| 00] 01
12/22/2009 0.0 ] 00 0.0 0.0 0.0 0.0 01] 00| 00] 00 0.1
12/23/2009 0.0
12,/24/2009 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0
12/25/2009 | 03] 03] 03] 03] 04| 05| 03] 02] 03] 03] 03] 04] 03] 03] 03] 03] 03] 03] 03]03]03]04]02]05
12/26/2009 | 18] 20 ] 19| 20] 22| 23| 18] 14| 20 20| 22| 22 22 18| 18] 19| 20 21| 22| 20 21 ] 22 16] 20
12/27/2009 | 00| 0.0] 0.0] 00] 0.0 00| 01] 01] 00 00] 01| 00] 00 01]01]00]01]00] 01] 00 00| 00 01
12/31/2009 | 03] 03] 02| 02] 03] 02 02] 02] 02 02] 02 03] 02]02] 03] 03] 02 02]02]02]02]03] 03] 02
1/1/2010 | 00| 00| 01| 00] 0.0] 00| 00] 0.0 0.0 01]00]00]00[00]00]00[01]01]01 0.0 0.1
1/5/2010 0.0
1/8/2010 00] 00] 00] 00] 00] 00 00| 01]00] 00] 00 0.0 00] 01] 00/ 0.0 01] 00/ 00
1/17/2010 | 08 ] 09| 08| 1.0 1.1] 09 08| 08| 08] 1.0] 09| 11] 09] 09| 09] 09] 09 07| 09| 08] 09| 10| 06] 08
1/18/2010 | 00| 0.0 ] 00| 00] 0.0] 01 0.0] 0.0 00] 0.0] 0.0] 00] 0.0] 00| 0.0] 0.0] 00 0.0] 0.0] 00] 0.0] 00| 0.0] 0.0
1/19/2010 0.0
1/20/2010 0.0
1/24/2010 | 00] 0.0] 00| 00] 0.0] 00 0.0] 0.0 00] 0.0] 01| 00] 0.0 01| 00] 01] 00 00] 00| 00] 0.0] 0.0 0.0
1/25/2010 | 15| 15| 1.7 07] 18] 16| 1.7 09| 15| 19] 18| 17| 16| 16| 14| 18] 18| 16| 16| 16| 23| 16| 14| 16
1/26/2010 | 00| 0.0] 00| 00] 0.0] 00 0.0] 0.0 00] 0.0] 00| 00] 0.0] 00| 0.0] 0.0 00] 0.0] 00| 00] 0.0] 00 0.0
1/31/2010 0.0 ] 00
2/1/2010 0.0 0.0
2/2/2010 | 00] 0.0] 00| 00] 0.0] 00| 0.0] 00| 00] 0.0] 00| 00] 0.0] 00| 0.0] 0.0] 00 0.0] 0.0] 00] 0.0] 00| 0.0] 0.0
2/3/2010 | 00| 0.0] 00| 00] 0.0] 00 0.0] 0.0] 00] 0.0] 00| 00] 0.0] 00| 01] 0.0] 00 0.0] 0.0] 00] 0.0] 00| 0.0] 0.0
2/5/2010 | 02] 02] 02| 02] 02] 02| 02]02]02]02]02]02]02]02]02]02]02]02]02]02]02[02]02]02

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0054712
FY 2010 Combined Sewer and Stormwater Annual Reports
179 of 314




2/6/2010 | 03] 03] 03] 03] 03] 03] 03] 03] 03] 03] 03] 03] 03]03]03]03]03|03|03|03]|03]03]|03]03
2/9/2010 | 06| 06| 06| 06| 06| 06 06| 06| 06| 06| 06| 06] 06| 06| 06| 06| 06 06| 06| 06| 06| 06| 0.6] 0.6
2/10/2010 | 08| 0.8] 08| 08] 08| 08 0.8] 08| 08| 0.8] 08| 08] 0.8] 08| 08| 0.8] 08 0.8] 08| 08] 0.8] 08| 0.8] 0.8
2/11/2010 | 00| 0.0] 00| 00] 0.0] 00| 00| 0.0] 00] 0.0] 00| 00] 0.0] 00| 0.0] 0.0] 00 00| 00| 00] 0.0] 00| 0.0] 0.0
2/12/2010 0.0
2/14/2010 | 0.0 0.0 0.0 0.0 0.0 00] 00| 00] 00
2/15/2010 | 01] 01] 01| 01] 01| 01| 01| o101 o1]o1|o1]or]o1]o1]or]o1]o1]or]o1]o1]o01]o01]o01
2/16/2010 | 00| 0.0] 00| 00] 0.0] 00| 0.0] 0.0] 00] 0.0] 00| 00] 0.0] 00] 01] 00] 00 00| 00| 00] 0.0] 00| 0.0] 0.0
2/17/2010 | 00| 0.0] 00| 00] 0.0] 00| 00| 0.0] 00] 0.0] 00| 00] 0.0] 00| 0.0] 0.0] 00 00| 00| 00] 0.0] 00| 0.0] 0.0
2/18/2010 0.0] 0.0
2/19/2010 0.0
2/22/2010 | 02] 02] 01| 02] 02] 02 02] 02 02] 02]02]02]02]02]01]02]01]02]02]01]02]02]01]02
2/23/2010 | 1.0 10| 11| 09 10| 11| 11| 11| 1o 13| 11| tof t1| t1 | r1] t1 | 11]o09] 1109 12| 11| 08] 09
2/24/2010 0.0 ] 00 0.0 00] 00] 00] 0.0 0.0 ] 00 00/ 00 00]00] 00] 00 0.0
2/25/2010 | 02] 02] 03] 04] 03] 03] 03] 03] 02] 04a] 03] 03] 03]03]02]02]03]01]02]04]02]03]02]03
2/26/2010 | 00] 0.0] 00| 00] 0.0] 00 00| 0.0] 00] 0.0] 00| 00] 0.0] 00| 0.0] 0.0] 00 0.0] 00| 00] 0.0] 0.0] 0.0] 0.0
2/27/2010 | 00| 0.0] 00| 00] 0.0] 00 00| 01| 00] 0.0] 00| 00] 0.0 01| 00] 0.0] 00 0.0] 00| 00] 0.0] 00| 0.0] 0.0
3/2/2010 00] 00]00] 00] 00] 00 00] 00| 00] 00] 00 00] 00]00]00[00]00]01]01]00]00
3/3/2010 | 01] 01] 00| 00] 00] 01 00] 01]01] 00]01]00]01]01]00]00]00]00[00]00]01]01]00]00
3/12/2010 | 05] 06| 04| 04] 06| 05| 05| 05] 05 05| 05| 06] 05] 04| 05] 05[] 05| 04| 05| 04] 05] 06| 04] 04
3/13/2010 | 28| 3.0 ] 24| 20] 28] 27| 29[ 29| 28] 25] 29| 28] 28] 24| 31| 29| 29| 20| 31| 20] 32] 31| 18] 25
3/14/2010 | 03] 03] 07| 04] 03] 03] 05| 07 03] 07] 08| 03] 09] 05| 04] 03] 09 04| 06| 04] 04] 03] 04] 04
3/15/2010 | 03] 03] 02| 02] 03] 04| 03] 03] 03] 02] 03] 03] 02] 04| 03] 03] 03] 02]03]02]04]04]03]02
3/16/2010 0.0 0.0 0.0 0.0
3/22/2010 | 09] 09| 14| 12 11| 11| 11| 11 o9 1a 1211|1111 10| 11| 13121211 10] 10| 10] 15
3/23/2010 | 00| 0.0] 00| 00] 01| 00 0.0] 0.0] 00] 0.0] 00| 01] 0.0 00| 01] 01] 00 00] 00| 00] 00] 00] 00] 0.0
3/24/2010 0.0
3/26/2010 | 02] 02] 02] 02] 02] 02] 02] 02] 02] 02] 02 02 02 02] 02] 02]02]02]02]02]02]02]02] 01
3/28/2010 | 03] 03] 02| 04] 03] 04 03] 03] 03] 04] 04| 03] 03] 00| 03] 03] 03] 04]04]03]04a]04]03]03
3/29/2010 | 16| 16| 15| 17| 16| 16| 17| 16| 15| 19] 18| 16] 13 09| 15| 1.7 15| 17| 16| 15] 15| 16| 15] 1.8
3/30/2010 | 08| 08| 15| 07] 07| 14| 12| 14| 13| 15] 16| 07] 15| 15| 09] 09| 13| 07| 13| 18] 12] 14| 06] 13
3/31/2010 | 00| 0.0] 00| 00] 0.1] 00 0.0] 00| 00] 0.0] 00| 01] 00] 00| 00] 00] 00 00] 00| 00] 0.0] 00| 0.0] 0.0
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4/6/2010 | 0.0 | 0.0 0.0 0.0 00] 00/ 00 0.0 00
4/8/2010 | 0.0 | 0.0 0.0 0.0 0.0] 0.0 00] 00] 00
4/9/2010 | 05 06| 05| 06 07| 05 06] 05| 05| 06] 05| 07| 06] 07] 07| 06| 07| 04| 05| 06| 05] 05| 05| 05
4/10/2010 0.0 0.0
4/11/2010 0.0 ] 00 0.0 00] 00/ 00 0.0 00| 00] 00 0.0
4/13/2010 | 01| 01] 01| 02| 01] 0201 0101|0201 o1]o2]01]o01]o1]o1]o1]o01]o01]02]01]01]01
4/14/2010 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0
4/16/2010 | 02| 02| 02 01 02 02] 01] 01] 02] 02] 02 02 01 01 01]02]01]02]02]02]02]02]02]01
4/17/2010 | 0.0 | 00| 0.0] 00 0.0] 00| 00] 0.0] 0.0] 00] 0.0] 00| 0.0] 0.0] 00| 0.0] 0.0] 00] 0.0] 00| 00] 0.0] 00| 0.0
4/19/2010 0.0
4/21/2010 | 01 02] 00] 02| 02 01|01 01| 02]01] 01] 02] 00 02|01 o1]o1]o1]o00]01]o02]02]01
4/22/2010 | 0.0 | 0.1 0.0] 0.0 0.0 0.0 0.0 0.0 00] 01] 00
4/25/2010 | 09| 0.8] 09| 1.0 1.0 08| 08] 07] 07] 09] 09| 10| 07| 1.2] 08| 08| 09| 08| 08] 09| 0.7] 08| 09| 09
4/26/2010 | 08| 0.8] 0.7] 09 09| 08| 08] 06| 08| 06] 07] 09| 05] 08| 10| 1.0 08| 07] 07] 07| 06] 09] 08] 0.6
4/27/2010 | 00| 0.0] 00| 00] 00| 01| 00] 0.0] 00| 0.0 0.0] 00| 00] 01| 00] 00 00] 01] 00]00] 01] 01 0.0
5/3/2010 | 1.0 | 1.0] 09] 08| 11| 1.1 10| 09] 10| 09] 10| 10| 06] 09| 11| 12] 1.0/ 09] 09] 08| 09] 12] 08 0.6
5/11/2010 | 02 ] 02] 02| 02] 02] 03| 02] 02] 02 02] 02| 02] 02] 03] 03] 02] 02 03] 03] 02]03]02]01]01
5/12/2010 | 04| 04| 04| 03] 04| 03] 03] 03] 02] 04| 03] 04] 02] 03] 03] 03] 03] 03][03]05]03[03]04]05
5/13/2010 0.0
5/14/2010 | 01] 01] 00| 01] 01] 00 01 02 01] 02]01]03]00]00]02]01]01 00] 00| 04] 01
5/15/2010 0.0 01] 01 00] 01 0.0 01] 00]01]01]00] 00 00| 01
5/17/2010 00] 00] 00/ 00]00]00]00[00]00]00[00]00[00]00]00[00[]00]o00[00]00]00]00
5/18/2010 | 0.7] 0.7] 07| 08] 08| 07| 06| 05| 06 08| 07| 05| 05] 06| 06] 07] 07] 06| 07] 07] 07| 06 06] 0.7
5/19/2010 0.0/ 00 0.0 00 0.0 0.0 0.0
5/22/2010 | 0.0 | 0.0 | 0.0 00] 01] 00 01] 00| 00] 01 0.0 00] 00 01] 00 01] 00| 00] 00
5/23/2010 | 00] 01] 00| 01] 00| 01 01| 01| 01] 01] 01] 01 01] 00] 00/ 01]00] 02 02] 01 01] 00
5/24/2010 | 00| 0.0] 00| 00] 0.0] 01 0.0] 01| 017 0.0 0.0 01] 01]01]00]01|01]00]01]01]00] 00
5/27/2010 | 01] 01| 00| 00] 0.0] 00| 0.0 00] 00| 00] 01 0.0 00/ 00]00]01]00]02]00
5/29/2010 01] 00 0.1] 00 0.0 00] 01 0.2
5/30/2010 | 01] 01] 02] 01] 01] 01| o01]00]01]0a]00]01]01]01]01]00]00]01]00]01]02]01]01]01
5/31/2010 0.1
6/1/2010 | 02 02] 01| 04| 04| 01| 07| 04| 01| 03] 03 02] 01]02]04a]07]04]02]01]03]01
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6/2/2010 0.0
6/3/2010 0.0 0.1 00/ 01]01)00] 00] 01 01/00[00]00]01]01]01]00]01] 0.0
6/9/2010 | 06| 06| 06| 05| 05| 05| 05| 03| 05| 08| 05| 06| 05| 05| 05| 05| 05| 05| 05| 07| 05| 05| 05
6/10/2010 0.0 0.0
6/13/2010 | 08| 08| 03| 07| 05| 11),04]02|11]06|02]05/02]09|04]05]05]05]05]13]07]11]03] 11
6/14/2010 0.0
6/16/2010 0.0 0.0
6/17/2010 00| 00] 00| 00] 0.0 0.0 0.0 | 0.0 00/ 00|00 00]00]00]01)]00]00]0.0
6/22/2010 0.0 0.0
6/23/2010 0.0 0.0
6/24/2010 | 11| 08| 01]01|07]10|02]03|15|01]02]10]01]02]00]|07]02]02]05]00]|07] 16| 10] 0.0
6/27/2010 0.0 0.0 | 0.0
6/28/2010 | 0501|0101} 03]02)01]01)00]00]01]01]01]00 00/01]01]02] 02 02 ] 01
7/1/2010 0.1
Table I11.C.4-4 PWD Raingage records by year and Month
Year | Month | 1 2 3 4 5 6 7 8 9 |10 |11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
2009 7| 42| 45| 55| 55| 46| 44| 61| 57|57 64| 60| 45|56| 56| 50| 50| 52|58|67|53| 60| 50| 38] 45
2009 81120101 | 61| 67]118| 99| 85| 75|88| 75| 71117 61| 76[100] 94| 74| 92| 87| 69|13.0|114]107| 59
2009 9] 39| 41| 55|50] 27| 47|50| 55| 41| 56| 56| 27| 55| 44| 52| 43|57|51|57|35| 57| 43| 34| 44
2009 10| 58| 66| 54| 57| 61| 64| 57|51|61|62|57| 61|55|54| 61| 64| 60| 63| 63| 57| 65| 67| 56| 54
2009 11| 25| 24|18 20] 23| 23[23|19|25|22|23| 23| 21|21| 24]25|20]21|20]19| 21| 25| 21| 18
2009 12| 71| 75|74 72| 83|182|72|69|75|77|80| 83| 75|73| 74|78|77]|79]|76|61| 73| 80| 67|76
2010 1] 24| 24|27 18] 29| 27|27 |18|25|30]29]| 29]|26| 26| 24|29 28|25 27]25]| 32| 28] 21| 26
2010 2| 35| 36|37|37| 36|37|36|37|36|40|37)| 36|37|37]| 36|36|37|34]|36]|36| 38| 38| 34| 35
2010 3/ 79| 82| 85| 71| 82| 86| 88|89|83|94|96| 82|88| 74| 83|84|93|71|93]|80| 90| 91| 65| 86
2010 4| 26| 28| 25| 30| 31]26| 26| 20| 26| 26]|25] 31|21|31| 29]|29]29]|24|23]|27| 23| 28| 28] 23
2010 5| 26| 28| 25| 25| 2727|2522 25]29]|26]| 25| 16| 27| 25|27 |27]|26| 26| 24| 29| 27| 27|23
2010 6| 31| 25|13 18] 24|29|20|14|32|18| 14| 22| 12|18] 12]22|20| 19| 20| 23| 23] 33| 19| 12
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ii. The total number of regulator inspections conducted during the period of the
report.

Please refer to SECTION II.A.3.1 “CSO REGULATOR INSPECTION &
MAINTENANCE PROGRAM” on page 17 for information on this section. Also refer to
page 2 of APPENDIX A for the total number of regulators inspected during the
reporting period.

iii. A list of blockages (if any) corrected or other interceptor maintenance
performed, including location, date and time corrected, and any discharges to
the stream observed.

Please refer to SECTION II.A.3.1 “CSO REGULATOR INSPECTION &
MAINTENANCE PROGRAM” on page 17 for information on this section. Also refer to
page 3 of APPENDIX A for the total number of regulators inspected during the
reporting period.

e. Dry-weather overflows - for all dry weather overflows, indicate the location, date and
time discovered, date and time corrected/ceased, and action(s) taken to prevent their re-
occurrence.

Please refer to page 10 of APPENDIX A for a detailed listing of Dry-Weather overflows.

f. Wet-weather overflows - using calibrated models of the combined sewer system, provide a
summary of the annual CSO frequency, volume, and percent capture of combined sewer
flows.

Please refer to section a Table III.C.4-1 on page 166 for the list of wet-weather overflows
for the estimated average annual frequency and volume statistics for the past fiscal year.
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Table II1.C.4-5 Listing of all CSO permitted outfalls

m%%m“ 4 _W MMMMM hm_smﬁﬂwm Regulator Location Discharges to: Interceptor AWMMM_
NPDES Permit #0026689 - Northeast
39d 58m
2 50s 75d 4m 58s Castor Ave. and Balfour St. Delaware River Somerset D 17
39d 58m
3 45s 75d 5m 6s Venango St. NW of Casper St. Delaware River Somerset D_18
39d 58m
4 41s 75d 5m 15s Tioga St. NW of Casper St. Delaware River Somerset D_19
39d 58m
5 43s 75d 5m 28s Ontario St. NW of Casper St. Delaware River Somerset D_20
39d 58m
6 44s 75d 5m 41s | Westmoreland St. NW of Balfour St. Delaware River Somerset D 21
39d 58m
7 42s 75d 5m 53s Allegheny Ave. SE of Bath St. Delaware River Somerset D_22
39d 58m
8 38s 75d 6m 12s Indiana Ave. SE of Allen St. Delaware River Somerset D_23
39d 58m
10 38s 75d 6m 28s Cambiria St. E of Melvale St. Delaware River Somerset D 25
Upper Delaware Low
11 40d 1Tm 18s | 75d 1m 44s Cottman St. SE of Milnor St. Delaware River Level D 02
Upper Delaware Low
12 40d 1m 14s | 75d 2m Os Princeton Ave SE of Milnor St. Delaware River Level D _03
Upper Delaware Low
13 40d 1m 8s | 75d 2m 13s | Disston St. SE of Wissinoming St. Delaware River Level D_04
Upper Delaware Low
14 40d Om 58s | 75d 2m 34s Magee St. SE of Milnor St. Delaware River Level D _05
Upper Delaware Low
15 40d Om 53s | 75d 2m 46s Levick St. SE of Milnor St. Delaware River Level D_06
16 40d Om 44s | 75d 3m 5s Lardner St. SE of Milnor St. Delaware River Upper Delaware Low D_07
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Level

Upper Delaware Low
17 40d Om 38s | 75d 3m 13s Comly St. SE of Milnor St. Delaware River Level D_08
Upper Delaware Low
18 40d Om 34s | 75d 3m 18s Dark Run La and Milnor St. Delaware River Level D_09
Upper Delaware Low
19 40d Om 21s | 75d 3m 28s Sanger St. SE of Milnor St. Delaware River Level D_11
Upper Delaware Low
20 40d Om 2s | 75d 3m 43s Bridge St. Se of Garden St. Delaware River Level D 12
39d 59m Upper Delaware Low
21 53s 75d 3m 47s Kirkbride St. and Delaware Ave. Delaware River Level D 13
39d 59m Upper Delaware Low
22 24s 75d 4m 4s Orthodox St. and Delaware Ave. Delaware River Level D_15
Frankford Avenue & Ashburner
23 40d 2m 36s | 75d 1m 15s Street Pennypack Creek Pennypack P_01
Frankford Avenue & Holmesburg
24 40d 2m 36s | 75d 1m 16s St. Pennypack Creek Pennypack P_02
Torresdale Ave. NW of Pennypack
25 40d 2m 13s | 75d 1m 19s Ck. Pennypack Creek Pennypack P_03
Cottage Avenue & Holmesburg
26 40d 2m 23s | 75d 1m 21s Avenue Pennypack Creek Pennypack P_04
Holmesburg Ave SE of Hegerman
27 40d 2m 2s | 75d 1m 21s St Pennypack Creek Pennypack P_05
28 40d 4m 34s | 75d 9m 44s | Williams Avenue SE of Sedgewick Tacony Creek Frankford High Level T_01
Complost Ave West of Tacony
29 40d 2m 28s | 75d 6m 56s Creek Tacony Creek Frankford High Level T_03
Rising Sun Ave East of Tacony
30 40d 2m 11s | 75d 6m 48s Creek Tacony Creek Frankford High Level T_04
Rising Sun Ave West of Tacony
31 40d 2m 9s | 75d 6m 48s Creek Tacony Creek Frankford High Level T_05
Bingham Street East of Tacony
32 40d 2m 3s | 75d 6m 41s Creek Tacony Creek Frankford High Level T_06
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33 40d 1m 51s | 75d 6m 43s | Tabor Road West of Tacony Creek Tacony Creek Frankford High Level T_07
Ashdale Street West of Tacony
34 40d 1m 42s | 75d 6m 47s Creek Tacony Creek Frankford High Level T_08
Roosevelt Blvd. West of Tacony
35 40d 1m 37s | 75d 6m 48s Creek Tacony Creek Frankford High Level T_09
Roosevelt Blvd. East of Tacony
36 40d 1m 37s | 75d 6m 47s Creek Tacony Creek Frankford High Level T_10
Ruscomb Street East of Tacony
37 40d 1m 29s | 75d 6m 43s Creek Tacony Creek Frankford High Level T 11
Whitaker Avenue East of Tacony
38 40d 1m 23s | 75d 6m 41s Creek Tacony Creek Frankford High Level T_12
Whitaker Avenue West of Tacony
39 40d 1m 22s | 75d 6m 42s Ck Tacony Creek Frankford High Level T 13
40 40d Om 59s | 75d 6m 28s I Street & Ramona Ave. Tacony Creek Frankford High Level T_14
41 40d Om 57s | 75d 6m 20s J Street & Juniata Park Tacony Creek Frankford High Level T_15
Castor Avenue at Unity Street Upper Frankford Low
42 40d Om 57s | 75d 5m 51s Circle Frankford Creek Level F 03
Wingohocking St East of Adams Upper Frankford Low
43 40d Om 52s | 75d 5m 42s Ave Frankford Creek Level F 04
Bristol Street West of Adams Upper Frankford Low
44 40d Om 41s | 75d 5m 41s Avenue Frankford Creek Level F_05
Worrel Street East of Frankford Upper Frankford Low
45 40d Om 25s | 75d 5m 33s Creek Frankford Creek Level F 06
Worrel Street West of Frankford Upper Frankford Low
46 40d Om 26s | 75d 5m 34s Creek Frankford Creek Level F 07
Torresdale Ave & Hunting Park Upper Frankford Low
47 40d Om 21s | 75d 5m 36s Ave Frankford Creek Level F_08
Frankford Ave North of Frankford Upper Frankford Low
48 40d Om 19s | 75d 5m 34s Ck Frankford Creek Level F_09
Frankford Ave South of Frankford Upper Frankford Low
49 40d Om 19s | 75d 5m 35s Ck Frankford Creek Level F 10
50 40d Om 15s | 75d 5m 26s [ Orchard Street South of Vandyke Frankford Creek Upper Frankford Low F_11
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Creek Level
39d 59m Sepviva Street North of Butler Upper Frankford Low
51 56s 75d 5m 14s Street Frankford Creek Level F 12
39d 59m Duncan Street Under Delaware Lower Frankford Low
52 49s 75d 5m 3s Exp. Frankford Creek Level F_13
Lower Frankford Low
54 40d Om 16s | 75d 4m 15s | Wakeling Street NW of Creek Basin | Frankford Creek Level F_21
Lower Frankford Low
55 40d 0m 19s | 75d 4m 5s Bridge Street NW of Creek Basin Frankford Creek Level F 23
Lower Frankford Low
56 40d Om 18s | 75d 4m 5s Bridge Street SE of Creek Basin Frankford Creek Level F 24
Lower Frankford Low
57 40d Om 15s | 75d 4m 15s Ash Street West of Creek Basin Frankford Creek Level F_25
58 40d Om 30s | 75d 3m 20s Levick St. & Everett Ave. Delaware River Wakling Relief Sewer D_FRW
Rock Run Flood Relief
59 40d 2m 16s | 75d 6m 53s Nedro Ave & 7th St. Tacony Creek Sewer T_FRRR
Castor Ave. & East Hunting Park Frankford High Level
60 40d Om 36s | 75d 5m 44s Ave. Frankford Creek Relief Sewer F_FRFG
NPDES Permit # 0026662 - Southeast
Lower Delaware Low
2 39d 58m 9s | 75d 7m 19s Dyott Street & Delaware Ave. Delaware River Level D_38
Susquehanna Ave. East of Beach Lower Delaware Low
3 39d 58m 7s | 75d 7m 23s Street Delaware River Level D_39
Lower Delaware Low
4 39d 58m 5s | 75d 7m 26s Berks Street East of Beach Street Delaware River Level D _40
Lower Delaware Low
5 39d 58m 3s | 75d 7m 37s Palmer Street East of Beach Street Delaware River Level D 41
39d 57m Columbia Avenue East of Beach Lower Delaware Low
6 54s 75d 7m 42s Street Delaware River Level D_42
39d 57m Marlborough Street & Delaware Lower Delaware Low
7 56s 75d 7m 48s Ave Delaware River Level D_43
8 39d 57m 75d 7m 54s Shackamaxon St East of Delaware Delaware River Lower Delaware Low D_44
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53s Ave Level

39d 57m Lower Delaware Low

9 48s 75d 8m 0Os Laurel Street & Delaware Avenue Delaware River Level D_45
39d 57m Lower Delaware Low

10 41s 75d 8m 11s Penn Street & Delaware Avenue Delaware River Level D_46
39d 57m Fairmont Ave West of Delaware Lower Delaware Low

11 37s 75d 8m 9s Ave Delaware River Level D_47
39d 57m Willow Street West of Delaware Lower Delaware Low

12 28s 75d 8m 13s Ave Delaware River Level D 48
39d 57m Callowhill Street & Delaware Lower Delaware Low

13 24s 75d 8m 20s Avenue Delaware River Level D_49
39d 57m Delaware Avenue North of Vine Lower Delaware Low

14 21s 75d 8m 13s Street Delaware River Level D_50
39d 57m Race Street West of Delaware Lower Delaware Low

15 11s 75d 8m 17s Avenue Delaware River Level D 51
Lower Delaware Low

16 39d 57m 7s | 75d 8m 25s Delaware Avenue & Arch Street Delaware River Level D 52
39d 56m Lower Delaware Low

17 57s 75d 8m 23s Market Street & Front Street Delaware River Level D 53
39d 56m Front Street South of Chestnut Lower Delaware Low

20 50s 75d 8m 24s Street Delaware River Level D 54
39d 56m Lower Delaware Low

21 26s 75d 8m 32s South Street & Delaware Avenue Delaware River Level D_58
39d 56m Catharine Street East of Swanson Lower Delaware Low

22 12s 75d 8m 33s Street Delaware River Level D_61
39d 56m Lower Delaware Low

23 10s 75d 8m 32s | Queen Street East of Swanson Street Delaware River Level D_62
Christian St West of Delaware Lower Delaware Low

24 39d 56m 5s | 75d 8m 33s Avenue Delaware River Level D_63
39d 55m Washington Ave East of Delaware Lower Delaware Low

25 59s 75d 8m 35s Ave Delaware River Level D 64
39d 55m Reed Street East of Delaware Lower Delaware Low

26 45s 75d 8m 29s Avenue Delaware River Level D_65
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39d 55m

Tasker Street East of Delaware

Lower Delaware Low

27 37s 75d 8m 28s Avenue Delaware River Level D_66
39d 55m Moore Street East of Delaware Lower Delaware Low

28 26s 75d 8m 21s Avenue Delaware River Level D _67

Lower Delaware Low

33 39d 54m 6s | 75d 8m 12s | Pattison Avenue & Swanson Street Delaware River Level D 73
39d 58m Cumberland St East of Richmond Lower Delaware Low

36 21s 75d 6m 58s St Delaware River Level D_37
39d 57m Race Street West of Delaware Lower Delaware Low

37 12s 75d 8m 24s Avenue, North of D-51 Delaware River Level D_51A
39d 55m Snyder Avenue & Delaware

29 13s 75d 8m 20s Avenue Delaware River Oregon D_68
39d 54m Delaware Ave North of Porter

30 60s 75d 8m 13s Street Delaware River Oregon D_69
39d 54m Oregon Avenue & Delaware

31 44s 75d 8m 15s Avenue Delaware River Oregon D_70
39d 54m

32 33s 75d 7m 59s | Bigler Street & Delaware Avenue Delaware River Oregon D_71
39d 54m Packer Avenue East of Delaware

34 24s 75d 8m 8s Ave Delaware River Oregon D 72

NPDES Permit # 0026671 - Southwest

39d 56m 75d 12m Lower Schuylkill East

2 17s 17s Reed Street & Schuylkill Avenue Schuylkill River Side S_31
39d 55m 75d 12m Lower Schuylkill East

3 54s 28s 35th St. and Mifflin St. Schuylkill River Side S_36A
39d 55m 75d 12m Lower Schuylkill East

4 41s 38s Vare Avenue & 29th Street Schuylkill River Side S_37
39d 556m Lower Schuylkill East

5 12s 75d 12m 5s Passyunk Avenue & 29th Street Schuylkill River Side S_42
39d 556m Lower Schuylkill East

6 12s 75d 12m 5s Passyunk Avenue & 28th Street Schuylkill River Side S_42A
39d 54m 75d 12m 26th Street 700" North of Hartranft Lower Schuylkill East

7 57s 16s St Schuylkill River Side S 44
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39d 53m 75d 12m Lower Schuylkill East
8 53s 39s Penrose Avenue & 26th Street Schuylkill River Side S_46
39d 57m 75d 10m 24th Street 155" South of Parktown Central Schuylkill East
9 38s 50s Pl Schuylkill River Side S 05
39d 57m 75d 10m 24th Street 350" South of Parktown Central Schuylkill East
10 39s 49s Pl Schuylkill River Side S 06
39d 57m 75d 10m Central Schuylkill East
11 39s 50s 24th Street East of Schuylkill River Schuylkill River Side S_07
39d 57m 75d 10m Central Schuylkill East
12 29s 43s Race Street & Bonsall Street Schuylkill River Side S_08
39d 57m 75d 10m Central Schuylkill East
13 30s 45s Arch Street West of 23rd Street Schuylkill River Side S 09
39d 57m 75d 10m Central Schuylkill East
14 16s 49s Market Street 25" East of 24th Street Schuylkill River Side S 10
39d 57m 75d 10m Central Schuylkill East
15 11s 51s 24th St. N of Chestnut St. Bridge Schuylkill River Side S_12A
75d 10m Central Schuylkill East
16 39d 57m 7s 52s Sansom Street West of 24th Street Schuylkill River Side S 13
75d 10m Central Schuylkill East
17 39d 57m 5s 53s Walnut Street West of 24th Street Schuylkill River Side S 15
75d 10m Central Schuylkill East
18 39d 57m 1s 56s Locust Street & 25th Street Schuylkill River Side S_16
39d 56m Central Schuylkill East
19 57s 75d 11m Os Spruce Street & 25th Street Schuylkill River Side S_17
39d 56m Central Schuylkill East
20 52s 75d 11m 5s Pine Street West of Taney Street Schuylkill River Side S_18
39d 56m Central Schuylkill East
21 49s 75d 11m 9s | Lombard Street West of 27th Street Schuylkill River Side S 19
39d 56m 75d 11m Central Schuylkill East
22 47s 12s South Street East of 27th Street Schuylkill River Side S 21
39d 56m 75d 11m Schuylkill Avenue & Bainbridge Central Schuylkill East
23 44s 18s Street Schuylkill River Side S_23
24 39d 56m 75d 11m Schuylkill Avenue & Christian Schuylkill River Central Schuylkill East S_25
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34s 28s Street Side
39d 56m 75d 11m Ellsworth St West of Schuylkill Central Schuylkill East
25 29s 35s Avenue Schuylkill River Side S 26
75d 11m Mantua Avenue & West River Central Schuylkill West
26 39d 58m 1s 17s Drive Schuylkill River Side S_01
39d 57m Haverford Avenue & West River Central Schuylkill West
27 54s 75d 11m 7s Drive Schuylkill River Side S_02
39d 57m Spring Garden St W of Schuylkill Central Schuylkill West
28 51s 75d 11m 4s Expy Schuylkill River Side S_03
39d 57m Central Schuylkill West
29 53s 75d 11m 4s | Powelton Ave W of Schuylkill Expy Schuylkill River Side S_04
39d 57m 75d 10m Central Schuylkill West
30 16s 53s Market St West of Schuylkill Expy Schuylkill River Side S_11
75d 10m Schuylkill Expressway & Walnut Central Schuylkill West
31 39d 57m 5s 58s Street Schuylkill River Side S 14
39d 56m 75d 11m Central Schuylkill West
32 51s 14s 440" Northwest of South Street Schuylkill River Side S 20
39d 56m 75d 11m 660" South of South St E of Central Schuylkill West
33 46s 22s Pennfield Schuylkill River Side S 22
39d 56m 75d 11m 1060" South of South St E of Central Schuylkill West
34 43s 26s Pennfield Schuylkill River Side S 24
39d 56m 75d 12m
35 32s 27s 46th Street & Paschall Avenue Schuylkill River Southwest Main Gravity S_30
39d 56m 75d 12m
36 36s 18s 43rd St. and Locust St. Schuylkill River Southwest Main Gravity 5_50
39d 56m 75d 12m Lower Schuylkill West
37 13s 23s 49th Street South of Botanic Street Schuylkill River Side S_32
75d 12m Lower Schuylkill West
38 39d 56m 8s 24s 51st Street South of Botanic Street Schuylkill River Side S_33
39d 55m 75d 12m Lower Schuylkill West
39 43s 45s 56th Street East of P&R Railroad Schuylkill River Side S 38
39d 54m 75d 12m Lower Schuylkill West
40 39s 55s 64th St. and Buist Ave. Schuylkill River Side S_45
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39d 56m

41 10s 75d 14m 6s | 60th Street & Cobbs Creek Parkway Cobbs Creek Cobbs Creek High Level C_18
39d 58m

51 51s 75d 16m 4s City Line Avenue & 73rd Street Cobbs Creek Cobbs Creek High Level C 01
39d 58m City Line Ave 100" South Side of

52 51s 75d 16m 1s Creek Cobbs Creek Cobbs Creek High Level C 02
39d 58m 75d 15m Lebanon Ave Southwest of 73rd

54 30s 26s Street Cobbs Creek Cobbs Creek High Level C 05
39d 58m 75d 15m

55 31s 25s Lebanon Avenue & 68th Street Cobbs Creek Cobbs Creek High Level C_06
39d 58m 75d 15m

56 26s 26s Lansdowne Avenue & 69th Street Cobbs Creek Cobbs Creek High Level Cc 07
39d 57m 75d 14m

57 51s 56s 54th Street & Cobbs Creek Cobbs Creek Cobbs Creek High Level C_09
39d 57m 75d 14m

58 50s 53s Gross Street & Cobbs Creek Cobbs Creek Cobbs Creek High Level C_10
39d 57m 75d 14m Cobbs Creek Pky South of Market

59 43s 53s St Cobbs Creek Cobbs Creek High Level C. 11
39d 57m 75d 14m

60 27s 60s Spruce Street & Cobbs Creek Cobbs Creek Cobbs Creek High Level C_12
39d 56m 75d 14m

61 45s 58s 62nd Street & Cobbs Creek Cobbs Creek Cobbs Creek High Level C_13
39d 56m 75d 14m

62 36s 50s Baltimore Avenue & Cobbs Creek Cobbs Creek Cobbs Creek High Level C_14
39d 56m 75d 14m

63 31s 26s 59th Street & Cobbs Creek Parkway Cobbs Creek Cobbs Creek High Level C_15
39d 56m 75d 14m

64 26s 23s Thomas Avenue & Cobbs Creek Cobbs Creek Cobbs Creek High Level C_16
39d 56m

65 13s 75d 14m 6s Beaumont Street & Cobbs Creek Cobbs Creek Cobbs Creek High Level C_17
39d 58m 75d 16m

66 29s 48s Cobbs Creek Pky S of City Line Ave Cobbs Creek Cobbs Creek High Level C_ 31

67 39d 58m 75d 15m Brockton Road & Farrington Road Cobbs Creek Cobbs Creek High Level C_33
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12s 56s

39d 58m 75d 15m

68 40s 44s Woodcrest Avenue & Morris Park Cobbs Creek Cobbs Creek High Level C 34
39d 58m 75d 15m Morris Park West of 72nd Street &

69 47s 54s Sherwood Road Cobbs Creek Cobbs Creek High Level C_35
39d 58m 75d 15m Woodbine Ave South of

70 49s 35s Brentwood Rd Cobbs Creek Cobbs Creek High Level C_36
39d 57m 75d 15m | Cobbs Creek Parkway South of 67th

71 55s 15s & Callowhill Streets Cobbs Creek Cobbs Creek High Level C 37
39d 58m 75d 16m

72 22s 11s Cobbs Creek Parkway & 77th Street Cobbs Creek Cobbs Creek High Level C_32
39d 58m 75d 15m

82 38s 28s Malvern Ave. and 68th St. Cobbs Creek Cobbs Creek High Level | C_04A
39d 55m 75d 14m Mount Moriah Cemetary & 62nd

42 57s 19s Street Cobbs Creek Cobbs Creek Low Level C_19
39d 55m 75d 14m

43 46s 39s 65th Street & Cobbs Creek Parkway Cobbs Creek Cobbs Creek Low Level C_20
39d 55m 75d 14m

44 37s 40s 68th Street & Cobbs Creek Parkway Cobbs Creek Cobbs Creek Low Level cC.21
39d 55m 75d 14m

45 27s 46s 70th Street & Cobbs Creek Parkway Cobbs Creek Cobbs Creek Low Level C_22
39d 55m 75d 14m Upland Street & Cobbs Creek

46 15s 52s Parkway Cobbs Creek Cobbs Creek Low Level C.23

75d 14m Woodland Avenue East of Island

47 39d 55m 1s 49s Ave. Cobbs Creek Cobbs Creek Low Level C. 25
39d 54m 75d 14m

49 44s 56s Claymont Street & Grays Avenue Cobbs Creek Cobbs Creek Low Level C_29
39d 54m 77th Street West of Elmwood

50 34s 75d 15m 1s Avenue Cobbs Creek Cobbs Creek Low Level C_30
39d 54m 75d 14m Island Ave. Southeast of Glenmore

78 49s 50s Ave Cobbs Creek Cobbs Creek Low Level C_28A
39d 57m

75 59s 75d 11m 3s 16th St. & Clearfield St. Schuylkill River Main Relief Sewer S_FRM
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39d 56m 75d 14m

83 31s 25s 56th St. & Locust Cobbs Creek Thomas Run Relief Sewer | C_FRTR
39d 57m 75d 14m

84 49s 53s Arch Street & Cobbs Creek Cobbs Creek Arch Street Relief Sewer C_FRA
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g.  Chronic or continuous discharges - Provide the status and corrective actions taken at all
sites identified as being chronic or continuous discharges, including an estimate of flow and

duration.

The only known chronic discharges are Main and Shurs and PC-30. For information
on corrective actions, please refer to SECTION III.B.1.11 ‘FELIMINATE CSO/MAIN
AND SHURS OFF-LINE STORAGE (SW) - CONSTRUCTION AND
IMPLEMENTATION OF THE MAIN AND SHURS OFF-LINE STORAGE
PROJECT” on page 98 and SECTION III1.B.2.1.1 “INFLOW/INFILTRATION (I/I)

CONTROLS- PC-30 RELIEF SEWER” on page 107.

Table II1.C.4-6 SSO Statistics for Period July 1 2009 - June 30 2010

Main & Shutrs

Event Start of Overflow End of Overflow Event Flow Flow
Duration Volume Volume (Millions of

No. Date Time Date Time (hours:mins) (ft"3) gallons)

1 8/2/09 11:12 AM 8/2/09 11:52 AM 0:40 9637 0.0721

2 8/9/09 7:57 AM 8/9/09 9:24 AM 1:27 11932 0.0893

3 10/24/09 5:47 PM 10/24/09 6:24 PM 0:37 3559 0.2700

4% 12/9/09 6:15 AM 12/9/09 9:15 AM 3:00 14111 0.1056

5 3/13/10 2:32 PM 3/13/10 4:30 PM 1:57 10603 0.0793

6 3/29/10 1:10 AM 3/29/10 1:20 AM 0:10 57 0.0004

* The monitoting sensor at this site failed from the beginning of December until 12/10/2009. By analyzing the
rainfall data for the petiod from 12/01/2009 - 12/10/2009 and applying the model, we have determined that a
overflow most likely occurred during the 12/09/2009 storm.

PC-30
Event Start of Overflow End of Overflow Event Flow Flow
Duration Volume Volume (Millions of
No. Date Time Date Time (hours:mins) (ft"3) gallons)
1 8/2/09 1:05 PM 8/2/09 3:17 PM 2:12 129127 0.9660
2 8/22/09 2:55 AM 8/22/09 3:02 AM 0:07 1188 0.0100
3 10/24/09 8:25 PM 10/24/09 8:42 PM 2:18 163875 1.2259
4 12/9/09 6:42 AM 12/9/09 12:15 PM 5:32 456714 3.4200
5 12/13/09 3:30 PM 12/13/09 7:17 PM 3:47 209172 1.5600
6 12/26/09 8:07 AM 12/27/09 2:37 AM 18:30 1404282 10.5054
7 1/25/10 10:35 AM 1/25/10 2:45 PM 4:10 276593 2.0692
8 2/23/10 6:20 PM 2/23/10 10:55 PM 4:35 162528 1.2159
9 3/13/10 8:07 AM 3/15/10 1:40 AM 17:32 1085487 8.1205
10 3/22/10 6:35 PM 3/23/10 1:15 AM 6:40 90511 0.6771
11 3/29/10 1:27 AM 3/30/10 10:47 PM 21:20 1139341 8.5234
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h.  Documentation showing the continued implementation of the Nine Minimum Controls.

Please refer to SECTION II OF THIS REPORT ‘IMPLEMENTATION OF THE NINE
MINIMUM CONTROLS (NMCS)’ on page 14.

i. Long Term Control Plan Implementation - The permittee shall submit information that
describes the efforts to update and implement the CSO LTCP. The permittee shall continue
to update implementation schedules as part of the Annual CSO status report.”

Please refer to SECTION IIL.A “CSO LTCP UPDATE - REPORT ON THE PROGRESS
OF THE LTCP UPDATE” on page 86 for information on the status of the LTCPU.

II1.C.4.3 Rotating Basin Approach to Watershed Monitoring -
Continue to implement a rotating basin approach to
watershed monitoring in CSO receiving waters in order to
characterize the impact of CSO discharges and other
pollutant/pollution sources and the efficacy of CSO controls
and watershed restoration practices.

The Rotating Basin Approach as described in earlier Integrated Watershed Management
Plans was a laudable goal; this watershed-focused approach has proven to be infeasible
from a data acquisition standpoint, due to the additional time required to collect
continuous and wet weather targeted water quality data. Furthermore, a program
which focuses on a single watershed at a time is hard to justify given the needs of
monitoring stormwater BMPs implemented throughout the City under the CSO Long
Term Control Plan and various Integrated Watershed Management Plans.

The “Comprehensive Watershed Monitoring Program” replaced the Rotating Basin
Approach which is a watershed monitoring strategy developed by the Philadelphia
Water Department to comply with both the City’s stormwater and CSO permit
requirements and to assist with the Sourcewater Protection Program’s objectives. This
approach outlines a five-year plan (i.e., 2010-2015) including time-lines, goals and
objectives for the monitoring program, changes and/or additions to the current strategy
and budgetary considerations. The Philadelphia Water Department will continue to
work with the Southeast Regional Office of the Department of Environmental Protection
to finalize this monitoring strategy.

Please refer the SW portion of the Annual Report SECTION F.2.STEP 1.B -
MONITORING & SAMPLING on page 228 for information about Comprehensive
Watershed Monitoring Program.
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STORMWATER MANAGEMENT PROGRAM
ANNUAL REPORT

Part I Permit Conditions
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Section A Applicability And Limitations On Coverage

The City will comply with the permit language on what are authorized and what are
unauthorized stormwater discharges.
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Section B Legal Authority

The City maintains adequate legal authority to enforce the Stormwater Management
Program, in accordance with the National Pollutant Discharge Elimination System
(NPDES) regulations 40 Code of Federal Regulations CFR122.26(D)(2)(i). Legal
authority to operate and maintain the Stormwater Management Program includes
various ordinances, regulations, and policies enforced by City departments, many of
them in place prior to the EPA Stormwater Regulation. The ordinances and regulations
may be found at www.Phila.gov.

This Annual Report is submitted to the Pennsylvania Department of Environmental
Protection (PADEP), in accordance with requirements of the City of Philadelphia’s
NPDES Stormwater Management Permit No. PA 0054712. This Report is a compilation
of the progress made on the Stormwater Management Program, during the reporting
period from July 1, 2009 to June 30, 2010.
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Section C Effluent Limitations
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Section D Sediment Total Maximum Daily Load (TMDL) for
Wissahickon Creek

The City has developed and implemented a program designed to achieve the first goal
of the sediment TMDL effort which requires the City “to establish baseline data on the
City’s contribution of sediment loading and flow variations”. The City conducted a
feasibility study to determine MS4 outfalls and tributaries to the Wissahickon Creek
(within Philadelphia) that cause an adverse impact to in-stream habitats as a result of
transport of sediment and/or stream-bank erosion. The study initiated in October 2005
which includes an evaluation of the outfalls and tributaries that have the greatest
potential for improvement through implementation of BMPs and/or other methods.

As a result of the study, the City has designed and implemented a monitoring plan that
includes modeling results and monitoring for Total Suspended Solids (TSS) and flow at
selected MS4 outfalls and at the confluence of selected tributaries to the Wissahickon
Creek during various flow events (low flow, normal flow, and storm flow). The
following provides a brief summary of the major elements, actions, and findings of the
sediment and stream restoration feasibility study. A technical report summarizing two
years of the sediment study was produced in February 2009, entitled Wissahickon Creek
Watershed: TMDL Sediment Monitoring Report was submitted in the 2009 annual
report and will be available on the ADDITIONAL DOCUMENTS FOLDER ON THE
SUPPLEMENTAL CD. Updates based on data acquired between July 1 2009 and June
30 2010 are presented in the following summary of the sediment and stream restoration
feasibility study including the additional data that was collected in August 2009.

D.i. Conduct a Wissahickon Sediment TMDL Feasibility
study and submit report

Summary of Sediment and Stream Restoration Feasibility Study

Study Objectives

e To identify stream reaches with the most degradation and the greatest potential

for restoration
e To estimate sediment loads originating from streambank erosion.
e To establish stage-discharge and discharge-TSS rating curves for tributaries
e To provide an objective means of ranking the stream reaches for restoration

Study Approach

The TMDL is based on models used to estimate Total Suspended Solids (TSS)
originating from stream bank erosion and stormwater runoff. PWD developed an
approach based on field data and modeling, with conclusions tested using each of the
following approaches:
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e SWMM modeling was performed on three tributaries (Wises Mill, Cathedral and
Bells Mill) to estimate runoff loads and flows from outfalls and tributaries.
SWMM models were utilized to determine bankfull discharge as well as verify
flood flow and flood hazard conditions.

e Stream assessment techniques (BEHI scores) and Rosgen derived stream bank
erosion rates to estimate in-stream TSS load (can be applied to entire watershed).

e Bank pin measurements to verify or improve BEHI score approach (reality check
on BEHI based estimates).

e Estimate of total volume of soil eroded from pre-development conditions to
current stream profile. This was used to estimate time to reach current stream
profile using estimated erosion rates from BEHI (an independent reality check on
the estimated erosion rate using an entirely different approach).

Estimated Outfall Loadings and Runoff

Methods used to develop stormwater outfall flows and loads are described in detail in
the Wissahickon Creek Watershed Comprehensive Characterization Report
(WCWCCR). Drainage area and estimated mean annual runoff volume for each outfall,
estimated mean annual pollutant loads for each outfall and a summary of the total
number of outfalls per tributary are reported in tabular form.

Please refer to the SUPPLEMENTAL CD OR THE 2009 CSO/SW ANNUAL REPORT
RESPONSE for more details on the Feasibility Study.

In-Stream Loading Assessment Techniques

There are two elements to the monitoring program designed to assess in-stream loading
of TSS. The first estimates the sediment load originating from stream banks. The second
estimates the total sediment load being carried by the stream. PWD employed the Bank
Erosion Hazard Index (BEHI) and Near Bank Stress (NBS) as defined by Rosgen (1996)
to predict erosion rates and classify the erosion potential of the tributaries. Three
hundred and sixty eight reaches in 12 tributaries have been assessed using BEHI and
NBS criteria. Reaches were assessed based on visual inspection of obvious signs of
erosion. BEHI and NBS scores were grouped as very low, low, moderate, high, very high
or extreme. Reaches not assessed with BEHI and NBS criteria were assessed with
modified BEHI criteria. Modified visual assessments were meant to be rapid
assessments and relied on a combination of bank angle, weighted root density, surface
protection, and the best professional judgment of the PWD staff to categorize a bank as
having very low, low, moderate, high, very high, or extreme erosion potential.

A combination of the assessment types was used to predict the sediment load
originating from streambank erosion. Predictions were based on measured streambank
erosion rates in a reference stream in Colorado (Rosgen, 1996). The total sediment load
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predicted for 12 Wissahickon tributaries within Philadelphia County was 4.2 millions
pounds per year.

Bank Profile Measurements

Bank pins were installed in Monoshone, Kitchens Lane, Gorgas Lane, Cresheim, Valley
Green, Hartwell, Wises Mill, Cathedral Run, Rex Ave, Thomas Mill, Bells Mill, and
Hillcrest in an effort to measure streambank erosion at these sites. A total of 82 bank pin
sites were chosen to reflect varying BEHI and NBS scores in order to validate and
calibrate the prediction model. Twenty-two bank pin sites were installed during the fall
of 2005, and 60 bank pin sites were installed during the summer of 2006. A detailed
explanation of how to install and analyze bank pin data can found in the Wissahickon
Creek Watershed: TMDL Sediment Monitoring Report located in the ADDITIONAL
DOCUMENTS FOLDER ON THE SUPPLEMENTAL CD. The current bank pin
installation locations can be seen in FIGURE D-1 on the following page.
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Figure D-1 Bank Pin Locations
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Bank profiles at bank pin sites were measured annually to determine erosion rates.
Erosion rates were calculated by entering the bank profile measurements into
RIVERMorph 4.0 (RIVERMorph, LLC). RIVERMorph’s ‘Banks” module was used to
estimate the lateral erosion rate for all of the bank pin locations. The estimated sediment
load was then calculated (EQUATION 1).

Bank Erosion (Ib/yr) = 96.3 (BLH) where:

Sediment Density = 96.3 Ib/ft> (Rosgen, 1996)
B = Average Lateral Erosion Rate (ft/yr)

L = Bank Length (ft)

H = Bank Height (ft)

Erosion rates for banks that were not represented by bank pin location were determined
by applying the average lateral erosion rate measured at bank pin locations, as grouped
by BEHI class. The calculations used to determine the extrapolated erosion estimates are
discussed in detail in Section 2.6 of the Wissahickon Creek Watershed: TMDL Sediment
Monitoring Report located in the ADDITIONAL DOCUMENTS FOLDER ON THE
SUPPLEMENTAL CD. Using this method, a total sediment load of 2.1 million pounds
of sediment per year is estimated to originate from streambank erosion.

Stage Discharge and Sediment Discharge Rating Curves

In order to estimate the total suspended sediment load in the stream, a stage-discharge
and a sediment-discharge rating curve will be generated. Stage data will be used in
conjunction with the rating curves to calculate an estimated sediment load per year.

Stage data from Bells Mill, Cathedral Run, Wises Mill, Monoshone, Gorgas Lane,
Kitchens Lane, and Cresheim tributaries were recorded near the Wissahickon confluence
downstream of all stormwater outfalls. Stage was measured every six minutes by either
an ultrasonic down-looking water level sensor or a pressure transducer and recorded on
a Sigma620. PWD staff periodically downloaded stage data and performed quality
assurance. Any data determined to be incorrect was removed and saved in another
location.

Stage recording devices were installed in Bells Mill, Cathedral Run, Wises Mill, and
Monoshone from summer 2005 to summer 2007. Stage recording devices were also
installed in Gorgas Lane Run, Kitchens Lane Run and Cresheim Creek from summer
2007 to summer 2008. Stage-discharge rating curves were established in the Cathedral,
Wises Mill and Bells Mill tributaries following a modified version of the USGS protocol
(Buchanan and Somers 1969). These three curves were evaluated and it was determined
that the stage-discharge curves did not provide any additional information for analysis
in the sediment study.

In order to estimate suspended sediment loading, automated water collection devices
(ISCO model no. 6712) were used to collect water samples during wet weather events in
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the Wissahickon Creek tributaries. In the attempt to characterize an entire storm event,
automated samplers were triggered by a 0.2 ft elevation change in stream height and
collected samples every 20 minutes for the first hour. Following this step, samples were
then collected every 2-4 hours until discharge returned to base flow conditions.
Sediment-discharge rating curves were established in the Cathedral, Wises Mill and
Bells Mill tributaries following a modified version of the USGS protocol (Buchanan and
Somers 1969). These three curves were evaluated and it was determined that the
sediment-discharge curves did not provide any additional information for analysis in
the sediment study.

The location of installed samplers can be seen in FIGURE D-2.
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Tributary Restoration Potential Ranking

Any stream channel and corridor restoration plan for the Wissahickon requires a
ranking of tributaries. EVAMIX has been chosen to rank the restoration potential of
tributaries and stream reaches. EVAMIX is a matrix-based, multi-criteria evaluation
program that makes use of both quantitative and qualitative criteria within the same
evaluation; regardless of the units of measure. The algorithm behind EVAMIX is unique
in that it maintains the essential characteristics of quantitative and qualitative criteria,
yet is designed to eventually combine the results into a single appraisal score. This
critical feature gives the program much greater flexibility than most other matrix-based
evaluation programs, and allows the evaluation team to make use of all data available to
them in its original form.

Methods used to develop tributary restoration potential ranking are described in detail
in the ADDITIONAL DOCUMENTS FOLDER ON THE SUPPLEMENTAL CD.
EVAMIX was created as an initial ranking tool to compare the different tributaries. The
sediment study has been further enhanced with the calculated sediment load estimates
for each tributary to more accurately rank the tributaries. This information will be
utilized in the development of the Wissahickon Creek Integrated Watershed
Management Plan’s (WCIWMP) implementation commitment.

Sediment Loading and Erosion Results

After the completion of the August 2008 bank pin readings, the sediment load and
erosion estimates were calculated and produced in the Wissahickon Creek Watershed:
TMDL Sediment Monitoring Report which is located in the ADDITIONAL
DOCUMENTS FOLDER ON THE SUPPLEMENTAL CD.

D.ii. Wissahickon Sediment TMDL Monitoring plan
implementation

Wissahickon Sediment TMDL Monitoring plan implementation and outline
submission

Future Sampling

In efforts to comply with the Wissahickon Creek Sediment TMDL and the continuing
goal of reducing sediment load from tributaries within City boundaries, PWD is in the
process of developing a long-term implementation and monitoring strategy, which will
be closely associated with the Wissahickon Creek Integrated Watershed Management
Plan (WCIWMP) and its associated Implementation Plan(s) that PWD is developing.
PWD’s IWMPs are produced with an anticipated 20 year implementation timeline
addressed through four subsequent 5-year Implementation Plans (TABLE D-1). The
tributary restoration approach will be driven by the WCIWMYP’s Implementation Plans.

Outlined within this report is an implementation strategy that will carry forth through
the end of this Stormwater Permit cycle. Subsequent Stormwater Permits will reference
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the WCIWMP and Implementation Plans for up-to-date implementation and monitoring
strategies.

Table D-1 Timeline Strategy for Monitoring Components of the Wissahickon TMDL
2005 2006 2007 2008 2009 2010

1]2|3]4|1]2[3[4[1]|2|3]4]|1]2]3]4][1]2]3[4]1]2]3]4

Monitoring Program

Tributary Prioritization
BEHI/NBS Studies
Bank Profile Measurements
Stream Modeling

Flow Monitoring

Discharge Rating Curve
Continuous Stage Recording

Sediment Transport Rates
TSS Rating Curve HEEEENEEENENEENEEEEEEN

BMP Monitoring
Post Construction TSS Monitorin
Post Construction Bank Profile
Measurements
Post Construction Stream Modeling

Continued Bank Pin Program

PWD established 82 bank pin sites throughout 12 Wissahickon Creek tributaries within
Philadelphia County. The main objective of the bank pin program is to quantify the
load of sediment originating from streambank erosion within the Wissahickon tributary
system. Another objective of the bank pin program is to define a local relationship
between measured stream bank erosion and qualitative stream bank erosion (using
Rosgen’s BEHI/NBS method). PWD established bank pin sites in areas that were
assessed to have a range of BEHI/NBS scores in order to better estimate the true
standard deviations and arrive at a relationship between the empirical bank pin data
and the visual assessment.

Bank profiles at bank pin sites will be measured annually in order to calculate yearly
erosion rates and sediment loads. Erosion rates and sediment loads are calculated from
the bank profile measurements following the protocol outlined in the Wissahickon
Creek Watershed: TMDL Sediment Monitoring Report which is located in the
ADDITIONAL DOCUMENTS FOLDER ON THE SUPPLEMENTAL CD.

Continuous Stage Data

Stage data continues to be collected from Bells Mill, Wises Mill, Cathedral, Monoshone,
Gorgas Lane, Kitchens Lane, and Cresheim Creek. Stage data was recorded at
designated monitoring sites using a fixed Sigma ultrasonic sensor and/or pressure
transducer. Stage data was downloaded monthly and QA /QC was performed by PWD
staff.
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Stage- Discharge and Sediment-Discharge Rating Curve

Stage-discharge and sediment-discharge rating curves for Bells Mill, Cathedral, and
Wises Mill were completed following a modified version of the USGS protocol
(Buchanan and Somers 1969). These three curves were evaluated and it was determined
that the stage-discharge and sediment-discharge curves did not provide any additional
information for analysis in the sediment study. Therefore, the sediment-discharge and
stage-discharge rating curves were not created for the remaining tributaries with
Philadelphia County city limits.

August 2009 Bank Profile Update

During the week of August 10, 2009, PWD revisited the 81 bank pin monitoring
locations installed during 2005 and 2006 in the Monoshone, Kitchens Lane, Gorgas Lane,
Cresheim, Valley Green, Hartwell, Wises Mill, Cathedral Run, Rex Ave, Thomas Mill,
Bells Mill, and Hillcrest tributaries. At each location, bank profile measurements were
taken, if possible, and a digital photo was taken. Updated bank profiles for each bank
pin location are included in APPENDIX F - WISSAHICKON CREEK WATERSHED:
TMDL - ADDENDUM.

Of the 81 sites revisited by PWD, 30 sites were either damaged or lost. A damaged site
was classified as a site in which the toe pin was removed from its initial location, thereby
making any future measurement impossible. In most of these instances, the bank pins
installed were still present. A lost site was classified as one in which no evidence of its
profile was present. In these cases, both toe pins and banks pins were not able to be
identified in the field. The longest monitoring interval measured at each bank pin
location is listed in APPENDIX F - WISSAHICKON CREEK WATERSHED: TMDL -
ADDENDUM.

PWD believes that the majority of the damage at these sites was associated with a large
rain event that took place on Sunday, August 2, 2009. This rain event produced 4.6
inches of rain in the northwestern portion of Philadelphia, which encompasses the
monitoring area of this study. Flow measurement at USGS Gage 01474000 (Wissahickon
Creek at Mouth, Philadelphia, PA) peaked at 6,900 cfs on August 2, 2009. This discharge
represented a 9-Year storm based upon Bulletin 17B Guidelines. Visual observations
and anecdotal evidence suggested extraordinary flood damage present throughout the
Wissahickon Park system which would support the extensive damage observed at the
bank pin monitoring locations.

The average monitoring period for a bank pin location was 31 months. The minimum
monitoring period was 12 months and the maximum monitoring period was 45 months.
For the 30 monitoring locations where re-measurement was not possible, the lateral
erosion rate for the longest observation period at that location was used for further
calculation.

The predicted stream bank erosion rates for these tributaries were calculated using the
same methods detailed in this report, with one exception. In original report, the 81
remaining bank pin monitoring locations were divided into groups: Low, Moderate,
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and High. These groups were based on the BEHI field assessment. Further statistical
analysis showed that the Low and Moderate groups were not statistically independent
of one another. These groups were merged leaving two distinct groups, Low and High.
In addition, statistical outliers were defined and removed for each group. In this
addendum, the use of the Low and High groups has been modified. To establish a more
comprehensive lateral erosion rate estimate for the study area, all monitoring locations
have been classified as one group. The average lateral erosion rate of this group has been
calculated using the most recent bank profile measurements of August, 2009 at all 81
monitoring locations. This decision was based on the subjective nature of the visual
assessment and BEHI assessment protocols utilized in the prediction portion of this
study. Additionally, this decision was supported by the lack of recent data at the 30
destroyed monitoring locations, making any correlation between BEHI rating and lateral
erosion rate speculative, at best. In addition, because of the catastrophic damage
observed in the latest round of monitoring, statistical outliers were not removed.

The sample (n=81) did not exhibit characteristics emblematic of a normally distributed
population (Shapiro-Wilk: W=0.63, p=0.00000, Skewness = -4.02, Kurtosis = 30.81). The
average lateral erosion rate was -0.0562 ft/yr (+/- 0.0809 ft/yr). The extrapolated lateral
erosion rate produced an annual loading of 3.32 million pounds per year (+/- 4.42
million pounds per year) (TABLE D-2).

Table D-2: 2008, 2009 Stream bank erosion estimate comparison

Tributary Total Erosion (Ib/yr)

2008 2009
Bell's Mill 150,000 420,000
Cathedral Road Run 160,000 150,000
Cresheim Creek 530,000 840,000
Gorgas Run 160,000 170,000
Hartwell Run 110,000 200,000
Hillcrest 28,000 90,000
Kitchen's Lane 170,000 200,000
Monoshone Creek 57,000 160,000
Rex Ave 100,000 150,000
Thomas Mill Run 170,000 320,000
Valley Green Run 100,000 140,000
Wise's Mill Run 400,000 490,000
Total 2,100,000 3,300,000

To assess the normalized erosion potential of each tributary, the erosion rate per acre of
drainage area per year and the erosion rate per foot of stream length per year were
calculated (TABLE D-3, FIGURE D-3, FIGURE D-4) allowed direct comparison
between each of the tributaries with respect to both watershed size and the length of the
tributary. For example, in 2008, Cresheim Creek had the highest total erosion at 840,000
pounds of sediment per year simply because it was the longest tributary within
Philadelphia. After the erosion rate per foot of stream length was calculated, Cresheim
Creek ranked eighth out of the twelve tributaries.
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Table D-3: 2008, 2009 Erosion per drainage area and stream length

2008 2009
] Drainage | Stream . Erosion . Erosion
Tributary Area Length Erosion Erosion Rate Erosion Erosion Rate
(Acres) (feet) Rate Rate Per Rate Rate Per
(Ib/yr) :::e Footof | (Ib/yr) :Cerre Foot of
Stream Stream
Bell's Mill 323 6,722 150,000 464 22 420,000 1,307 63
Cathedral Run 160 2,790 160,000 1,000 57 150,000 913 52
Cresheim Creek 1,218 16,431 530,000 435 32 840,000 690 51
Gorgas Run 499 2,170 160,000 321 74 170,000 345 79
Hartwell Run 217 3,530 110,000 507 31 200,000 918 56
Hillcrest 144 5,272 28,000 194 5 90,000 597 16
Kitchen's Lane 234 7,753 170,000 726 22 200,000 850 26
Monoshone Creek 1,056 6,926 57,000 54 8 160,000 156 24
Rex Ave 137 1,903 100,000 730 53 150,000 1,131 81
Thomas Mill Run 104 4,008 170,000 1,635 42 320,000 3,058 79
Valley Green Run 128 2,874 100,000 781 35 140,000 1,086 48
Wise's Mill Run 446 7,056 400,000 897 57 490,000 1,090 69
Total / Average 4,666 67,435 | 2,100,000 645 37 3,300,000 1,012 54
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Figure D-3: Average Annual Erosion Rate
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Erosion Rate Per Acre of Drainage Area (2008, 2009)
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Figure D-4: Erosion Rate Per Acre of Drainage Area (2008, 2009)

Sediment TMDL - Establish baseline data and evaluate & implement BMPs,
evaluate benefits, report annually

The final objective of the TMDL monitoring program is to measure the efficacy of Best
Management Practices (BMPs) and their benefit in terms of sediment reduction in the
Wissahickon Creek Watershed. To meet this objective PWD will use the natural stream
channel design (NSCD) principles and monitoring methodology described in CSO
portion of the annual report SECTION III.C.23 - STREAM HABITAT
RESTORATION. The exploration of the NSCD technique is required in SECTION 2,
STEP 3B of the City of Philadelphia MS4 NPDES permit. SECTION F.2.STEP 3.B.
outlines the physical and biological/habitat monitoring methods that will be used to
examine the functionality of BMPs in the Wissahickon Creek Watershed.

PWD is working toward achieving instream erosion load reductions using stream
restoration approaches. PWD has some small-scale restoration projects that have
recently been completed in the Wissahickon Watershed by the PWD’s Waterways
Restoration Team (WRT). We are also working on developing stream bank restoration
designs for two tributaries to Wissahickon Creek, Bells Mill and Wises Mill.

Please refer the CSO portion of the Annual Report I111.C.2.3 - STREAM HABITAT
RESTORATION on page 141 for information about these stream bank restoration
designs.
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Table D-4 Small-scale Restoration Projects completed in Wissahickon by WRT

Project Watershed Description
Wissahickon Lower segment; interim
Wises Mill Run Creek stabilization
Interim stabilization;
Wissahickon infrastructure protection with
Gorgas Run Creek boulders

Stabilization and habitat
creation along the west bank of
Wissahickon the Wissahickon Creek
Rex Avenue Restoration Creek mainstem.

Stabilization of stormwater
outfalls including stream
Wissahickon restoration using NSCD
Carpenters Woods Outfalls Creek principles.

PWD is working toward achieving overland runoff loading reductions through the use
of stormwater treatment wetlands. PWD anticipates installing stormwater treatment
wetlands to treat overland runoff and reduce sediment loadings to the creek. Treatment
wetlands can be constructed adjacent to waterways to receive excess flows during large
storm events, and pocket wetlands can be built to receive stormwater flows from
adjacent sub-watershed areas. In addition, wetland habitats can be designed to
accommodate diverse habitats and increase the healthy living resources of the
Wissahickon Creek Watershed. Two proposed stormwater wetland creation projects in
the Wissahickon Watershed include one on Wise’s Mill and another on Cathedral Run.

Please refer the CSO portion of the Annual Report SECTION III.C.2.4 - WETLAND
ENHANCEMENT AND CONSTRUCTION on page 144 for information about these
stream bank restoration designs.

In addition, PWD has many proposed, ongoing, or completed SW BMP projects in the
watershed to reduce stormwater runoff. These projects are listed in SECTION III.C.1.3 -
IMPLEMENTATION OF STORMWATER BMPS AND LID on page 132.

Highlights of some recently completed stormwater management demonstration projects
in the Wissahickon include:
— Allens Lane Art Center Porous Basketball Court

— Courtesy Stables Runoff Treatment Project

Fox Chase Farms Riparian Buffer Project

Monastery Stables Stormwater Diversion & Detention Project

— Saylor Grove Stormwater Treatment Wetland
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— Springside School Stormwater Improvements

—  W.B. Saul High School

And finally, implementation of the City’s Stormwater Regulations will continue to
improve stormwater quality and quantity impacts as redevelopment and development
continues across the City. PWD is tracking the stormwater management practices
implemented by private development to address the regulations. Of particular interest
are green approaches that encourage the return of rainfall back to the hydrologic cycle
through evapotranspiration or distributed infiltration. Implementation of the
stormwater management regulations present the opportunity to get privately owned
properties within the Wissahickon Creek Watershed to assist in achievement of the
City’s TMDL commitment.

PWD is in the process of developing an implementation plan through the Integrated
Watershed Management Planning process, which will include PWD’s commitments to
addressing their Wissahickon TMDL obligations. Upon drafting this implementation
plan, PWD will submit it for review by the PADEP. The goal of PWD’s implementation
approach is to take a multi-faceted approach to reducing the amount of sediment in the
Wissahickon, both from overland runoff and from instream erosion sources. PWD
would use this implementation plan to commit to sediment load reductions through
implementation measures including stream restoration, land based projects and
implementation of the Stormwater Regulations, with the use of adaptive management to
achieve them.
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Section E Pollutant Minimization Plan (PMP) for Polychlorinated
Biphenyls (PCBs) in the City’s Municipal Separate
Storm Sewer System (MS4)

Submit a Pollutant Minimization Plan for PCBs

The City has polychlorinated biphenyl (PCB) Pollutant Minimization Plans in effect
under each of the three Water Pollution Control Plants individual NPDES permits which
set forth a more stringent plan than is requested within the City’s MS4 NPDES Permit.
For additional information on the City’s PCB PMP, see the City’s NPDES permits for
each of its three wastewater treatment plants:

NEWPCP PA0026689
SEWPCP PA0026662

SWWpPCP PA0026671

E.1 City PMP Contact Information:

Keith Houck, Manager
(215) 685 - 4910

Industrial Waste Unit
Aramark Tower, 4th Floor
1101 Market Street
Philadelphia, PA 19107

E.2 City of Philadelphia MS4 Service Area

The City’s municipal sanitary separate sewer system (MS4) comprises about 40% of
Philadelphia County and also accepts some water from surrounding communities. The
M$S4 includes the 434 permitted stormwater outfalls. A map of the MS4 service area
referencing all outfalls is shown in FIGURE E-1.
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Figure E-1 MS4 with all SW outfalls
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E.3/E.4 Known Locations of PCB Releases/Containments

Within the City’s MS4 service area, there are no known materials, equipment, processes,
soil areas or facilities that are known to be releasing, directly or indirectly. To that effect,
there are also no known PCB sources within its MS4 system that the City believes may
require some degree of control to reduce its discharge. However the City has compiled
a list of known locations where PCB material, equipment, processes, soil area, or
facilities are or have been located (APPENDIX E - PCB SOURCES AND
INSPECTIONS). This list has been compiled from 2 lists discussed below:

Description of “Dev