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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), Ill.
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
City of Philadelphia (City), during Fiscal Year 2019 (FY19), which encompasses the period of July 1st,
2018 through June 30th, 2019, to manage and reduce the CSOs permitted to discharge to waters of the
Commonwealth of Pennsylvania.

Il. Implementation of the Nine Minimum Controls

The Philadelphia Water Department (PWD) submitted an Updated Nine Minimum Control Report to the
Department on June 1, 2013 to supplement the 1995 report and describe current activities as a result of
new technology or practices. The nine minimum controls (NMCs) 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.

LA NMC1 - Proper Operation and Regular Maintenance Programs for the Sewer
System and the CSOs

IILA.1 Implement a Comprehensive Geographic Information System (GIS) of the City Sewer
System

To ensure PWD’s investment in GIS is as accurate and up to date as possible, edits and improvements
are made to data on a daily basis. PWD utilizes the GIS coverages as the foundation for many of its
operations including maintenance management, capital improvements, and hydraulic modeling. During
FY19, GIS layers were updated and maintained to ensure the accurate tracking and reporting of PWD
assets and infrastructure. In addition, the GIS platform was updated to a newer version to take
advantage of new functionality.

IILA.2 Implement a Comprehensive Sewer Assessment Program (SAP)

PWD continues to implement a comprehensive SAP to provide inspection of the collection system using
closed circuit television (CCTV) and Sonar. The SAP is a critical tool for operations and maintenance as it
provides information on existing pipe conditions and helps to locate where repairs are needed. The
program is also used to guide the capital improvement program to ensure that the existing sewer
systems are adequately maintained, rehabilitated, and reconstructed.

SAP inspections are conducted and managed by PWD. During FY19, 43.3 miles of sewer inspections were
completed via CCTV and Sonar, averaging about 4.43 miles a month as shown in Table I1I.A.2-1 Monthly
TV Inspections. In addition, the CCTV unit completed 750 post construction and 887 preventative
maintenance inspections of green stormwater infrastructure assets during FY19.
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Table 11.A.2-1 Monthly TV Inspections

Date Collector Systems (Miles
Inspected)
Jul-18 3.85
Aug-18 5.24
Sep-18 3.70
Oct-18 3.42
Nov-18 3.15
Dec-18 4.10
Jan-19 4.13
Feb-19 3.04
Mar-19 3.04
Apr-19 3.16
May-19 3.67
Jun-19 2.80
Average 3.61
Total 43.30

LB NMC 2 - Maximum Use of the Collection System for Storage

II.LB.1 Continue to Institutionalize a Comprehensive Monitoring and Modeling Program

Monitoring

PWD maintains an extensive monitoring network throughout the combined sewer system including rain
gages, pump stations and connections from adjacent outlying communities. Information on the
monitoring network with an updated listing of the monitors, rain gages, and pumping stations can be
found in Appendix B - Flow Monitoring.

Modeling
The hydrologic and hydraulic models will be updated as needed to support Nine Minimum Controls
implementation and reporting.

I1.LB.2 Continue to Operate and Maintain a Network of Permanent and Temporary Flow
Monitoring Equipment

PWD maintains a CSO permanent monitoring network and temporary monitoring programs to support
planning for CSO control projects and to minimize dry weather overflows and tidal inflows.
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Permanent Flow Monitoring Program

PWD uses a network of permanent flow monitors that are connected to a data acquisition system
(TELOG) which uses cellular-based telemetry and improved enterprise data management software. As of
FY19, the Collector System Monitoring Network is connected to over 320 sites at various locations
including CSO Regulators, Rain Gauges, Pump Stations, Interceptors, Chemical Feed Tanks and Hydraulic
Control Points which collect over 720 individual measurements with over a ninety percent operational
status. All monitoring devices deployed throughout the PWD Collector System continually store data and
periodically communicate monitoring information back for review and use by staff. The listing of
permanent flow monitors can be found in Appendix B — Flow Monitoring.

Temporary Flow Monitoring Program

PWD maintains its temporary flow monitoring program, initiated in July 1999, which consists of
deploying portable flow meters throughout targeted Philadelphia sewershed areas to quantify sanitary
and combined flow from the sewer system and characterize the tributary sewersheds. During FY19,
PWD monitored 88 sites for the purposes of model calibration, inflow/infiltration (I/1) identification and
design support. The listing of all temporary flow monitors, their location, and the deployment projects
can be found in Appendix B — Flow Monitoring: Table 6 — Listing of all Temporary Flow Monitors
Deployed by Projects.

I1.LB.3 Continue to Evaluate the Collection System to Ensure Adequate Transport Capacity for
Dry and Wet Weather Flow

Long Term Control Plan Update

System-wide hydrologic and hydraulic (H&H) 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.

The evaluations of the system-wide models were completed in FYO8 to support the LTCPU. Since 2008
EPA’s Stormwater Management Model (SWMM) has been updated to SWMM 5. PWD continues to
update the H&H models as needed to support planning and regulatory reporting needs.

PC-30 Extreme Wet Weather Overflow
PWD continues to monitor PC-30. For additional information on other efforts conducted for this site,
please refer to Section I11.B.2.: Table 11.B.2-1 on page 35.

Flood Risk Management

PWD has a robust flood risk management program to analyze and reduce property damage from
flooding and basement backups. Aspects of this program include sewer system inspection and
maintenance, property data collection, implementing individual property solutions when appropriate,
and sewer system H&H analysis to understand flood prone areas.

Flood Relief Project Summary
More recently, the focus of PWD’s flood risk management efforts include: South Philadelphia, Northern
Liberties, Germantown, and Eastwick. The goal of these efforts is to improve the conveyance of
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stormwater by targeting peak flow and volume reduction and reducing the potential for flooding.
Hydrologic and hydraulic modeling indicates that sewer system improvements or source reduction can
sometimes reduce the frequency and/or severity of flooding events. However, the potential benefits of
structural improvements to the City’s drainage infrastructure must always be counterbalanced by the
financial, economic, and social impacts of implementation. PWD continues to refine and optimize
mitigation solutions to minimize negative impacts to communities.

South Philadelphia

In FY19, PWD completed the Alternatives Evaluation and Recommended Outcome (AERO) Report for the
Pennsport Storm Flood Relief Capital Planning Study. The EPA’s SWMM was used to evaluate the
performance of three sewer relief alternatives along Weccacoe Avenue, Mifflin Street, and Oregon
Avenue over the expected lifespan of the assets. Sea level rise projections for the 2020s, 2050s, and
2080s were also factored into the analysis for the long-term performance.

Northern Liberties

Storm Flood Relief sewer projects were initiated in the Northern Liberties neighborhood to reduce flood
risk in the combined sewer neighborhoods of Northern Liberties, Fishtown, Port Richmond and Lower
Kensington. Table II.B.3-1 demonstrates the status of the Northern Liberties SFR program at the end of
FY19:

Table 11.B.3-1 Northern Liberties SFR Sewer Improvement Projects

Project Name

Location

Project Status

Northern Liberties
Phase 1

Delaware Avenue and Laurel
Street

Construction
Complete (2011)

Northern Liberties
Phase 2

Canal Street Chamber

Construction
Complete (2016)

Northern Liberties
Phase 3

Delaware Ave to River
(Undertaken by Sugar House)

Construction
Complete (2016)

Northern Liberties
Phase 4

Canal & Laurel Sts. to Germantown
Ave. &Wildey St.

Construction
Complete (2016)

Northern Liberties
Phase 5

Germantown Ave. from Wildey St.
to Girard Ave.

Construction was on
hold in FY19

Northern Liberties
Phase 6

Germantown Ave. & Thompson St.
to Master & Randolph Sts.

In Design

Germantown

The East Germantown section of Philadelphia was impacted by flooding from intense rainstorms, such
as Hurricane Irene (8/27/11) and Tropical Storm Lee (9/7/11). In FY19, PWD and its consultant
completed the Alternative Identification Memorandum (AIM2) which analyzed 1600 different system
improvement scenarios throughout the sewershed. Two high performing alternatives were moved into
the Alternative Evaluation and Recommended Outcome (AERQO) Report phase of capital planning. Over
the fiscal year, multiple modeling scenarios were run to optimize the diversion chambers and refine the
2-dimensional routing. PWD also initiated the design of a sewer improvement project along Belfield
Avenue.
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Eastwick

The Eastwick neighborhood is located in a naturally low-lying area in southwest Philadelphia. The
neighborhood has experienced severe riverine flooding from multiple storms including Hurricane Floyd,
Hurricane Irene, and Tropical Storm Lee. The City of Philadelphia acting through PWD was given the
Federal Interest Determination through the Continuing Authorities Program Section 205 in April 2018 to
pursue a feasibility study. A Federal Cost Share Agreement between the City and USACE was signed in
May 2019 to move forward with the feasibility study.

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

Real Time Control Evaluation

Several projects were previously evaluated for Real Time Control; for additional information on these
projects, please refer to Section 2.1 Evaluate Real Time Control in LTCP on page 10 of the 1996 Annual
CSO Status Report and Section 11.B.3.4 Real Time Control Evaluation on page 26 of the CSO-Stormwater
FY10 Annual Report. For details regarding the current operational statuses of the City’s real time control
CSO regulator sites, see Section 11.B.5 below.

There are currently two projects in the Department’s design process that are being evaluated for the use
of real-time control technology:

D-05 CSO Regulator (State Road and Magee Avenue)

The DO5 regulator is being examined for additional CSO capture through the installation of a new,
enlarged interceptor connection with a real-time controlled sluice gate. As of FY19, this project is in the
design stage. This project is coupled to the Frankford Siphon replacement project, which is also in the
design stage, and is expected to result in enhanced storage and conveyance of wet weather flows via
modification to an existing computer controlled CSO.

Thomas Run Relief Sewer (R-01)

A capital construction project for the modification of the Thomas Run relief sewer has been initiated.
The project is evaluating the potential for this system to be maximized for in-line storage during wet

weather be creating a new interceptor connection and CSO regulator site at the outfall of this storm

flood relief system and will consider the effectiveness of real-time control. This project is in the early
stages of design as FY19.

II.LB.5 Operate and Maintain In-Line Collection Storage System Projects Contained within the
LTCP

Main Relief
The Main Relief project is operating as designed with a 7.5 foot static dam. The current configuration
achieves an overflow reduction of approximately 30 MG annually.
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Tacony Creek Park (T-14)

The T-14 storage sewer provides combined sewer overflow capture in the Northeast Drainage District
(NEDD). The T-14 storage sewer system is operating under automated controls and reducing overflow
volume during wet weather events. T14 is operating at the full design level.

Rock Run Relief (R-15)

The Rock Run Relief Sewer provides flood relief to combined sewer areas upstream of regulator T-8 in
the NEDD. An inflatable dam was constructed in the Rock Run Relief Sewer to allow for utilization of in-
system storage to retain combined flows during wet weather events. The Rock Run storage facility is
operating under automated real time controls at the full design capacity.

Computer-Controlled CSO Regulators

PWD has eight computer-controlled CSO regulators that are configured to maximize storage during wet
weather. All the computer controlled regulators are in the NEDD. Five of the eight computer controlled
regulator sites had control upgrades installed in FY17. During FY19 one additional site had upgrades
installed. The D-07 regulator is currently operating as a static dam regulated CSO as upgrades to
computer and hydraulic controls and instrumentation are completed.

II.C NMC 3 - Review and Modification of Pretreatment Requirements to Assure CSO
Impacts Are Minimized

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 regulates all significant industrial users (SIUs) that
discharge into PWD’s service area, which includes SIUs in both separate and combined sewer systems.
The City continually reevaluates the Pretreatment Program to determine if improvements can be made.
Through annual monitoring and inspection activities, PWD currently regulates 124 SIUs that discharge to
the sanitary system. PWD conducts SIU program and inspections on a calendar year cycle, having
inspected all 124 permitted facilities during the 2018 calendar year.

PWD also maintains a website to inform the public and industries of permitting regulations,
requirements and other information that may benefit or impact industrial users. The responsible PWD
group’s website is located at the following web address: http://www.phila.gov/water/IWU.html.

II.C.2 Incorporate Guidance on BMPs for Industrial Stormwater Discharges into Stormwater
Management Regulations Guidance

Regular updates are made to the Philadelphia Stormwater Management Guidance Manual. The manual
assists developers in meeting the requirements of the Stormwater Regulations and can be updated
when necessary to incorporate new information. The current version of the manual is available at
http://www.pwdplanreview.org/manual/introduction.

Please refer to the MS4 Annual Report Section F.5.g - Stormwater BMP Handbook and Construction
Site BMP Sediment & Erosion Control Checklist on page 32 for additional information on the updated
manual.
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II.C.3 Continue to Serve as a Member of the Philadelphia Inter-Governmental Scrap and Tire
Yard Task Force

The Scrap Yard Task Force (SYTF) was created 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,
blight in City neighborhoods, and contribute to short dumping and other environmental hazards to area
waterways.

The SYTF is in its eleventh year of operation since it was reorganized in September of 2008. Regular
inspections and meetings occur, inspecting about 4 scrap facilities each month to bring businesses
conducting these activities into compliance. The SYTF will occasionally inspect facilities that do not fit
the strict definitions of either a junkyard or metal recycler but present potential for negative impact on
the environment and surrounding area. Some of these sites include sites with tire accumulations,
overflow lots, other recycling facilities, and shipping operations. The SYTF also responds to community
complaints having to do with facilities or properties that are considered a nuisance or problematic in a
given neighborhood.

The core agencies involved in the SYTF are PWD, PADEP’s Solid Waste division, Department of License
and Inspections (L&I), Philadelphia Police Auto Squad and the Philadelphia Fire Dept. Hazmat
Administration Unit. Each attending agency performs specific tasks as dictated by their primary
regulatory mission. For example, PWD inspects sites for water and sewer violations, as well as violations
that may be referred to the PADEP Clean Water division. PWD is the coordinating entity that designates
the facilities to be visited.

During FY19, the SYTF held 10 meetings resulting in 40 facility inspections. Facilities inspected are shown
in Table 11.C.3-3: SYTF FY19 Inspections on page 7, while locations are displayed in Figure 11.C.3: SYTF
Sites Inspected in FY19 on page 9. The sites inspected in FY19 resulted in minor infractions such as
improper labeling and storage, blocked fire lanes and missing business/special work licenses which
typically are addressed shortly after identified. Any potential water quality concerns are referred to
PWD. Five sites were discovered to be no longer active scrapyards, the SYTF will continue to monitor
these sites as these areas often reestablish as new scrapyards as they change hands.

Table 11.C.3-2: FY19 SYTF Inspections
Company Address Company Name Date Inspected
Philadelphia Scrap Metal

2069 E Silver St Exchange 7/12/2018
2160 Somerset St K&A Auto Salvage 7/12/2018
2149-79 E Rush St K&A 7/12/2018
2335 Wheatsheaf Ln Green Dog 7/12/2018
6125 Passyunk Ave 4A's 8/9/2018
3504 S 61st St Omerta 8/9/2018
3508 S 61st St Tangs Il 8/9/2018
3506 S 61st St Nice Guys 8/9/2018
3508 61st St Tangs Il 9/13/2018
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Company Address

Company Name

Date Inspected

6145 W Passyunk Ave Oscar's 9/13/2018
6219 W Passyunk Ave Tangs 9/13/2018
6159 Passyunk Ave Del. Valley 9/13/2018
6221 W Passyunk Ave Bill's Auto Parts 10/4/2018
6255 W Passyunk Ave A&H Auto Parts 10/4/2018
6223 W Passyunk Ave C&N Auto Parts 10/4/2018
6221 W Passyunk Ave East Coast Parts 10/4/2018
6257 W Passyunk Ave Matthew's All Foreign 11/8/2018
6299 W Passyunk Ave Jim's Auto 11/8/2018
3201 S 63rd St American Auto Parts 11/8/2018
6125 Passyunk Ave Auto Junk Yard LLC 11/8/2018
6110 W Passyunk Ave Cartel Used Auto Parts 12/6/2018
6030 W Passyunk Ave My Auto Store 12/6/2018
3215 S 63rd St Jamison's Towing 12/6/2018
3221 S 63rd St A Auto Parts 12/6/2018
6308 Passyunk Ave C&C Auto Parts 2/7/2019
6544 Essington Ave Atlantic Used Auto Parts 2/7/2019
6660 Essington Ave Claudio's Auto Parts 2/7/2019
6330 Passyunk Ave Cartel Auto Parts 3/7/2019
2501 S 28th St Matthew's Auto Parts 3/7/2019
6770 Essington Ave Essington Avenue Used Auto = 3/7/2019
6800 Essington Ave My Auto Store 3/7/2019
6796 Essington Ave Elite Philly Auto Parts 3/7/2019
9200 James St A&B Metal Recycling 4/4/2019
7342 James St STO Auto Parts 4/4/2019
3611 Welsh Rd J. Kairis Recycling 4/4/2019
4921 Cottman Ave Cottman Auto 4/4/2019
7345 Milnor St Morris Iron and Steel 5/9/2019
5247 Unruh Ave Orthodox Auto 5/9/2019
6700 New State Rd Venango Auto 5/9/2019
5240 Comly St United Metal Traders 5/9/2019
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Figure 11.C.3: SYTF Sites Inspected in FY19
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II.LD NMC 4 - Maximization of Flow to the Publicly Owned Treatment Works (POTW)
for Treatment

I1.D.1 Continue to Analyze and Implement Non-Capital Intensive Steps to Maximize the Wet
Weather Flow to the POTW

Modified Regulator Plan

The Modified Regulator Plan (MRP) was designed to deliver more flow to the WPCPs more frequently
and enable greater pollutant removals. The projected flow increase associated with the MRP was
completely implemented by the submission of the 1997 Annual Combined Sewer Overflow Status
Report. Additional plan implementation efforts were included in the Updated Nine Minimum Controls
Report which can be found online by accessing the following link:
http://phillywatersheds.org/doc/Updated%20NMC%20Report.pdf.

Maximization of Wet Weather Treatment in the LTCPU

PWD completed and submitted a comprehensive Wet Weather Facility Plan on June 1, 2016, which
provides details including schedule, cost and anticipated performance for each project presented in and
supersedes the FCPs. More details on these plans can be accessed at the following link:
http://phillywatersheds.org/what_were doing/documents and data/cso long term control plan.

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 provides wastewater service to some of its neighboring communities. Communities that exceed
their contractual limits must develop flow reduction plans, under PWD review. In FY19, there were no
significant updates to the Wholesale Wastewater Customer contracts. The list of outlying community
contracts can be found below in Table 11.D.2-1: Listing of Wholesale Wastewater Customer Contracts
and Capacities.
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Table 11.D.2-1 Listing of Wholesale Wastewater Customer Contracts and Capacities

Average Annual Maximum Instantaneous LT AU
Customers Daily Flow Daily Flow Maximum Rate f:: duingI:OD f:an:iilgis
Maximum (MGD) (MGD) (Cubic ft./sec) (1,000 Ibs.) (1,000's Ibs.)
Northeast Plant
Abington 2.97 4.45 9.54 2,102 2,481
Bensalem 6.13 - 11.74 5,340 3,734
Bucks 24 33.00 74.26 13,400 13,400
Cheltenham - - 26 - -
Lower Moreland 1.90 2.85 5.88 729 966
Lower Southampton 7.14 9.28 15.79 5,500 6,000
Southwest Plant
DELCORA 50.00 75.00 155.00 21,771 19,487
Lower Merion 14.50 - 31.57 6,871 7,250
Springfield (Erdenheim) 3.20 - 6.65 3,100 3,300
Upper Darby 17.00 - 35.00 6,831 7,348
Southeast Plant
Springfield (Wyndmoor) 1.00 - 1.93 300 400

I1.D.3 Use Comprehensive Monitoring and Modeling Program to Identify Suburban

Communities where Excessive Rainfall-dependent I/I Appear to be Occurring
The US EPA’s SWMM was used to develop the watershed-scale model for the combined and separate
sewer systems. Suburban communities are modeled as separate sanitary sewersheds that load to the
PWD sewer network. The rainfall response from these sheds is calibrated to flow monitoring data
collected at each respective connection to PWD sewer network (if the sewershed is not monitored then
a reference shed is used to obtain the rainfall response). Presently, permanent flow monitors are
installed at 57 connections and 1 connection is unmonitored at this time. Appendix B — Flow
Monitoring: Table 2 contains the list of all known connections, their location and whether the
connection is permanently monitored.

Since the FY18 annual report submission, some minor changes have been made to the SWMM 5 model
to include operational and structural changes to the collection system. Modifications include the

following:

e S522:The B&B regulator gate was set to fully open on 7/30/2018. A 6” stop log was added to the
dam on 3/27/2019.

e R-07:30” of stop logs were added to divert dry weather flow to the SWWPCP via the Main Relief
sewer on 4/4/2019.

Appendix D — FY19 NPDES Annual CSO Status Report: Table 2 shows the CSO volume, duration, and
frequency of overflow events per permitted outfall for the rainfall that fell in FY19 utilizing SWMM 5
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model version 2017.B.02.04. Table 3 shows the same statistics as table 2 but for the typical year rainfall
utilizing the SWMM model that support the 5-year Evaluation and Adaptation Plan (EAP) submitted in
October 2016. Please note that FY18 table 2 has been corrected with an errata submitted to PADEP and
US EPA. The report was uploaded to

http://archive.phillywatersheds.org/doc/FY18 MS4 CSO_ withAppendices.pdf.

ILE  NMCS5 - Prohibition of CSOs during Dry Weather

II.LE.1 Optimize the Real-Time Control Facility to Identify and Respond to Blockages and (non-
chronic) Dry Weather Discharges

Regular inspections, reactive inspections, and maintenance of CSO regulators are performed throughout
the City to ensure that sediment accumulations and/or blockages are identified and corrected
immediately to avoid dry weather overflows. PWD utilizes a remote monitoring network system daily to
help identify locations showing abnormal flow patterns.

CSO Regulator Inspection & Maintenance Program

PWD maintains 175 CSO regulator chambers with regulator devices that control the diversion of
wastewater flow to the interceptor system and 26 storm relief diversion chambers that allow excess
flow during storm events to be diverted to storm relief sewers. These chambers discharge through 164
NPDES permitted point sources which make up the CSO outfalls. The maintenance of the chambers is
critical to the performance of the system in that they control the frequency, duration and quantity of
CSO discharges. Annual summaries of the comprehensive and preventative maintenance activities
completed in the combined sewer system over the past year are detailed in Appendix D — FY19 NPDES
Annual CSO Status Report and any changes are discussed below.

PWD continues to implement its policy of conducting next day follow-up inspections at sites that
experience a dry weather discharge. Ongoing assessment of all inspection scheduling continues to
ensure that CSO regulators are inspected at the frequency required to ensure timely response to
operational issues and minimize the likelihood of dry weather discharges. During FY19, PWD crews
completed 4,929 inspections on 201 CSO regulator sites and storm relief diversion chambers. The crews
cleared 153 CSO regulator blockages to prevent possible discharges from developing. There were 10 dry
weather discharges total during this fiscal year. Details of the inspections during the past fiscal year can
be found beginning on page 13 of Appendix C — 2019 CSO Maintenance Program Annual Report.

Tide Gate Inspection and Maintenance Program

Eighty-nine tide gates are located at approximately half of the CSO regulator chambers in the City's
system and prevent tidal inflow into the combined sewer system from the estuary receiving water body.
Maintenance of the gates is critical to system performance because inflow from the receiving water
body can adversely affect the combined sewer system and treatment facilities by reducing system
capacities, potentially causing dry weather discharges. In FY19, CSO tide gate preventative maintenance
was completed at 26 of the tidally-affected CSO regulator sites. Summaries of the tide gate inspection
and maintenance completed during the past fiscal year are on page 23 of Appendix C —2019 CSO
Maintenance Program Annual Report, which documents the locations of tide gate preventative
maintenance performed in FY19.
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Somerset Grit Chamber Cleaning
During FY14, the Somerset grit chamber was removed from service because the upstream regulator was
being relocated. This relocation project was completed during FY16.

Central Schuylkill Pumping Station Grit Pocket Cleaning

During FY19, the two grit pockets at the CSPS siphon were cleaned two times, and a total of 60 cubic
yards of grit with an approximate weight of 101 tons were removed to ensure proper functionality of
the site. Additional information on the CSPS cleaning activities conducted in FY19 is available on page 24
of Appendix C — FY19 CSO Maintenance Program Annual Report.

Routine Grit Cleaning
PWD regularly inspects regulators, pump stations, junction chambers and sewers which are known to
accumulate grit. These sites are scheduled for flushing and vacuuming on an as-needed basis.

Il.F NMC 6 - Control of Solid and Floatable Materials in CSOs

II.LF.1 Control the Discharge of Solids and Floatables by Cleaning Inlets and Catch Basins
PWD'’s Inlet Cleaning Unit (ICU) is responsible for inspecting and cleaning stormwater inlets within the
City. When fully staffed, there are thirty-seven inlet cleaning crews whose primary duties include
cleaning, removing and properly disposing of debris (solids and floatables) from inside City inlets as well
as street level cleaning in the vicinity of inlets to prevent debris from entering the collection system and
waterways. Other duties include inspection of inlet conditions and referral of structural defects to the
Sewer Maintenance Unit for repair to ensure proper function. Crews are responsible for cleaning high
volume traffic areas, retrieving and installing inlet covers, replacing missing inlet covers, installing
locking covers, and unclogging choked inlet traps and outlet pipes so inlets can take water. A high level
of focus is placed on responding to customer complaints of flooding, blockages, and foul odors.

During FY19, the ICU was responsible for maintenance of approximately 71,500 stormwater inlets
connected to the City’s combined and separate storm sewer systems (gray inlets). ICU is also responsible
for cleaning of pretreatment on stormwater inlets connected to green stormwater infrastructure (green
inlets). By the end of the year, ICU was responsible for preventative maintenance of approximately 780
green inlets monthly. Fiscal year totals for work on GSI-connected inlets included 8,845 inlet inspections
and 8,435 pretreatment cleanings.

Statistics related to the ICU’s work productivity during FY19 and the previous two fiscal years can be
found in Table II.F.1-1, below. The quantities for inlets inspected, inlets cleaned, debris removed and
pounds per inlet during FY19 include work conducted at both gray and green inlets. The process of
dewatering debris at a central location has increased cleaning efficiency (higher number of inlets
cleaned) and decreased the weight of materials taken for disposal.
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Table II.F.1-1: Inlet Cleaning Statistics

FY 16 FY 17 FY 18 FY 19
Total Inlets Inspected 129,218 134,256 132,699 138,226
Total Inlets Cleaned 98,147 107,638 106,796 111,979
Total Covers Replaced 64 103 124 59
Total Covers Retrieved 23 28 14 47
Total Covers Chained 6,180 3,106 2,685 2,987
Debris Removed (tons) 9,407 7,405 6,286 5,515
Avg. Lbs./ Inlet 192 138 118 121

II.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 performing stream
examinations, infrastructure protection projects and cleanup work throughout the City including large
trash and debris removal and restoration of eroded streambanks and streambeds. WRT’s stream
examinations consist of assessing a variety of field conditions including waterway, infrastructure, site
access and sewage discharge assessments. WRT waterway maintenance work involves debris removal,
stream restoration work, and assisting with sewer maintenance work to help provide a safe work
environment while protecting stream ecosystems. WRT works in partnership with Philadelphia Parks
and Recreation (PPR) staff and various Friends of the Parks groups to maximize resources and build
positive relationships with our communities.

During FY19, WRT conducted 381 stream examinations and removed a total of 1,070 tons of debris from
the City’s waterways (Table II.F.2-1). Of the total debris removed, a majority of the weight can be
attributed to large organic material (e.g. trees) that have fallen into the waterways and restricted flow,
thus increasing the potential for bank erosion and/or damage to infrastructure.

Table II.F.2-1 Waterways Restoration Team — Annual Activity Summary FY09-FY18

Activity Fyio0 | Fvil | Fv12 | Fv23 | Fvaa | Fvas | Fvie | Fy17 | Fvis | Fvio
Total Tons 1438 750 741 1416 710 918 1130 | 817 | 1582 | 1070
Removed
Cars Removed 12 11 14 4 4 9 2 2 1 0

Tires Removed 1062 1392 1256 4756 1428 427 1069 1153 859 1713

Shopping Carts

102 89 50 27 20 67 38 87 74 203
Removed
# of Stream 335 459 434 467 686 645 721 | 872 | 933 | 997
Site Cleanups
# _of Stream * * * * 438 369 378 374 272 381
Site Exams

*This metric was not available until FY14
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II.LF.3 Continue to Operate and Maintain a Floatables Skimming Vessel

The skimming vessels are used as a control measure, capable of managing debris at various locations in
open water after the debris and floatables have bypassed static control methods (e.g., debris screens).
Also, these traditionally large vessels provide increased public awareness and education of floatables
impacts to Philadelphia receiving waterways. PWD currently has 3 skimming vessels: a large marine
vessel (the R.E. Roy), a smaller pontoon vessel, and a small general workboat.

Large Floatables Skimming Vessel — R.E. Roy

The 39-foot skimmer vessel is operated approximately five days per week, for about 7 months per year,
or more as appropriate conditions allows (i.e. weather). The vessel’s main purpose is to perform general
debris collection and removal on both these rivers, while also serving as a mechanism for public
relations events. During the 129 days of on-water operation in FY19, a total 215 cubic yards of debris
and floatables material were removed from the Delaware and Schuylkill Rivers (Table II.F.3-1). During
the FY19 season, the R.E. Roy continued sorting and separating recyclable material, which equated to
6413 lbs. This recycling procedure on the R.E. Roy was significantly optimized during FY16 resulting in a
nearly 4-fold improvement in amount collected in comparison to the previous year. In addition, the R.E.
Roy initiated a partnership with Bridgestone through their Tires4Ward Program to recycle the tires
collected from skimming operations to be reused for rubberized asphalt, construction materials,
landscaping mulch, consumer products and as tire-derived fuel for energy.

Table I1.F.3-1 Debris Collected and Days of Operation by R.E. Roy Skimming Vessel

Recyclables
Date Total Tons Cubic Yards Collected Days in Days on Days on
Removed* Collected (Ibs.) Operation Schuylkill Delaware
July 2018 - 15 416 14 11 3
August 2018 - 35 1600 22 15 7
September 2018 - 25 960 23 15 3
October 2018 - 30 1184 21 14 7
November 2018 - 10 288 6 4 2
December 2018 R.E. Roy Out of Service
January 2019 (Dry-docked & Winterized)
February 2019 for
March 2019 Winter Season
April 2019 - 10 320 6 4.5 1.5
May 2019 - 55 875 22 135 8.5
June 2019 - 35 770 20 15 5
FY19 Total = 215 6413 129 92 37

* Tons removed is not a monthly metric and is only calculated when floatables/debris are removed from the
shipyard and transported to the weigh station at the trash collection facility. Additional focus on the recycling of
tires and wheels has decreased the total tons of debris removed.
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Small Skimming Vessels

PWD also operates and maintains a small pontoon skimming vessel and recently added a small general
workboat for use in the Schuylkill and Delaware Rivers within Philadelphia to retrieve floating trash and
debris from the waterways. The smaller skimming vessels are effective because they can be utilized in
tight spaces found in marinas, among piers, and in near shore (shallow) areas. During the boating
season, the pontoon skimming vessel is normally docked at a municipal dock in the non-tidal portion of
the Schuylkill where it is primarily used. With the addition of the general workboat in May 2016, PWD
has begun to deploy skimming operations and other activities in the tidal portions of the Delaware and
Schuylkill rivers, specifically in areas not desirable or accessible by the department’s other skimming
vessels. In both vessels, the marine flotsam and floatables are hand netted from the water surface by
employees standing on the vessel deck. The nets are emptied into ten 44-gallon debris containers on the
deck and the containers are then offloaded.

In FY19, the small skimming vessels were operational from July — October 2018 and April- June 2019,
equating to 29 deployments. During this period, the small skimming vessels removed a total of 25.9
cubic yards (2.3 tons) of material, comprised of 14.2 cubic yards (0.77 tons) of recyclable material
including bottles, plastic, paper; 11.7 cubic yards (1.6 tons) of mixed trash and 63 tires (1575 lbs.) (Table
II.LF.3-2). The small skimming vessels were in active operation for a total of 173.6 hours in FY19.

Due to dock repairs on the public dock on Schuylkill River along Kelly Drive, the pontoon vessel was not
active from April to June 2019; the pontoon vessel or equivalent vessel shall return when repairs are

completed.

Table 11.F.3-2 FY19 Small Skimming Vessels Collection Metrics

Date # of Total Total Weight Total Total Tires
Collections Volume Collected Volume of Volume of Collected
Events Collected (Ibs.) not Recyclables | Mixed Trash
(gal) including tires (gal) (gal)
July 2018 5 937 551 607 330 2
August 2018 2 352 189 176 176 0
September 2018 3 352 183 220 132 2
October 2018 3 396 209 242 154 1
November 2018
December 2018
January 2019 Skimming Vessel Dry-Docked for Winterization Period
February 2019
March 2019
April 2019 7 1436.5 1167 816 620.5 11
May 2019 3 572.5 1453 280.5 292 22
June 2019 6 1192.5 875 535.5 657 25
Total 29 5,238.5 Gal 4,660 Ibs. 2,877 Gal 2,361.5 Gal 63 Tires
Total Yd3/Tons 29 Events 25.9 Yds3 2.3 tons 14.2 Yds3 11.7 Yds3 ~1,575 Ibs.
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II.LF.4 Other Floatables Control Activities

Other activities practiced within the City are conducted with the intention of managing floatables. These
initiatives provide integral components to ensure additional floatable and solids do not enter the City’s
waterways and surrounding areas. In FY19, these activities have resulted to over 199 events, 7,143
volunteers, 1,918 tires collected and 406.98 tons of trash and debris being removed. Some of these
activities are described below.

Volunteer Water Adjacent Cleanups

The City has embraced the value of supporting and conducting volunteer water adjacent land-based
cleanups with local partners and communities in areas in Philadelphia and surrounding region. These
volunteer cleanup events provide an opportunity to make significant difference in a given area within a
few hours with the help of people willing to volunteer their time. The cleanup events also serve as
opportunities to provide important information and public outreach about PWD’s and the City’s
programs and how the volunteers’ efforts are beneficial not only on an environmental/ecological
standpoint but also helps promote social behavior changes.

United By Blue Cleanups

In 2016, PWD began to partner with United By Blue (UBB), a Philadelphia-based sustainable outdoor
apparel company who conducts annual stream cleanups programs. Part of the company's business
model includes the amiable mission: "For every product sold, United By Blue removes one pound of trash
from oceans and waterways through company organized and hosted cleanups.” PWD partners with UBB
by recommending litter-prone locations that are adjacent to Philadelphia waterways, promoting and
supporting volunteer based cleanup events hosted by UBB, and helping coordinate pick up of event
collections by PWD’s Waterways Restoration Team (WRT) or the Philadelphia Streets Department staff.
Much of the work conducted by UBB are often in locations under the purview of PWD’s floatables
control and pollution prevention programs. In FY19, UBB conducted 9 clean up events in Philadelphia
with over 1,371 volunteers collecting 524,502 Ibs. of trash.

Schuylkill Scrub

The Schuylkill Scrub is a program that encourages and supports cleanup events taking place during the
spring (from March 1% through May 31%") throughout the entire Schuylkill watershed- from the
headwaters in Schuylkill County down to its confluence with the Delaware River in Philadelphia. The
Schuylkill Action Network coordinates the initiative, along with multiple partners, with a shared goal of
cleaning as many miles of road, stream, and parkland in the Schuylkill watershed. Their efforts help
prevent trash from making its way into our drinking water sources and keep our land and waters clean,
litter-free, and beautiful. In calendar year 2018, 819 cleanups were registered as part of the Schuylkill
Scrub resulting in 20,744 volunteers, 431 miles of streams cleaned, 959,917 pounds of trash removed,
and 338 tires collected. The statistics for the 2019 Schuylkill Scrub are still being tallied and are currently
not available.

Tookany/Tacony-Frankford Trash Task Force

In recent years, more targeted efforts to focus on litter have been initiated in the corridors surrounding
the Tacony Creek watershed. PWD gathered members of different City agencies including Streets and
Philadelphia Parks and Recreation (PPR), as well as representatives from the TTF Watershed Partnership,
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SEPTA, United by Blue, and Keep Philadelphia Beautiful (KPB), to initiate discussions and coordinate
efforts to alleviate the litter problem and its impact on Tacony Creek. The Task Force decided to invest
into the T-04 outfall drainage area, due to its small area drainage and diverse land use.

The goal of the study is to establish trash resources and transport methods and then experiment with
trash management practices which can then be applied to other drainage areas. The Task Force is
continuing to research and explore methods for reducing the trash problem in the Tacony Watershed.
During FY19, the TTF partnership continued with PowerCorpsPHL, as well as private employers including
AstraZeneca, SCAA Insurance Group, and United By Blue and organizations including El Centro de
Estudiantes and Latinas In Motion to host clean-up events including the annual clean-ups at Love Your
Park fall and spring. In March, TTF hosted our largest clean-up of the year (87 volunteers and 209 trash
bags), working with new partners from Temple University’s Office of Sustainability and Born to Play
Philly. In addition, TTF continued working with the Zero Waste and Litter Initiative, PDE and PWD on the
Community Cans project in Juniata Park, which will reduce trash on the busy road, and help us make the
clean water connection from the Cayuga Triangle along Castor Avenue to the Ferko Playground to
Tacony Creek Park by adding much needed public right of way trash receptacles to the area. TTF also
continued to partner with PowerCorpsPHL and the Alliance for Watershed Education to deploy Trail
Ambassadors on a regular basis to walk the trail, clean the gateways and trail, and report dumping and
other issues needing attention to Philly311. There were over 70 reports to Philly311 in the past year.
The consistent presence and reporting have resulted in quicker resolution of trash issues and a cleaner,
more welcoming park. During FY19, the TTF partnership engaged approximately 1,849
participants/volunteers through its 144 outreach events, 10 cleanups resulting in the collection of 362
bags of trash being removed from the park area.

Friends of the Wissahickon Cleanups

The Friends of the Wissahickon (FOW) has conducted park cleanups within the Wissahickon Valley Park
for many years. The Wissahickon Creek is a treasure to many Philadelphians and visitors to the area,
who are searching for an escape to nature, providing a stunning green space for hiking, biking, and
fishing. Devil’s Pool, in particular, is one of the most beautiful places in the park —an iconic spot along
the Cresheim Creek, just before it flows into the Wissahickon. Due to the popularity of this location, an
excess of trash is sadly left behind by many of its visitors. This not only looks terrible but is dangerous to
the fish and other wildlife that live in our watershed. Each year, FOW volunteers work over 12,000 hours
to help FOW perform duties and complete projects including park cleanups that are essential for the
Wissahickon to thrive, and the skills they learn can be transferred to the work sector. In 2017, FOW
started weighing the trash following every clean rather than collecting the standard metric (humber of
bags). The total trash removal from the park in 2018 was 8 ton from 72 volunteer events. To date in
2019, 9.65 tons of trash was removed from 71 volunteer events. The additional trash collected in 2019 is
associated with increased efforts and awareness to do more clean ups. The FOW expects to conduct a
greater number of cleanups in 2019 compared to previous years. This momentum is proving to show
results: last year FOW removed 5 tons of trash from Devil's Pool, and this year just 2.5 tons was
removed from Devil's Pool & Magargee Dam combined, which indicates a dramatic decrease in litter
being left in the most popular areas.
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Circular Free Program

Philadelphia residents or businesses that do not wish to receive hand delivered advertising circulars or
handbills or local newspapers at their property can fill out a form for a “Circular Non-Delivery” decal to
notify advertisement distributors to refrain from delivering advertisements to their property. Per
Chapter 10-700 of the Philadelphia Code, the Department of Licenses and Inspections maintains a
commercial handbill “Non-Delivery” list identifying all properties whose owners request non-delivery. If
the property continues to receive circulars or advertisements from businesses, they can contact
Department of Licenses and Inspections to fine violators. This helps prevent litter across the City by
limiting the number of unwanted circulars from ending up in the street. The program continued during
FY19; unfortunately, the exact number of households registered to receive a “Circular Non-Delivery”
decal during the year is unavailable. Since the inception of the program, over 12,000 households have
signed up for the Circular Free Program.

Bridgestone Tires4ward Partnership

In the summer of 2016, PWD established a partnership with Bridgestone, a tire manufacturer, to recycle
tires collected from PWD-sponsored cleanup events including efforts conducted by the Waterways
Restoration Team (WRT), Floatables Skimming Vessels and other cleanup activities. Bridgestone or one
of its associated partners collects these tires at one of PWD’s maintenance facilities as part of their
Tires4ward program. This program was initiated to support Bridgestone’s goals of ensuring that one
spent tire or any tire been taken out of use goes on to another valuable purpose such as for “use as
material in rubberized asphalt, construction materials, landscaping mulch and as tire-derived fuel for
energy” for every tire sold. During FY19, a total of 1,918 tires were collected in Philadelphia for the
Bridgestone Tiresdward program.

Repair, Rehabilitation, and Expansion of Outfall Debris Grills and Grit Cleanings

Debris grills are maintained regularly at sites where the tide introduces large floating debris into the
outfall conduit. This debris can become lodged in a tide gate, causing inflow from the receiving water.
Additionally, debris grills provide entry restriction and some degree of floatables control.

Standard operating procedures require the inspection of debris during all regulator inspections unless
the outfall is submerged at the time of inspection. During FY19, 53 debris grill maintenance events were
completed. The list of the debris grill preventative maintenance activities is available on page 24 of
Appendix C — 2019 CSO Maintenance Program Annual Report.

.G NMC 7 - Pollution Prevention

II.G.1 Continue to Develop and Share a Variety of Public Information Materials Concerning the
CSO LTCP

The Public Outreach and Participation conducted in FY19 for the Green City, Clean Waters program has
been provided in Section 7.0 - Public Outreach and Participation starting on page 22 of Appendix A —
Green City, Clean Waters FY19 Annual Report and Section 11.G.3 Continue to Provide Annual
Information to City Residents about Programs via Traditional PWD Publications on page 24 of this
report.
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11.G.2 Continue to Maintain Watershed Management and Source Water Protection
Partnership Websites

In May 2018, PWD incorporated watershed protection projects and program information onto the City
of Philadelphia’s official website at http://www.phila.gov/water/sustainability/protectingwaterways/.
This provides an alternate channel for PWD customers and the public to learn about watershed
protection initiatives. The website contains key plans and reports as well as detailed information on
watershed partnerships, planning, public communication, and technology-based planning and
assessment tools.

RiverCast

Philly RiverCast (http://www.phillyrivercast.org) is the first operable web-based recreational warning
system in the United States. Using near real-time flow, precipitation, and turbidity data, the RiverCast
algorithm translates predicted bacteria levels in the Schuylkill River into one of three ratings, each of
which corresponds to suggested guidelines for safe recreation. RiverCast guidelines offer tools for the
public to make informed decisions about recreation, and thus helps protect the public against illnesses
caused by bacteria. Ultimately, RiverCast will help ensure continued safe recreational use of the
Schuylkill River, while promoting public awareness of water quality concerns and indirectly engaging
support for source water protection measures. More than 1.3 million users have visited the Philly
RiverCast website since it launched in June 2005.

Schuylkill Action Network

The Schuylkill Action Network (SAN) was established as a permanent watershed-wide organization
charged with identifying problems, prioritizing projects, and securing funding sources to bring about real
water quality improvement in the Schuylkill River watershed. The SAN is organized into a number of
focused workgroups. One of the workgroups, the 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 PWD, PADEP, EPA, DRBC, conservation districts,
watershed organizations, municipalities, and other groups throughout the Schuylkill River watershed.
The SAN website supports the SAN's Stormwater Workgroup by providing project and event
information, SAN publications, and public messaging about restoring and protecting the Schuylkill River.
The SAN Stormwater Workgroup’s ultimate goal is to prevent or maximize reduction of stormwater
runoff pollution. During its 15 years of existence, the workgroup has served as an advisory committee
for state and local governments, an ordinance review board for municipalities, and a support group for
large and small projects throughout the Schuylkill River watershed. During the last year, SAN projects
have addressed important pollution sources including agriculture, abandoned mine drainage and
stormwater. In FY18, the SAN Stormwater Workgroup has made Schuylkill Watershed-specific storm
drain markers to prevent dumping and increase awareness of stormwater drainage. Efforts from SAN
partners in the last calendar year are documented in the following table (Table 11.G.2-1):
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Table 11.G.2-1: Schuylkill Action Network Partner Progress (2003-2019)

Stormwater

Agriculture Abandoned Mine Drainage (AMD)
¢ Constructed 166 manure storage | ® Received more than $14.3M an
facilities AMD workgroup funding
* Completed 172 barnyard repairs | ® Reduced watershed loadings of
or heavy use area construction iron, aluminum, and manganese by
* Installed 86 stream crossings 88, 3, and 6 tons, respectively
* Planted 475 acres of riparian * Continued to improve water quality
buffers on agricultural lands with maintenance and monitoring

at existing treatment system sites

* Hosted annual educational tours of
AMD treatment systems with
interested watershed partners and
academic groups

* Coordinated a week-long Schuylkill
Acts and Impacts outreach program
for high school students to foster
interest in environmental and
watershed-science related careers

Engaged more than 25 schools in green
stormwater infrastructure through
Schuylkill Action Students

Hosted workshops for businesses and
municipalities to learn about
stormwater best management practices
and available resources

Designed storm drain markers for
municipalities and community
organizations to use throughout the
Schuylkill River Watershed to increase
awareness of stormwater drainage into
waterways

Preserved nearly 18% of land in the
Schuylkill River Watershed Area

During its 16 years of existence, the SAN has grown to include nearly 350 organizational and individual
partners working together to protect the Schuylkill River watershed. To communicate the
accomplishments of the SAN Stormwater workgroup to stakeholders as well as other SAN workgroups,
the SAN routinely updates their website, http://www.schuylkillwaters.org, with input from PWD, the

SAN Planning Committee and Education and Outreach workgroup. The website was redesigned in
February 2018 and includes an internal component that allows for improved communication among SAN
workgroup members and facilitates on-the-ground work. The SAN website, together with
http://phillywatersheds.org and http://www.phila.gov/water, provide data and reports from the source

water assessments for the Schuylkill River.

Delaware Valley Early Warning System

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 to
subscribing water suppliers, industrial surface water users and partner government agencies in the
Schuylkill and Lower Delaware River Watersheds. 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 monitoring network is comprised of nearly 90 online water quality data stations throughout
the watershed. Access to this real-time data allows EWS users to identify changes in water quality
associated with both natural and accidental contamination events. The user can also access historical
data from these stations with the data query wizard. Real-time and historic flow data are applied to a
time of travel model that generates a range of estimated arrival times for each intake in the system. This
time of travel model is also incorporated into a spill simulation tool that can be used for planning and

training purposes.
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When a responding agency reports a water quality event via the EWS website or telephone hotline, the
entire user base is notified almost instantaneously via email. In the case of a high-risk event,
supplemental phone notifications are placed using CodeRed technology, allowing all users to receive an
automated telephone notification in less than three minutes. EWS users can log in to the secure website
to view additional event details, spill routing, and predicted arrival times to their intakes. Additionally, a
sophisticated tidal modeling component has been developed to better predict and communicate the
arrival times of spills on the tidal Delaware River with a user-friendly spill trajectory animation. The EWS
received the Governor’s Award for Environmental Excellence and is nationally recognized for its use of
stakeholder partnerships to meet regional source water protection objectives. In 2016, the EWS was
featured as a case study in EPA’s publication Online Source Water Quality Monitoring: For Water Quality
Surveillance and Response Systems.

During FY19, a total of 22 unique water quality events were reported to the EWS. Additional outreach
events throughout FY19 expanded the EWS user base, which is currently comprised of more than 300
individual users from 50 organizations.

Other PWD Related Websites and Social Media

PWD Main Web Site
www.phila.gov/water

The official website for PWD continued to be improved to provide more user-friendly and
comprehensive resources. Resources span from the CSO LTCPU to helping the average customer
understand the importance of stormwater management.

The pages at www.phila.gov/water/wu/stormwater had 25,085 active visitors during FY19 spending an
average of about 2 minutes on the pages. Among these is our Stormwater Grants page with information
for non-residential property owners interested in receiving grants to construct stormwater retrofit
projects. This page saw content improvements, including an updated grants manual that received over
1300 downloads in FY19. The Stormwater Grants web page received 5163 unique page views with an
average of 2 minutes spent on the page.

Furthermore, the stormwater parcel viewer (www.phila.gov/water/swmap) continues to be the most
visited stormwater resource in the phila.gov web environment and one of the top 20 web applications in
the City of Philadelphia. There were over 81,000 unique users of the application over 121,000 sessions in
FY19. This map-based application shows the stormwater charges for every property in Philadelphia and
links to helpful documents and forms regarding the stormwater fees. Customers are encouraged to
explore and get more information about their stormwater charges and about PWD's Appeals, Credits or
Credit Assistance Program (CAP). This information can help property owners reduce the amount of
stormwater entering the sewer system and lower their stormwater bills.

Phillywatersheds.org

Watershed information was also housed on Phillywatersheds.org; however, it was archived on
September 1%, 2019 and the content is in the process of being moved to www.phila.gov/water.
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Phillywatersheds.org will remain an archived site that redirects to phila.gov/water until content is
moved. More information about content available on the site is discussed below.

The website provides information to the public on issues that are currently problematic for the City’s
watersheds, what PWD is doing to address these issues, and what residents of Philadelphia can do to
help improve watershed health. It also includes educational tools, public meeting materials, maps and
reports generated by PWD or partners. According to Google Analytics, the website received more than
85,500 visitors in FY19.

The website features interactive mapping for green stormwater infrastructure projects, traditional
infrastructure projects, waterways restoration projects, and community partnership projects. There are
also maps 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 retrieved from PWD’s sewer monitoring network. More
information on CSOcast is described in further detail in Section II.H.2 of this report on page 28.

The website also hosts information for various PWD initiatives and programs related to Green
Stormwater Infrastructure (GSI). The pages for the Soak It Up GSI Adoption Program, for example, allow
Registered Community Organizations (RCO) to check if their organization is eligible to participate,
complete the program applications, and schedule training. Additionally, once groups are active in the
program they can report issues and log their adoption activities.

Development Review Program Website
https://www.pwdplanreview.org/

Since its deployment in FY16, the use of this site has grown and continues to be one of the most used
websites in the City, a testament to its effectiveness in helping developers to meet Philadelphia’s
stormwater regulations. Nearly 30,000 users (29,953) accessed the site in FY19. In October 2018, the
site introduced a new Online Technical Worksheet to replace the existing excel based worksheets. More
improvements to the home page and overall user experience were scoped and planned in for future
updates.

For more information on the activities conducted by the Development Review Program please refer to
the MS4 Annual Report Section F.5 — Monitor and Control Stormwater from Construction Activities on
page 23.

PWD Department on Social Media

Social Media is an essential tool for disseminating departmental messaging about stormwater
management, pollution prevention, and programs that improve the City’s water resources. Additionally,
social media has expanded the reach of partner programming and strengthened PWD’s connections
with other institutions around the City. The sections below describe the City’s social media:

@PhillyH20 Blog
In July 2018, PWD transitioned from the Watersheds Blog to the new @PhillyH20
Blog (water.phila.gov/blog/). Part of a larger digital strategy that is more focused on customer priorities
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and improved access to information, the new blog allows users to obtain information faster and more
directly. Also, more mobile-friendly, the site simplifies customer outreach with features such as

a dedicated Events page with a live feed updated by PWD social media calendars and an improved
tagging function that puts related content alongside posts.

Posts promote a wide variety of topics, including community input meetings for GSI construction sites
and other projects, updates about the progress of Green City, Clean Waters, and highlight current
programs and events and relevant partner initiatives.

There was a total of 42 posts in FY19, with 20,704 visitors. The most popular post had 1,214 views and
covered PWD's 2019 Spokesdog contest, a pet waste disposal best-practices campaign.

Facebook

PWD maintains two Facebook pages to keep residents informed on any news and events at or hosted by
the Water Department. These pages can be accessed at: http://www.facebook.com/PhillyH20 and
http://www.facebook.com/phillywatersheds.

Fairmount Water Works (FWW) also maintains a Facebook page that extends the reach of departmental
messaging. The page can be accessed at https://www.facebook.com/28309557520. Between these
three Facebook pages, the department reaches over 5,300 followers.

Twitter

Twitter is a valuable communications channel for resolving customer complaints, providing customer
information, and delivering news concerning the Department, education and water in general. The PWD
twitter is found at https://twitter.com/PhillyH20. The @PhillyH20 account activity is consistent,
averaging 45 tweets per month. The @PhillyH20 account now has over 8600 followers, up from 8113 in
FY18.

PWD Department Videos
PWD hosts videos on Vimeo and YouTube which provide information and news on its programs and
vision for Philadelphia. The videos can be accessed at the following links:

e http://www.vimeo.com/phillywatersheds

e http://www.youtube.com/pwdepartment

Between the two platforms, the videos have been viewed over 8,500 times between July 1,2018 and
June 30, 2019.

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

PWD develops numerous publications for the public that are distributed throughout the City at advisory
committee meetings, public meetings and other public events, in addition to being distributed through
the water\sewer\stormwater bill to PWD customers. The following publications, meetings and events
have been shared with and/or involved the public during FY19:
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Billstuffers

A billstuffer was distributed to customers in their water/sewer/stormwater bills that explains
the first of a two-phase change to rates spread over a two-year period.

A billstuffer was distributed to customers in their water/sewer/stormwater bills to provide
guidance on what to expect when there is a water or sewer emergency.

A billstuffer was distributed to customers in their water/sewer/stormwater bills that provided
tips for customers to prevent frozen pipes and steps to take in case their pipes were already
frozen.

A billstuffer was distributed to customers in their water/sewer/stormwater bills to get feedback
from Philadelphia residents on PWD and the services it provides.

A billstuffer was distributed to customers in their water/sewer/stormwater bills to alert
customers that the moratorium (or suspension) for water shutoffs ends on April 1, 2019; the
different methods of payment, locations of approved WRB payment centers and customer’s
rights and responsibilities as water customers.

Publications

A postcard was created and distributed via mail to alert Philadelphia residents that the annual
Water Quality Report was available electronically at phillyh20.info/2018/water-quality and that
hard copies of the report were available by request at waterquality@phila.gov or 215-685-6300.

Annual consumer confidence report mandated by the federal Safe Drinking Water Act is
published each year and sent to PWD wholesale and retail account customers, and other
consumers of the city’s water. PWD makes this report available electronically on its website at
phillyh20.info/2018-water-quality. Hard copies are also available by request at
waterquality@phila.gov. The report was also translated into Spanish and formatted like the
English version and is available upon request.

This reference booklet was created to provide guidance to customers on how to access PWD
programs and services and was updated in 2019 with additional programs and services. It is also
available in Spanish.

Media Advisories

October 8, 2018 — Groundbreaking: Green stormwater project tackles community concerns;
Strawberry Mansion infrastructure investment protects waterways, and pedestrians

April 22, 2019 — Philly Water Bar Opens with Free Pours at City Hall Courtyard; Philly Water Bar,
a new pop-up serving free pours of local tap water in a fun, engaging setting launches at the City
Hall Courtyard this week!

Press Releases

October 23, 2018 — Mural Arts Philadelphia, Pennsylvania Horticultural Society and PWD
Dedicate New Mural
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December 11, 2018 — PWD Announces Winter Schedule

January 7, 2019 — PWD seeks groups for Mini-Grant Adoption Program

January 31, 2019 — PWD Customers Can Win $100, Improve Services with Survey
February 28, 2019 - #UtilityFairsPHL: Hands-on Help with Lowering Water and Other
Philadelphia Utility Bills at Series of March Events

April 12, 2019 — Pop-up Philly Water Bar Aims to Get People Drinking Tap

Events/Campaigns

September 15, 2018 — A press conference was held to kick off the Delaware River Day Festival
where the Partnership for the Delaware Estuary (PDE), PWD, the Center for Aquatic Sciences,
representatives from Camden County and others gathered together to enjoy a variety of free
activities for the whole family. Environmental exhibits, games, prizes, crafts for kids, face
painting and boat rides were featured to celebrate and connect the public with the Delaware
River.

October 11, 2018 — PWD partnered with Council President Darrell Clarke, State Representative
Donna Bullock and the Strawberry Mansion CDC to mark the beginning of construction of a
green stormwater infrastructure project at the intersection of Berks Street, Sedgley Avenue and
30t Street, contributing stormwater management features as part of the Green City, Clean
Waters Program.

PWD participated in Councilwoman Blondell Reynolds Brown 2018 Senior Expo Series by
providing a presentation on its programs and services and manning a table. There were six
events held at different venues throughout the city during the fall: October 12, October 19,
October 26, November 2, November 9 and November 16.

October 17, 2018: The Public Utility Commission held a professional development conference to
promote consumer awareness, education and healthy living. Participants received information
on utility assistance, conservation, family services and consumer protections. PWD served on
the panel and manned an information table.

October 23, 2018: City Councilmember Mark Squilla, then Water Commissioner Debra McCarty,
Mural Arts Executive Director Jane Golden, Pennsylvania Horticultural Society President Matt
Rate, Lead Artists Eurhi Jones and Dave McShane and others dedicated a water-themed mural at
13" & Arch Streets and recognized the eighth year of the City’s Green City, Clean Waters Plan.

March 6 and March 9, 2019 - Councilmember Maria Quinones Sanchez along with customer
service staff from PWD, Philadelphia Gas Works (PGW), and PECO joined other assistance
experts to bring utility bill assistance to the constituents in the Kensington neighborhood of
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Philadelphia. This pilot project aims to partner with City Council members bi-annually to bring
utility bill assistance to all neighborhoods in Philadelphia and reduce shutoffs.

April 24, 2019 - City Councilman Mark Squilla, Deputy Managing Director for Transportation,
Infrastructure, and Sustainability Michael Carroll, then acting PWD Commissioner Sarah
Stevenson and other distinguished guests participated in the Philly Water Bar Launch and
offered remarks and served as Water Bar-tenders. Philly Water Bar is a PWD campaign to bust
myths about the safety and quality of local tap water and highlight Philadelphia’s high-quality
tap as a sustainable, affordable, safe and healthy beverage that’s available in the home of every
Philadelphia resident.

Advertisements
e April, 2019: A paid advertisement was placed in the Water Resources Association’s Awards
Program highlighting PWD’s Mussel Hatchery.

o Paid advertisements were placed in the following newspapers to alert the public that
the 2018 Water Quality Report (published Spring 2019) was available electronically at
phillyh20.info/2018-water-quality: Philadelphia Daily News and the Philadelphia Metro
— April 30, 2019

e Paid advertisements were placed in the following newspapers to alert customers that a
technical hearing was being held on June 5, 2019 at 10 AM and a public hearing was being held
on June 5, 2019 at 2 PM to discuss the annual adjustment to reconcile the cost of the PWD’s
assistance programs.

1. Philadelphia Inquirer and Daily News — May 28, 2019
2. Legal Intelligencer — May 28, 2019

3. Philadelphia Tribune — May 28, 2019

4. Al Dia—May 29, 2019

I1.G.4 Continue to Support the Fairmount Water Works

As detailed in Table 11.G.4-1, during FY19, more than 27,500 visitors attended the Fairmount Water
Works which consisted of general visitors, adults and children, school groups, community groups, and
attendees for special exhibits. Outreach numbers include an additional 1,457 teachers and students
participating in UUW middle years curriculum project*.

Table 11.G.4-1 Fairmount Water Works — FY19 Education Center Attendance

Types of Attendance Number Attended
General FWW Visitors 12,751
School Groups, Camps and Recreational Center 7,969
Tours 1,200
Special Events 1,667
Outreach Efforts* 3,936
FY19 Total Visitors 27,523

NPDES Permit Nos. PA0054712, PA0026689, PA0026662, PA0026671
FY19 Combined Sewer and Stormwater Annual Reports
27


https://www.phila.gov/departments/managing-directors-office/?utm_medium=email&utm_source=govdelivery
https://www.phila.gov/departments/managing-directors-office/?utm_medium=email&utm_source=govdelivery

II.LH NMC 8 - Public Notification to Ensure that the Public Receives Adequate

Notification of CSO Occurrences and CSO Impacts

PWD has developed and will continue to develop a series of informational brochures and other
materials about its CSO discharges and the potential effects these discharges have on the receiving
waters. In addition, PWD has enlisted watershed organizations and partnerships to assist in this
endeavor to raise the level of citizen awareness about the function of CSO and stormwater outfalls
through a variety of educational mediums.

II.LH.1 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.

CSO Outfall Signage

In summer 2007, PWD initiated a pilot project to install 13 signs at CSO outfalls throughout the City.
During a follow-up survey in October 2007 it was found that 5 of the 13 signs had been either removed
or vandalized. During FY19, a working group continued to analyze the feasibility of installing updated
informational signage at the City’s CSO outfalls. The working group has performed outfall assessments
for outfalls accessible both by land and boat, which includes materials and mounting assessments for
signage. Currently each CSO outfall location, except for 8 inaccessible locations, has an identification
sign installed which helps the public to accurately identify an outfall when reporting a problem.

Other Notification Measures

PWD continues to develop informational materials and maintain websites to educate the public about
its CSO discharges and the potential effect on receiving waters. PWD has found that one of the best
ways for public notification of CSOs is through the traditional public outreach programs described in
NMC?7: Pollution Prevention Program, please refer Section 11.G — NMC 7- Pollution Prevention on page
19.

II.H.2 Expand the Internet-Based Notification System (RiverCast) to the Tidal Section of the
Lower Schuylkill River

In order to expand the web-based water quality forecasting system for the Schuylkill River, RiverCast,
PWD developed another internet-based notification system called CSOcast in 2008, which reports on the
overflow status of outfalls in every CSO shed.

The website is built using the Google Maps APl which allows for the dynamic loading of geographically
referenced data that can be viewed with a familiar and user-friendly interface. The map is available 24
hours a day and displays the most up-to-date data available. PWD is constantly updating and improving
the notification system as well as the flow monitoring network to deliver the best information possible
to the public. During FY19, CSOcast reported on the 164 CSO outfalls twice a day, with 2,783 unique
page views. The CSOcast notification system can be accessed through:
http://www.phillywatersheds.org/what_were doing/documents and data/live_data/csocast.

NPDES Permit Nos. PA0054712, PA0026689, PA0026662, PA0026671
FY19 Combined Sewer and Stormwater Annual Reports
28



[.1 NMC 9 - Monitoring to Effectively Characterize CSO Impacts and the Efficacy of
CSO Controls

II.I.1  Report on the Status and Effectiveness of Each of the NMCs in the Annual CSO Status
Report

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

1] Implementation of the LTCP

Table 111.B-1: Summary of 1997 CSO LTCP Capital Projects

Project Status
Real Time Control (RTC) Program
RTC - Main Relief Sewer Storage (R-7 through R-12) Complete
RTC - Tacony Creek Park Storage (T-14) Complete
RTC - Rock Run Relief Sewer Storage (R-15) Complete
Establish RTC Center Complete
RTC & Flow Optimizatic.)n (Southyvest Main Gravity Interceptor, Cobbs Creek Cut- Complete
Off, and Lower Schuylkill West Side)
Targeted Infiltration/Inflow Reduction Programs On-Going
Solids & Floatables Control Program On-Going
85% CSO Capture Pennypack Watershed (P1 through P5) Complete
Eliminate Outfalls: Dobson's Run Phase | Complete
Eliminate Outfalls: Dobson's Run Phase Il & IlI Complete
Eliminate Main & Shurs Overflow (R-20) Complete
Eliminate 32nd & Thompson Outfall (R-19) Complete
Collection System Improvements
Upgrade Frankford Siphon Complete
Somerset Interceptor Sewer Conveyance Improvements Complete
Cobbs Creek Low Level Conveyance Improvements Complete
Cobbs Creek Low Level Control Project Complete
Water Pollution Control Plant (WPCP) Wet Weather Treatment Maximization
Program Complete

[1I.LA CSO LTCP Update
The full Philadelphia Combined Sewer Overflow LTCPU report can be found at the following address:
http://www.phillywatersheds.org/ltcpu.

Please refer to Appendix A — Green City, Clean Waters FY19 Annual Report for an update on
implementation progress.
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[11.B Capital Improvement Projects

Table 111.B.1-1 — Status updates for On-going Capital Improvement Projects

Project

Status

Update / Reference

Completion and Operation of the Real-
time Control Center and Rehabilitate and
Maintain the Monitoring Network

Completed in 2003

For details on FY16 maintenance of monitoring network please refer to Appendix C-FY19 Program
Maintenance Annual Report.

WPCP Wet Weather Treatment
Maximization (NE)

Evaluated and implemented options
from the Jan. 2000 Stress Testing
Report

Refer to Section 111.B.1.2 WPCP Wet Weather Treatment Maximization (NE) on page 66 of the CSO-
Stormwater FY 2012 Annual Report

Evaluate Stress Test Report Options in the
LTCPU

Completed March 2009 (all three
WPCPs)

Refer to Section 111.B.1.2.1 Evaluate Stress Test Report Options in the LTCPU on page 69 of the CSO-
Stormwater FY 2012 Annual Report

Implement Options 1, 2, and 4 from the
Stress Test Report (NE)

Completed January 2006

Refer to Section 111.B.1.3.2 Implement Options 1, 2, and 4 from the Stress Test Report on page 91 in
the CSO-Stormwater FY 2010 Annual Report.

Plan, Design, and Construct Options 5 & 7
of the Stress Test Report to Increase the
Secondary Plant Capacity to 435 MGD

Completed February and August
2012

Refer to Section 111.B.1.2.3 Plan, Design, and Construct Options 2 & 6 from the Stress Test Report on
page 70 in the CSO-Stormwater FY 2012 Annual Report.

Explore increasing the preliminary
treatment, primary treatment, and final
effluent disinfection treatment capacities
in excess of the existing secondary
treatment capacity at the NE WPCP

Plan was originally submitted to the
PADEP on June 1, 2013. The NE
Facility Concept Plan (FCP) was
revised based on comments from
PADEP and re-submitted on
December 31, 2013.

A Wet Weather Facility plan was submitted on June 1, 2016 which supersedes the FCP. These plans
are available on-line through the following website:
http://phillywatersheds.org/what _were doing/documents and data/cso long term control plan

Initiate the Facility Planning and Design for
the By-pass Conduit

PADEP approved on April 1, 2009,
the bypass of secondary treatment
for 100 MGD of additional wet
weather flow at NE WPCP

As described in the LTCPU, PWD committed to the expansion of the NE WPCP to include a 215
million gallon/day secondary treatment bypass. PWD proceeded with a design and the bypass of
the plant secondary processes for total plant flows that exceed 435 MGD is currently under
construction.
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Project Status Update / Reference
Report to the DEP the Status of these
Projects in the Annual Status Reports N/A The CSO Annual Report continues to include information in the WPCP wet weather treatment
when Major Work Elements Are maximization at the NE WPCP
Completed
85% Capture (NE) - 85% Flow Capture August 2008 Refer to Section 111.B.1.3 85% Capture (NE) on page 71 of the CSO-Stormwater FY 2012 Annual
Technical Report 8 Report.

R i ion I1.B. Maintain In-li llecti Proj
In-Line System Storage Projects (NE) N/A eported on in Section 5 Operate and Maintain In-line Collection Storage System Projects

Contained Within the LTCP of this report, starting on page 5.

Implementation of the Southwest Plant
Stress Test Report Option 1

Option 1, to inspect and repair
leaking weirs and concrete surfaces
in the final sedimentation tanks at
the Southwest Plant, was completed
in April of 2002

Option 1 and other improvements were also discussed in further detail within the Facility Concept
Plan for the Southwest Water Pollution Control Plant that was submitted to the PADEP on June 1,
2013. This plan is available on-line through the following website:
http://phillywatersheds.org/doc/SW%20Facility%20Concept%20Plan%20-%20Final FINAL.pdf.

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

Completed April 2010

Refer to Section 111.B.1.8 Real Time Control and Flow Optimization for the Southwest Drainage on
page 74 of the CSO-Stormwater FY12 Annual Report.

RTC/Main Relief Sewer Storage (SW) -
Construction and Implementation of Main
Relief Sewer Storage and Real-time
Control

Refer to Section 11.B.5 Main Relief on page 5 of this report

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

Phases | completed in 1998; Phases
Il and 1l were completed by 2011.

Refer to Section 111.B.1.10 Eliminate CSO/Dobsons Run Project on page 95 of the CSO-Stormwater
FY11 Annual Report

Eliminate CSO/Main and Shurs Off-Line
Storage (SW) - Construction and
Implementation of the Main and Shurs
Off-line Storage Project

In FY2019, the facility successfully
captured 23 major storms storing a
total of approximately 7.92 MG of
sanitary wastewater. There were no
overflows at R-20 during FY19.

Grit accumulation is a known USES issue that reduces interceptor capacity and the effectiveness of
the Venice Island storage tank. PWD performs periodic grit surveys of the USES to better
understand grit type and accumulation frequency. Cleanings are scheduled on an as needed basis.
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I1I.B.1 On-going Capital Improvement Projects

Eliminate CSO/Main and Shurs Off-Line Storage (SW) - Construction and Implementation of the Main
and Shurs Off-line Storage Project

The Upper Schuylkill East Side Interceptor Sewer (USES) is located along the Schuylkill River adjacent to
the Manayunk Canal in the northwest section of Philadelphia. It conveys sewage from collection systems
which serve the northwest section of the City. Previously, during extreme wet weather events, the USES
exceeded its capacity and overflows occurred at relief point R-20 into a storm sewer upstream of storm
water outfall S-052-5. To abate the hydraulic overload conditions in the USES, PWD constructed a four-
million-gallon offline storage tank in May of 2013, which captures and stores excess flows. The tank
serves to eliminate surcharges and prevent overflow conditions at the R-20 relief location.

The Venice Island Storage Facility is currently in service and operating as designed. In FY19, the facility
took on water for 23 major storms storing a total of approximately 7.92 MG of sanitary wastewater. The
weir elevation at the R20 relief window remained at 65 inches during FY19. There were no overflow
events at R-20 during FY19.

Grit accumulation is a known USES issue that reduces interceptor capacity and the effectiveness of the
Venice Island storage tank. PWD performs periodic grit surveys of the USES to better understand grit
type and accumulation frequency. In FY19, PWD performed 1 sonar inspection on the lower reach of the
USES interceptor. The results from this inspection are currently being reviewed and will be used to
inform scheduling of future cleaning events along this interceptor.

Storm and sanitary sewer shed investigations are ongoing in areas found with high levels of infiltration
and inflow.
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I11.B.2 New Capital Improvement Projects to be Included in LTCPU

PC-30 Parallel Relief Sewer

The project and all stipulations of the corrective actions and milestone events of the COA issued by
PADEP on 9/26/2007 concerning the sanitary sewer overflows at manhole PC-30 were completed on
12/27/11. As of July 2013, the parallel relief sewer and all appurtenances have been operating as
designed.

During FY19, there was one monitored overflow event at manhole PC-30. On 11/24/2018 in to
11/25/2018 the maximum water level in PC-0030 reached 184 inches; the overflow (top of manhole) is
174 inches. This event exceeded the parameters of the design storm intensities (April 2, 2005) utilized in
the design of the PC-30 parallel relief sewer. The November 24-25, 2018 storm’s accumulated rainfall
volume are larger than the April 2, 2005 storm for the 3-, 6-, and 24-hour durations for the rain gages in
Northeast Philadelphia (rain gages, 4, 20 and 24).

During the evaluation of the 11/24/2018 and 11/25/2018 wet weather event, the Department’s
documentation of the physical configuration at PC-30 and the elevation of overflow was found to be
inaccurate, consequently the Department was not immediately aware of this overflow. Following
notification by the PADEP of observations consistent with an overflow, the Department has undertaken
several steps to ensure awareness of and swift response if future overflows occur:

1. Updated site information and documentation
PWD’s Survey group confirmed the rim elevation and manhole depth at PC-30. This work
confirmed that flow depths in excess of 174 inches at PC-30 will result in an overflow through
the manhole. This depth has been added to PWD documents related to this site and is now
included in all SSO analyses and reporting moving forward.

2. Inspection and verification of level sensor at PC-30
The Department continues to maintain a pressure transducer level sensor within the PC-30
manhole riser for understanding flow depths at this location. Upon notification of the possible
overflow from the PADEP, the sensor was visited and calibrated to ensure accuracy. This sensor
continues to be operated and regularly assessed for accuracy to ensure data collected is
representative of sewer conditions.

3. Installation of additional monitoring devices
Two float switches were added within the PC-0030 manhole riser to provide redundancy and
serve as accuracy checks for the existing pressure transducer. The two floats were added at
known elevations within the riser, including one just under the manhole cover. These allow for
immediate verification of pressure transducer readings when flow depth trigger them. The
addition of the second float under the manhole riser will provide for redundant verification if an
overflow does occur in the future.

4. Level Meter Utilized
At the time that PC-30 agreement was negotiated, a permanent water level monitor was already
installed at manhole PC-10, at the junction of the Poquessing and Byberry Interceptors, about
660 feet downstream of PC-30. Based on the lack of reduction in velocity & flow rate during
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overflow events, PWD assumed that there was no significant difference between the flow level
at PC-10 and PC-30. The level at PC-10 was used as a surrogate for flow level at PC-30 for
reporting to the PADEP. A monitor has since been installed and calibrated in PC-30 and PWD has
switched to utilization of this monitor for more accurate regulatory reporting.
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Table 111.B.2-1 — Status updates for New Capital Improvement Projects to be included in LTCPU

Project

Status Update / Reference

Asset and Capacity Management Program

Refer to Section Il.A.1 Implement a Comprehensive Geographic

G hic Inf tion Syst i
eographic Information system Ongoing Information System (GIS) of the City sewer system on page 1
Ongoing Refer to Section 1.A.2 Implement a Comprehensive Sewer
Sewer Assessment Program Assessment Program (SAP) on page 1
Monitoring and Modeling Program Ongoing Refer to I.B.1 Continue to Institutionalize a Comprehensive

Monitoring and Modeling Program on page 2

Inflow/Infiltration (I/1) Controls

Tide Inflow

PWD continues to inspect and maintain all tide gates to ensure their
Completed in 1999 correct performance. Refer to Section 2.1.2 Corrective Actions — Tide
Inflow on page 28 of the 2001 CSO Annual Status Report

Sewer Assessment Program

Refer to Section 11.A.2 Implement a Comprehensive Sewer
Assessment Program (SAP) on page 1 of this report

Infrastructure Assessments

Completed in 2008; PWD continues to monitor and inspect for Refer to Section 111.B.2.2 Infrastructure Assessments on page 82 of
problem areas the CSO-Stormwater FY 2008 Annual Report

Interceptor Relining

Additional details on the progress of interceptor relining occurring in
the Cobbs Creek and Tookany/Tacony-Frankford Watersheds are
discussed in the Appendix A — Green City, Clean Waters FY19 Annual
Report on page 5

Planning and design is underway

PC-30 Parallel Relief Sewer

COA stipulations completed on 12/27/11. Operating as designed During FY19, there was one overflow event at manhole PC-0030.
as of July 2013. Please refer to page 39 of this report for more details.

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.

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. No new storage facility projects have been identified or implemented during the
reporting period.
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[I.C  Watershed-Based Management - Continue to Apply the Watershed Management
Planning Process and Produce and Update the Watershed Implementation Plans

Watershed Alliance of Southeastern Pennsylvania

In 2013, PWD and its designated watershed partnership facilitator, the Pennsylvania Environmental
Council (PEC), initiated the Watershed Alliance of Southeastern PA to unite the watershed partnerships
in the Philadelphia area. In FY19, PEC continued its support of the implementation of the Upstream
Philadelphia Cluster. These efforts resulted in the award of $50,000 in National Fish and Wildlife
Foundation funding (with another $136,828 in associated matching funds) for stormwater management
at the Conklin Recreation Center in Cheltenham Township, PA (Tookany/Tacony-Frankford Watershed).

Tookany/Tacony-Frankford Watershed Partnership

In FY19, the TTF Watershed Partnership held 234 outreach events in Philadelphia County with
approximately 3,609 participants in attendance. For more information on the activities conducted by
TTF Watershed Partnership please refer to Section Il.F.4 on page 17.

Darby — Cobbs Watershed Partnership

During the past fiscal year, the Partnership focused on outreach and education, to implement previously
identified project opportunities through the William Penn Foundation’s Delaware Watershed Protection
Initiative. Also during FY19, the partnership continued work on implantation of projects funded through
the Delaware River Watershed Initiative. Additionally, PWD utilized the partnership to aid in public
outreach and municipal approval for ecological restoration projects along the Cobbs Creek including a
partial removal of the Woodland Ave. Dam.

Pennypack Creek Watershed Partnership

The Partnership continues to organize activities to involve the community in improving the watershed.
In FY19 the partnership continued education and outreach towards implementing the projects identified
under the William Penn Foundation’s Delaware Watershed Protection Initiative. The partnership also
conducted workshops on rain gardens, citizen stream monitoring, Mowing to Meadows and municipal
MS4 compliance.

Poquessing Creek Watershed Partnership

The Poquessing Creek Watershed Partnership holds a range of public education and outreach activities
and events every year for residents. The Poquessing Partnership also participates in the Upstream
Philadelphia Cluster of the William Penn Watershed Initiative developing programs for citizen
monitoring and identification of stormwater projects in the watershed.

Delaware Direct Watershed Partnership

Throughout FY19, the Partnership continued its work acquiring grant funding to support restoration
projects throughout the watershed. The Kensington and Tacony Trail, an abandoned riverfront rail line,
continued to move forward in FY19 with the expansion of new trail segments. PWD also continued a
successful partnership with sustainable retailer United by Blue (UBB). For more information, please refer
to Section II.F.4 United By Blue Cleanups on page 17.
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Wissahickon Creek Watershed Partnership

PWD continued its participation in the Wissahickon Partnership throughout FY19. A key component of
these efforts was the continuation of an alternative TMDL program for phosphorous in the watershed.
The City of Philadelphia is one of 16 regional municipalities cooperating in this program with assistance
from the Pennsylvania Department of Environmental Protection, the Wissahickon Valley Watershed
Association and the Pennsylvania Environmental Council (PEC). The Wissahickon Partnership is also
actively participating in components of the Delaware River Watershed Initiative, including citizen
monitoring as well as project identification and implementation.

Schuylkill River Watershed Partnership (Philadelphia-Based Partnership)

PWD continued to support the efforts of the Schuylkill Action Network (SAN), a regional watershed
partnership dedicated to improving the water resources of the Schuylkill River Watershed through
strategic implementation of protection measures. More information on the SAN can be found in Section
11.G.2 on page 20 of this Annual Report. Also in FY19, PWD continued to build on the successful
partnership with the Schuylkill Navy of Philadelphia. This partnership led to the Head of the Schuylkill
Regatta, becoming the first national rowing event to ban the use of plastic water bottles.

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

The culmination of the watershed management planning process often results in an Integrated
Watershed Management Plan (IWMP), or a watershed-specific planning document. The process for
developing watershed planning documents has evolved and depends on the interests of the
partnerships. Table l1l.C.1-2 contains the status of the various plans in each of Philadelphia’s
watersheds. Information on the each of the watersheds and the completed plans can be found at
www.phillywatersheds.org/your_watershed. Many of the recommended management options in the
TTF and Cobbs Creek IWMPs have been institutionalized a city-wide basis and continue to be
implemented.

The watersheds in the MS4 section of the City have undergone a slightly different process. In these
watersheds (Pennypack, Poquessing, and Wissahickon), the stakeholder goals and objectives were
established through the development of Rivers Conservation Plans and Act 167 Plans. PWD has decided
to work with the watershed partners through these existing watershed-based planning efforts. Details
on the Act 167 Plans can be found in Section 111.C.3.7 Basin-Specific Stormwater Management Plans
(ACT 167) on page 47. The Act 167 process has met PWD’s goal to have watershed-wide commitment to
the watershed planning process and allows the process to be partner-driven and focus on
implementation.
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Table 111.C.1-2 — Planning by Watershed

Preliminar Watershed River Conservation
Watershed ) y Monitoring Watershed Management Plan Implementation Commitment Status
Reconnaissance Plan
Program
Delaware River L . PWD continues to work with watershed Philadelphia commitment documented in the LTCPU and
. . Monitoring Only Completed in 2011 . . o . .
(tidal, non-tidal) partners on implementing specific projects. its supplements.
Cobbs-Darby b leted
Darby RCP complete . . . .
Creeks
2003 2003 in 2005 by Darby Creek | Completed 2004 fhlladelphla commitment documented in the LTCPU and
. its supplements.
Valley Association
Tacony-Frankford Philadelphi i d din the LTCPU and
. t t t t
Creek 2000/2001 2004 Completed in 2004 Completed 2005 rhiladelphia commitment documented in the an
its supplements.
. Act 167 St ter M t Pl Philadelphia is impl ting the Act 167 Plan th h th
Pennypack Creek | 2002 2007-2008 Completed in 2005 ¢ ormwarer Vianagement Fan race’pnials implementing the Ac an through the
approved in July 2013 Philadelphia Stormwater Management Regulations.
Completed in 2001 by
A he A fN I . .
Schuylkill River o t ? cademy of Natura PWD continues to work with watershed . .
. . Monitoring Only Sciences, Natural Lands . . I . Documented in the LTCPU and its supplements.
(tidal, non-tidal) partners on implementing specific projects.
Trust, and the
Conservation Fund
Poquessing Creek Act 167 Stormwater Management Plan Philadelphia is implementing the Act 167 Plan through the
2001 2008-2009 C leted in 2007 . . .
ompletedin approved August 28, 2013. Philadelphia Stormwater Management Regulations.
o . A Wissahickon TMDL Implementation Plan was submitted
Wissahickon Creek C leted in 2000 b Act 167 St ter M t Pl . )
2001 2005-2006 ompieted in ¥ ¢ ormwater viahagement Flan in 2012. Implementation plan depends on watershed

FPC

approved on July 10, 2015

partnership support for a watershed-wide initiative.
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[11.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.

PWD is committed to a balanced “land-water-infrastructure” approach to achieve its watershed
management and CSO control goals. Where appropriate, this method includes infrastructure-based
approaches, but focuses on implementation of a range of land-based stormwater management
techniques and physical reconstruction of aquatic habitats where appropriate. The ultimate goal of
PWD’s approach is to regain the resources in and around streams that have been lost due to
urbanization, both within the City of Philadelphia and in the surrounding counties, while achieving
regulatory compliance objectives in a cost-effective manner. Central to all of these planning programs is
a commitment to greening, sustainability, open space, waterfront revitalization, outdoor recreation, and
quality of life.

The wet-weather source controls have been formalized in the LTCPU and its supplements, including the
Consent Order and Agreement signed on June 1, 2011, which formally approved the Green City, Clean
Waters program. Detailed information on the land-based wet-weather source controls can be found in
Appendix A — Green City, Clean Waters FY19 Annual Report.

I11.C.1.1 Ordinance and Regulations Modifications - Continue to review and revise stormwater
management regulations for development and redevelopment

PWD’s Stormwater Management Regulations became effective in Philadelphia on January 1, 2006,
which provided 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 Regulations are triggered when a project disturbs 15,000 or more square
feet of earth. Effective July 1, 2015, the Stormwater Regulations were updated to improve and
strengthen PWD’s stormwater programs. For more information on PWD’s Regulations, please see the
MS4 Annual Report Section F.5.b — Post-Construction Stormwater Management in New Development
and Redevelopment on page 29.

[11.C.1.2 Conduct workshops on LID

PWD staff in charge of Stormwater Regulation implementation holds weekly walk-in hours, encouraging
the development community to attend to discuss general and technical details regarding their projects.
Guidance is provided by PWD staff as it relates to regulatory applicability as well as stormwater
management implementation and approach without the need to schedule an appointment.

I11.C.1.3 Implementation of Stormwater BMPs and LID - Continue to implement best
management and LID demonstration

PWD continues to implement stormwater BMPs and LID, now referred to as Green Stormwater
Infrastructure (GSI) through the Green City, Clean Waters program. Please refer to Appendix A — Green
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City, Clean Waters FY19 Annual Report for a detailed description on the City’s implementation of GSI
during FY19.

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

PWD continues to maintain all City-owned inlets and catch basins to ensure they are clear and operating
correctly. For a full description of the activities conducted by inlet cleaning programs during FY19, please
refer to Section II.F.1 Control the Discharge of Solids and Floatables by Cleaning Inlets and Catch
Basins on page 13.

I11.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 stormwater runoff from large impervious tracts of land using incentives and
regulatory-based approaches. Projects that apply for PWD’s grant programs, Stormwater Management
Incentives Program (SMIP) and Greened Acre Retrofit Program (GARP), are evaluated for disconnection
potential and encouraged to construct connections to available separate storm sewer or private
stormwater outfalls where feasible. To date, PWD has awarded a number of projects where this
potential exists, and in the last year, three projects successfully disconnected from the combined sewer
system.

I11.C.1.6 Reforestation - Work to implement reforestation demonstration projects to provide
additional tree canopy

Green Stormwater Infrastructure Projects

Community greening and tree planting is a key component of green stormwater infrastructure and the
Green City, Clean Waters plan. PWD has been planting trees as part of the GSI projects. Please refer to
Appendix A — Green City, Clean Waters FY19 Annual Report for information on trees planted as part of
GSI projects implemented in the City.

Street Tree Planting

As part of supporting the City’s GreenWorks goals, PWD has partnered with PPR to conduct street tree
plantings. PPR contracted trees to be planted in the right-of-way in front of properties and on public
lands. During FY19, 880 street trees were planted through this contract.

TreePhilly Yard Tree Program

TreePhilly is an urban forestry community engagement initiative led by PPR, in partnership with the
Fairmount Park Conservancy. TreePhilly directly engages all Philadelphians in improving their
communities by planting and maintaining trees. Through TreePhilly’s Yard Tree Giveaway program,
Philadelphia residents can sign up for free yard trees for their private property (front, back, and side
yards). In the FY19 the Yard Tree Giveaway program distributed approximately 1,800 trees for residents
to plant on their private property, and TreePhilly also engaged corporate and community volunteers to
plant 4 large trees at Overington Park for Arbor Day.
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Pennsylvania Horticultural Society’s Tree Plantings

PWD is an active partner and supporter of TreeVitalize and PHS's other tree planting programs.
TreeVitalize was developed by the Pennsylvania Department of Conservation and Natural Resources to
increase the tree canopy in the five-county Philadelphia area. TreeVitalize partners with numerous
community Tree Tenders groups throughout this area in order to plant trees in neighborhoods lacking
sufficient tree canopy. During FY19, PHS tree planting events resulted in 1,542 trees planted in
Philadelphia.

Table 111.C.1.6 -1 Pennsylvania Horticultural Society’s FY19 Tree Plantings in Philadelphia

# of Trees Pennsylvania Horticultural Society’s Tree Plantings
Philadelphia TreeVitalize/Tree Tenders street and yard trees (Liberty Lands
Park, School of the Future, McClure Elementary, Hackett Elementary, H.A.
933 Brown Elementary, Greenfield School, and Moffet Elementary; street tree
plantings in many low/mod income areas and over 35 neighborhoods,
including Poplar, Francisville, Spring Arts, Hunting Park, East Parkside, Cobbs
Creek, and Lower Moyamensing)
513 TreeVitalize Watersheds riparian plantings (Schuylkill Navy, Schuylkill Center
for Env. Education)
53 Philadelphia Public Landscapes (Navy Yard, Sports Complex District)
38 Arbor Day Foundation/TD Tree Days — Presby’s Inspired Life campus
5 Philadelphia LandCare — Mt Moriah cemetery
1,542 TOTAL TREES (FY19)

[11.C.2 Water Ecosystem Restoration and Aesthetics

I11.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

During FY19, the Waterways Restoration Team has continued their program which includes removal of
cars, shopping carts, and other debris from receiving waters. Please refer to Section II.F.2 Continue to
Fund and Operate the Waterways Restoration Team on page 14 for information pertaining to the
Waterways Restoration Team’s activities during FY19.

I11.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
During FY19, the Waterways Restoration Team continued their program, which includes conducting
minor stream bank and bed repairs around outfalls and removing debris around them. Please refer to
Section II.F.2 Continue to Fund and Operate the Waterways Restoration Team on page 14 for
information pertaining to the Waterways Restoration Team’s activities during FY19.
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I11.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.

Cobbs Creek Stream Restoration

This project has been placed on hold due to the property issues encountered along the City border.
Cobbs Creek serves as the City border in this area and working out agreements with individual
landowners has proved to be an obstacle in moving the project forward.

Tacony Creek Stream Restoration

During FY19, PWD has reviewed the design plan for the restoration of about a mile of Tacony Creek. The
design was adjusted to address issues in the stream channel that have evolved during the design
process. The new design will provide a more stable stream channel, protect trees along the stream bank,
create sustainable aquatic and riparian habitat, provide more wetland area for stormwater management
and baseflow recharge, and repair and protect critical water utility infrastructure to ensure better water
quality for Tacony Creek.

Indian Creek Stream Daylighting & CSO Storage Project

During FY19, PWD continued to monitor the site. Biological studies of macro-invertebrates and fish
species in the Indian Creek daylighted stream channel were conducted in FY17 to establish a baseline for
comparison. PWD has provided the flow data for the Combined Sewer Overflow storage facility. PWD
will continue to conduct monitoring research on this daylighted project site and enhance the stream
corridor when possible.

Wissahickon TMDL Stream Restoration Projects

As part of the Wissahickon Sediment TMDL Implementation Plan, PWD implemented multiple stream
restoration projects. These projects include:

e (Cathedral Run (Construction Completed in 2006)

e Carpenter's Woods (Construction Completed in 2009)

Hartwell Lane (Construction Completed in 2009)

Rex Avenue (Construction Completed in 2010)

Cresheim Creek at St. Martins (Construction Completed in 2011)
Bells Mill Run (Construction Completed in 2012)

e  Wises Mill Run (Construction Completed in 2012)

e Gorgas Run (Construction Completed in June 2018)

Because these projects were completed as part of the Wissahickon Sediment TMDL Implementation
Plan, a more detailed description of PWD’s efforts have been provided in the Section D — Sediment
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Wissahickon Sediment TMDL Monitoring plan implementation on page 1. A monitoring report was
submitted to PADEP in FY18.

[11.C.2.4 Wetland Enhancement and Construction

Three stormwater treatment wetlands facilities were designed and implemented to remove pollutants
and mitigate peak flows, while providing aesthetic and ecological benefits. These projects are:

e Saylor's Grove (Construction Completed in 2006)
e Wise's Mill (Construction Completed in 2012)
e (Cathedral Run (Construction Completed in 2012)

In total, these three facilities receive and treat stormwater from more than 300 acres of the MS4 service
area. Because these projects were completed as part of PWD's Wissahickon Sediment TMDL
Implementation Plan, a more detailed description of the Department's efforts has been provided in
Section D - Wissahickon Sediment TMDL Monitoring plan implementation on page 2. PWD is working
to maintain these project sites.

Watershed Mitigation Registry

PWD has continued investigating projects and partnerships that could potentially be suited for the
state’s mitigation banking program.

I11.C.2.5 Fish Passage Projects

Schuylkill River: Fairmount Fishway

The Fairmount Dam Fishway located on the western side of the Fairmount Dam, was completed in 1979.
In 2009, through a joint cooperative agreement with the United States Army Corps of Engineers
(USACE), the City of Philadelphia upgraded many features of the fishway to improve hydraulics and
overall fish passage efficiency.

Adult American Shad relative abundance (number of Shad per hour of electrofishing) in the Schuylkill
River in 2018 ranked 9™ overall in the time-series (2002-2018). The 2018 CPUE at Fairmount Dam (328.9
Shad/hour) was below the time series average (2002 — 2018). It should be noted that boat electrofishing
surveys could not be conducted during peak migration dates for American Shad because of river
flooding and high river flows, as well as excessive turbidity, which resulted in reduced overall catch of
Shad. Similarly, river flooding forced complete closure of the Fairmount Fishway during key migration
dates; and when we could operate the fishway, mechanical failure of the tide gate resulted in no
attraction flow for the complete season. The 2018 American Shad passage at Fairmount Fishway (624
Shad) decreased from the previous year and fell well below the 15-year time series average (1053.5
Shad). The 2018 Shad passage at Fairmount was the 8™ highest recorded in the time-series (2004 to
2018). River flooding, and overall high water flows and high turbidity conditions characterized the 2018
Shad season, which negatively impacted our ability to catch and video monitor Shad in the Schuylkill
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River. Hatchery contribution for the Schuylkill River adult shad was 95% in 2018; a slight increase from
the 92% observed in 2017 and greater than the 10-year average of 89%.

Figure 11l.C.2.5 -1 Catch-Per-Unit-Effort and Fish Passage of American Shad

Schuylkill River American Shad Passage & Relative Abundance
at Fairmount Dam 2004 - 2018
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Pennypack Creek: Rock Ramp Fishway at Sanitary Sewer Crossing
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A rock ramp fishway was constructed in Pennypack Creek in 2007 in an attempt to alleviate the
excessive drop in water surface elevation caused by the sanitary sewer crossing of the creek which
prevented fish from moving upstream of this site. PWD electrofishing surveys of the tidal Pennypack
Creek have documented a limited spawning population of anadromous Alewife and Blueback Herring
several miles downstream of the rock ramp fishway. Both juvenile and adult Striped Bass have been
collected in the tidal portion, but not above the rock ramp. No adult Hickory Shad have been collected
above or below the rock ramp; no larvae were stocked 2016 to 2018 by PA Fish and Boat Commission,
who had been stocking larvae for several years in an attempt to establish a self-sustaining wild

population, which has yet to have been realized.

NPDES Permit Nos. PA0054712, PA0026689, PA0026662, PA0026671

FY19 Combined Sewer and Stormwater Annual Reports

44

25
20
>
3
»
~
15
o
(9]
)
Cc
m
10
=h
7]
=
—_—
3,
5 2
0



Dam Removal Projects

Juniata Golf Course Dam Removal

PWD completed the pre-dam removal monitoring of the site in December 2016. A field meeting was
held in February 2017 to discuss the staging/storage areas, the limits of disturbance, and stream channel
access. The construction access route and staging/storage areas will be revised for the 100% submission.
Philadelphia Parks & Recreation (PP&R) conducted a structural inspection of the superstructure of the
bridge and had concerns in a few areas. PP&R and PWD will be meeting to discuss the project path for
the repairs either through interfund or a separate project before the dam removal. The Joint Permit
application was submitted in October 2016.

Woodland Dam Removal

PWD has encountered significant property access barriers that have prevented this project from moving
to construction. The Army Corps of Engineers has put this project on hold indefinitely and will pick up an
alternative project (Boulevard Dam Removal) in its place.

Boulevard Dam Removal

PWD has developed a design to lower the dam upstream of the Roosevelt Boulevard (Route 1) Stream
Crossing to address recurrent flooding of a sewer access trail. This design includes a rock ramp fishway
to improve upstream and downstream habitat connectivity. PWD has preliminarily coordinated with the
Army Corps of Engineers to fund the project through a cost-sharing program.

[11.C.2.6 Riparian Buffer Creation and Enhancement

Environment, Stewardship & Education Division

PWD continues to support Philadelphia Parks and Recreation, which undertakes a broad range of
environmental restoration activities throughout the park system. Restoration activities have been
ongoing since 2008. These efforts have been discussed in previous years; for more details and a full list
of these activities, please refer to Section Il1.C.2.6 Environment, Stewardship & Education Division on
page 121 of the CSO-Stormwater FY12 Annual Report.

Riparian Buffer component of Stream Restorations

Riparian buffer enhancement will be evaluated 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 application. Invasive species management usually begins one to
two years prior to construction. Once the construction of the stream restoration project is complete, a
landscaping plan is implemented which includes all of the applications mentioned above. Please refer to
Section 111.C.2.3 Stream Habitat Restoration on page 42 and Section 111.C.2.4 Wetland Enhancement
and Construction on page 43 in this report for more information on these topics.
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Natural Lands Team

The Natural Lands Team, initiated in 2011, is a group comprised of members from PWD’s Ecological
Restoration Unit, Waterways Restoration Team, Public Affairs, PWD Design Branch and staff from
Philadelphia’s Department of Parks and Recreation. Bi-monthly meetings are held to coordinate a wide
range of projects that affect the City’s stream corridors and natural areas. Through centralizing the
myriad of ongoing and upcoming projects, this group works to improve efficiency and communication.
Projects include but are not limited to stream restoration, wetland creation, stormwater management,
infrastructure protection and invasive species management. During FY19, the Natural Lands Team
convened 6 times to discuss upcoming projects and potential issues that could be addressed by the
team members.

[11.C.3 Other Watershed Projects

I11.C.3.1 River Conservation Plan - Continue to work in partnership with local partners to
complete and implement River Conservation Plans (RCPs)

All River Conservation Plans (RCPs) are available for viewing at:
http://www.phillywatersheds.org/your watershed/ under each respective watershed’s key documents.

Table I1I.C.3-1: River Conservation Plan References

River Conservation Plans | Complete | Previous Reference

Date
Darby Creek 2005 Page 121 of the CSO-Stormwater FY 2008 Annual Report.
Tacony-Frankford 2004 Page 74 of the FY 2005 Stormwater Annual Report.
Pennypack 2005 Page 122 of the CSO-Stormwater FY 2008 Annual Report.
Poquessing 2007 Page 155 of the CSO-Stormwater FY 2010 Report.
Delaware Direct 2011 Page 151 of the CSO-Stormwater FY 2011 Annual Report

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

The City maintains several websites that provide information on our watersheds and activities within
them, please refer to Section 11.G.2 Continue to Maintain Watershed Management and Source Water
Protection Partnership Websites on page 20 and Section 11.H.2 Expand the Internet-Based Notification
System (River cast) to the Tidal Section of the Lower Schuylkill River on page 28 for additional
information on the websites.
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I11.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. RiverCast supports the
identification and analysis of water quality events to support recreational water use status decisions
(swimming, triathlons, rowing, etc.) and makes this information available in real time to the public. EWS
is used to monitor water quality and notify water utilities about such events as hazardous substance
spills or sudden changes in water quality.

Please refer to Section 11.G.2 Continue to Maintain Watershed Management and Source Water
Protection Partnership Websites on page 20 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.

Please refer to Section II.H.2 Expand the Internet-based Notification System (Rivercast) to the Tidal
Section of the Lower Schuylkill River on page 28 for information pertaining to this topic.

I11.C.3.5 Interpretive Signage - Continue to implement interpretive signage

Green Stormwater Infrastructure and Restoration Locations Signage

Information on the Green City, Clean Waters Signage Program can be found within Appendix A- Green
City, Clean Waters FY19 Annual Report on page 23.

I11.C.3.6 Interpretive Centers - Continue to support existing educational interpretive centers to
educate citizens about their community and the water environment

PWD supports several existing educational centers including FWW and many public outreach efforts
conducted by partners. Please refer to Section 11.G.3 Continue to Provide Annual Information to City
Residents about Programs via Traditional PWD Publications on page 24 and Section 11.G.4 Continue to
Support the Fairmount Water Works on page 30 for more information on activities done in FY18 by the
FWW and partner sponsored events.

[11.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

As of July 10, 2015, all Act 167 plans have been approved. Please refer to Table 111.C.1-2 Planning by
Watershed on page 38 for more information.
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I11.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

During FY19, PWD reviewed 1,271 “Sewage Facilities Planning Module Application Mailers” for projects
requiring building permits within Philadelphia County. During the same period, PWD issued 78 sanitary
sewer capacity certifications for projects in tributary municipalities.

[11.C.4 Monitoring and Assessment

I11.C.4.1 NPDES — Quarterly Special Discharge Monitoring Report

PWD is committed to submitting the Quarterly Special Discharge Monitoring Report (DMR) documenting
the Department’s CSO discharges during the specified time periods. This report is due 45 days after the
end of each quarter, and is submitted by February 15, May 15, August 15, and November 15 of each
year. During FY19, three DMRs were submitted within the 45-day timeframe. Due to administrative
oversight, the quarter 1 DMR was submitted on August 9, 2019. These reports are also referred to as
Quarterly Combined Sewer Overflow Status Reports.

[11.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 Appendix D and other information provided within
this annual report represent the average annual CSO overflow statistics for period July 1 2018 — June 30
2019 as required in the NPDES Permit. Please refer to Table 1 in Appendix D — NPDES - FY19 CSO Status
Report on page 2 for a listing of all CSO permitted outfalls. The tables have 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.

I11.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 has been replaced with a “Comprehensive Watershed Monitoring
Program,” a monitoring strategy developed by PWD to comply with both the City’s stormwater and CSO
permit requirements and to assist with the Source Water Protection Program’s objectives.

Please refer MS4 Annual Report Section F.2.Step 1.b — Preliminary physical, chemical and biological
quality assessment on page 8 for information about Comprehensive Watershed Monitoring Program.
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Part | Permit Conditions

Section A Applicability and Limitation on Coverage

The City will comply with the permit language on what are authorized and unauthorized stormwater
discharges.

Section B Legal Authority

In accordance with the National Pollutant Discharge Elimination System (NPDES) regulations contained
in 40 C.F.R. Sections 122.26(d)(1)(ii) and (d)(2)(i), the City maintains adequate legal authority to enforce
the Stormwater Management Program through the Philadelphia Code (Code) and the Water
Department (PWD) Regulations.

Code Section 13-603 regulates discharges into the storm sewer system and includes penalties for
violations. Code Section 13-603(4)(a) grants PWD and the Department of Licenses and Inspections (L&I)
the authority to require compliance, including issuing regulations, and investigating, inspecting, and
monitoring all premises. Under the City’s zoning provisions in Code Sections 14-301(10) and 14-704(3),
PWD has the authority to regulate stormwater management on a City-wide basis. Code Section 14-
306(1) grants PWD and L&I specific enforcement authority for zoning violations. The Code can be
accessed at http://www.amlegal.com/library/pa/philadelphia.shtml.

PWD Regulations further provide PWD legal authority to enforce the Stormwater Management
Program. Section 500 prohibits cross connected sewer laterals and Chapter 6 implements the authority
to regulate stormwater management for new and redevelopment in the City. PWD Regulations can be
accessed at http://www.phila.gov/water/wu/ratesregulationsresp/Pages/Regulations.aspx.

This Annual Report is submitted to the Pennsylvania Department of Environmental Protection (PADEP)
and the US EPA, in accordance with requirements of the City of Philadelphia’s NPDES Stormwater
Management Permit No. PA 0054712. The report documents the Fiscal Year 2019 (FY19) progress
completed in order to comply with the requirements during the reporting period from July 1, 2018 to
June 30, 2019.

Section D Sediment Total Maximum Daily Load
(TMDL) for Wissahickon Creek

Wissahickon Sediment TMDL Monitoring Plan Implementation
PWD’s commitment to meeting the Wissahickon Sediment TMDL was initiated in 2005 through detailed
monitoring and assessment of the Wissahickon Creek Watershed. The goal of PWD’s implementation is
to reduce the amount of sediment reaching the Wissahickon Creek using a multi-faceted approach. In
addition to implementing and strengthening stormwater management regulations, PWD has
implemented three stormwater wetland facilities and seven stream restoration and stabilization
projects. During FY14, PWD completed the Sediment TMDL Baseline Monitoring Report in November
NPDES Permit Nos. PA0O054712, PA0026689, PA0026662, PA0026671
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2013 based on the previously submitted TMDL Monitoring Plan. This report was submitted with the
FY14 CSO-MS4 Annual Report. The baseline monitoring report documents the data collected following
the implementation of the stormwater wetland facilities and stream restoration projects. This
information will be used to measure sediment reductions as a result of the implemented projects. The
initial phase of this effort included baseline monitoring to measure the effectiveness of the stream
restoration and stormwater treatment wetland facilities projects in meeting the targeted sediment
reductions and H&H modeling and topographic survey monitoring to confirm sediment reduction
estimates presented in PWD's Implementation Plan.

PWD submitted a Wissahickon Siltation TMDL Implementation Plan Update in March 2018. This
document includes updates on the 2012 Siltation TMDL Implementation Plan’s four components: stream
restoration, stormwater wetlands, inlet catch basin cleaning, City of Philadelphia Stormwater
Regulations and the estimated sediment reduction associated with these activities. A more detailed
Wissahickon Siltation TMDL Monitoring Report (with appendices) was also submitted in March 2018.
The Monitoring report includes results from cross-sectional survey analysis of stream restoration
projects, photo monitoring, in-stream evaluations of stream restoration structures and Hydraulic and
Hydrologic modeling of stormwater wetlands.

Section E  Pollutant Minimization Plan for
Polychlorinated Biphenyls in the City’s MS4

During the twelfth year of the PCB PMP, the following tasks were accomplished:

e 85 of the 337 remaining sites listed by EPA or other agencies as housing PCB containing
devices were inspected.

e Wet-weather PCB sampling and analysis of the three WPCPs effluent was performed as
required by the WPCP NPDES permits.

e PWD continued monitoring outlying township connections using EPA Method 680.

e PWD continued monitoring of groundwater discharged from new construction and
remediation sites to ensure compliance with PWD’s published PCB limit of “non-detection
by EPA Method 608.” PWD issued 14 groundwater discharge permits in calendar year 2018.
Every permit was compliant with PWD’s published PCB limit of “non-detection by EPA
Method 608."

e PWD wet and dry weather WPCP effluent data have been entered into the DRBC PCB
database.

e Significant reductions in WPCP effluent PCB loadings were seen over the course of the PMP.

Additionally, the following initiatives were undertaken:

e PWD’s PCB database was developed in 2017 and is now being populated. The database was
utilized to track and report the 2018 inspections.

e Each location has been given a unique ID and has been geocoded in PWD’s GIS database.
Maps of PCB sites inspected in 2018 were created to show inspections by water pollution
control plant drainage area.

e Generation of interactive GIS maps to assist in identifying areas of concern and planning any
additional efforts to identify potential sources.
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Section F

Stormwater Management

F.1. Source Identification

A description of PWD’s MS4 Infrastructure, including: stormwater outfalls, lengths of sanitary sewer,
and lengths of stormwater sewer within Philadelphia are shown in Table 1-1. The 205 “Non-PWD
Owned” outfalls listed in the table are owned by other City agencies, private entities, or individuals. The
PWD-owned stormwater outfall locations and MS4 areas are shown in Figure F.1-1.

Table F.1-1: Description of MS4 Infrastructure

Drainage Miles of Pipe MS4 Outfalls Count
Watershed Area Stormwater | Sanitary | Total MS4 PWD Non-PWD
(Square Miles) Owned Owned
Darby-Cobbs - 1.02 0.81 1.82 3 -
Delaware Direct 3.15 79.81 52.68 132.49 18 122
Pennypack 11.67 234.93 234.03 468.96 130 14
Poquessing 8 154.71 156.52 311.23 141 19
Schuylkill 8.48 153.43 156.82 310.26 45 47
Tacony 2.47 54.46 59.02 113.48 34 1
Wissahickon 5.79 95.18 104.86 200.03 63 2
Total 39.56 773.53 764.74 1538.27 434 205

GIS Data Layers have been submitted within a geodatabase, PWD_Annual_Report_GIS_Data_2019.mdb
which can be found on the Supplemental CD. The GIS Data Feature class filenames within the
geodatabase are provided in Table F.1-2.

Table F.1-2: GIS Data Feature Classes within Geodatabase named - PWD_Annual_Report_GIS_Data_2019.mdb

e All_PWD_Monitoring_FY19 e PCB_Locations_Known_Historical

e GSI_Monitored_Locations_FY19 e NPDES_Permitted_Dischargers_FY19

e  Public_GSI_Projects_Completed_FY19 e Detention_Basins_Philadelphia

e Public_GSI_Projects_Planned_FY19 e Impervious_Surfaces_Planimetric_2004
e Pollution_Migration_Events_FY19 e  Major_Watersheds_Full_Extent

e Active_Construction_Sites_FY19 e  Major_Watersheds_Philadelphia_Clip

e Verified_Regulations_FY19 e Sewersheds_FY19

e Verified_Retrofits_FY19 e Census_Blocks_2010_Philadelphia

e New_Project_Submissions_FY19 e Stormwater_Outfalls

e Technical_Approvals_FY19 e Stormwater_Outfalls_with_DrainageArea_Summary
e Sanitary_Infiltration_Events_FY19 e Stormwatersheds_Pennypack

e Hydrology_Centerline e Stormwatersheds_Poquessing

e Hydrology_Polygon e Stormwatersheds_Wissahickon

e Lland_Use_PCPC_2018Land_Use_PCPC_2019 e Point_Sources_Wissahickon

e PCB_Llocations_Known_Historical e Scrap_Yard_Inspections_FY19
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Figure F.1-1 City of Philadelphia Stormwater Outfalls
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Descriptions of the GIS layers referenced in Table F.1-2 are provided below:

All_PWD_Monitoring_FY19
This layer presents the locations of PWD’s chemical, fish, macroinvertebrate, and algae sampling sites.
The contents of this feature class are discussed in Section F.2.Step.1.b on page 8.

GSI_Monitored_Locations FY19

This layer presents the locations of existing green stormwater infrastructure projects actively monitored
by PWD in Philadelphia County.

Public_GSI_Projects Completed_FY19
This layer presents the locations of completed publicly implemented green stormwater infrastructure
projects sorted by their current status within Philadelphia County.

Public_GSI_Projects_Planned _FY19
This layer presents the locations of planned publicly implemented green stormwater infrastructure
projects sorted by their status within Philadelphia County.

Pollution_Migration_Events FY19

This layer presents the locations of spills documented by PWD Industrial Waste Unit within Philadelphia
in FY19. The contents of this layer are discussed in Section F.7.a — Pollutant Migration/Infiltration to
the MS4 System on page 33.

Active_Construction_Sites FY19

This layer presents the locations of active construction private development projects within Philadelphia
in FY19. The contents of this layer are discussed in Section F.5 — Monitor and Control Stormwater from
Construction Activities on page 23.

Verified_Regulations_FY19

This layer presents the locations of constructed and verified private development projects subjected to
stormwater regulations within Philadelphia in FY17. The contents of this layer are discussed in Section
F.5 — Monitor and Control Stormwater from Construction Activities on page 23.

Verified_Retrofits FY19

This layer presents the locations of constructed and verified private retrofit development projects
subjected to stormwater regulations within Philadelphia in FY19. The contents of this layer are discussed
in Section F.5 — Monitor and Control Stormwater from Construction Activities on page 23.

New_Project Submissions FY19

This layer presents the locations of new project submissions for conceptual stormwater plan review in
FY19. The contents of this layer are discussed in Section F.5.b — Post-Construction Stormwater
Management in New Development and Redevelopment on page 29.
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Technical_Approvals_FY19

This layer presents the locations of projects issued technical approvals by PWD in FY19. The contents of
this layer are discussed in Section F.5.b — Post-Construction Stormwater Management in New
Development and Redevelopment on page 29.

Sanitary_Infiltration_Events_FY19

This layer presents the locations of Sewage Pollution Incidents documented by PWD within Philadelphia
in FY19. The contents of this layer are discussed in Section F.8.g — Sanitary Infiltration Controls on page
38.

Hydrology Centerline
This layer presents the surrounding watershed hydrology in a polyline based feature class.

Hydrology Polygon
This layer presents the surrounding watershed hydrology in a polygon based feature class.

Land_Use_PCPC 2019

This layer presents Philadelphia land use as ascribed to individual parcel boundaries or units of land.
Land use is the type of activity occurring on the land such as residential, commercial or industrial. Each
unit of land is assigned to one of nine major classifications of land use (2-digit codes) and where possible
more narrowly defined into one of 70 sub-classifications (3-digit codes).

PCB_Locations_Known_Historical

This layer presents the location of all known and historical PCB locations within Philadelphia. The
contents of this layer are discussed in Section E — Pollutant Minimalization Plan for Polychlorinated
Biphenyls in the City’s MS4 on page 2.

NPDES_Permitted _Dischargers FY19

This layer presents the location within Philadelphia of all NPDES Industrial Stormwater permitted
Discharger. The contents of this layer are discussed in Section F.2.Step 1.c on page 8 and a list of
permitted facilities can be found in Appendix K — NPDES Industrial Stormwater Permitted Sites —
Philadelphia County.

Detention_Basins_Philadelphia
This layer presents the location of all stormwater detention basins within Philadelphia County.

Impervious_Surfaces_Planimetric_2004
This layer presents percent imperviousness and the amount of impervious area in Philadelphia County.

Major_Watersheds Full _Extent

This layer presents the delineation of the Philadelphia County and surrounding counties' watershed
boundaries including Darby-Cobbs, Delaware-Direct, Pennypack, Poquessing, Schuylkill, Tacony-
Frankford, and Wissahickon watersheds.
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Major_Watersheds_Philadelphia_Clip

This layer presents the delineation of the Philadelphia County's watershed boundaries including Darby-
Cobbs, Delaware-Direct, Pennypack, Poquessing, Schuylkill, Tacony-Frankford, and Wissahickon
watersheds.

Sewersheds_FY19
This layer presents the boundaries of the MS4, combined sewer, un-sewered, non-contributing, and
stormwater only areas within Philadelphia County and the neighboring contributing areas.

Census_Blocks_2010_Philadelphia
This layer presents the results of the 2010 Census in Philadelphia County on a block level.

Stormwater_Outfalls
This layer presents locations of all permitted stormwater outfalls within Philadelphia County and the
neighboring contributing areas.

Stormwater_Outfalls_with_DrainageArea_Summary

This layer presents locations of all permitted stormwater outfalls within Philadelphia County and the
neighboring contributing areas. Drainage area analysis values are appended in the attribute table to
display outfall metrics including total drainage area, total impervious drainage area, percent impervious,
and runoff coefficient.

Stormwatersheds_Pennypack
This layer presents the stormwater drainage areas to receiving waterways and stormwater outfalls
within the Pennypack Watershed.

Stormwatersheds _Poquessing
This layer presents the stormwater drainage areas to receiving waterways and stormwater outfalls
within the Poquessing Watershed.

Stormwatersheds_Wissahickon
This layer presents the stormwater drainage areas to receiving waterways and stormwater outfalls
within the Wissahickon Watershed.

Point_Sources_Wissahickon
This layer presents permitted Point source locations within the Wissahickon Watershed.

Scrap_Yard_Inspections FY19
This layer presents locations of scrap yards inspected during the fiscal year.

GIS Stormwater Data Conversion Geodatabase Layers

The City has previously submitted additional GIS data layers that will not be included this year. These
layers include outfalls, manholes, inlets, and various pipe as listed in TABLE F.1-3. The reason for their
removal is the City’s policy to not release these data layers to the general public due to security
concerns. These data layers would be made available for viewing by PWD, should it be necessary.
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Table F.1-3 GIS Data Feature Classes within Geodatabase named -StormwaterDataConversion.mdb

DataConv_GISAD_stBasin DataConv_GISAD_stInletPipe
DataConv_GISAD_stBoring DataConv_GISAD_stMeterChamber
DataConv_GISAD_stCasin DataConv_GISAD_stOffsetAccess
DataConv_GISAD_stChamber DataConv_GISAD_stOpenChannel
DataConv_GISAD_stCulvert DataConv_GISAD_StormNetwork_Junctions
DataConv_GISAD_stDisconnectedInlet DataConv_GISAD_stOutfall
DataConv_GISAD_stFitting DataConv_GISAD_stPointFeature
DataConv_GISAD_stFlare DataConv_GISAD_stPump
DataConv_GISAD_stForceMain DataConv_GISAD_stRainGauges
DataConv_GISAD_stGravityMain DataConv_GISAD_stStructure
DataConv_GISAD_stHostPipe DataConv_GISAD_stTunnel
DataConv_GISAD_stManhole DataConv_GISAD_stVentPipe
DataConv_GISAD_stManholeOther DataConv_GISAD_stVirtualLink
DataConv_GISAD_stInlet DataConv_GISAD_stVirtualNo

F.2. Discharge Management, Characterization, and
Watershed-based Assessment and Management Program

Step 1. Preliminary Reconnaissance: Permit Issuance through end of
Year 2

a. Land use and resource mapping

PWD has conducted extensive mapping of information relevant to stormwater management planning.
Previously discussed in Section F.1 — Source Identification of this document on page 3, the GIS files
include MS4 outfalls and contributing drainage areas, land use, population, monitoring locations, and
other relevant layers. The maps and supporting GIS layers are included in the Supplemental CD.

b. Preliminary physical, chemical, and biological quality assessment

Comprehensive Watershed Monitoring Program

Comprehensive assessment of our waterways is integral to planning for the long-term health and
sustainability of our water systems. By measuring all factors that contribute to supporting fishable,
swimmable, and drinkable water uses, appropriate management strategies can be developed for each
watershed land area that Philadelphia shares.

PWD has carried out extensive sampling and monitoring programs to characterize conditions in seven
local watersheds, both within the county boundaries and outside counties/municipalities. From 1999 to
2019, PWD has implemented a comprehensive watershed assessment strategy, integrating biological,
chemical and physical assessments to provide both quantitative and qualitative information regarding
the aquatic integrity of the Philadelphia regional watersheds. This information is published in
Comprehensive Characterization Reports (CCRs) and used to plan improvements to watersheds in the
Southeast Region of Pennsylvania.

NPDES Permit Nos. PA0054712, PA0026689, PA0026662, PA0026671
FY19 Combined Sewer and Stormwater Annual Reports
8



Monitoring Timeline Strategy

Prior to the creation of PWD’s Comprehensive Watershed Monitoring Program, baseline assessments
were conducted in all Philadelphia regional watersheds to assess the degree, location and type of
impairments occurring within each system. Baseline assessments, encompassing benthic, fish, habitat
and discrete water quality monitoring, were routinely completed on a watershed within one year. With
the addition of continuous and wet-weather water quality monitoring, periphyton assessments, and
specialized physical assessment programs (e.g., FGM assessments), CCRs were typically accomplished on

a two-year timeline.

As described in PWD’s Comprehensive Watershed Monitoring Program: Proposed Strategy 2010-2015,
the scale of watershed stressors is so expansive and the BMP program is still in its introductory phase
that full implementation is limited but will increase once the program is established. Therefore, PWD is
focusing its monitoring efforts at maintaining a “sentinel” monitoring presence in each of the City’s
watersheds rather than dedicating monitoring efforts to individual watersheds. This regional monitoring
approach has been greatly enhanced through a partnership with USGS. Continuous water quality data
are collected from 11 USGS gaging stations, and quarterly baseflow water samples are analyzed for
microbial and nutrient parameters of concern (Table F.2.Step 1.B-1). PWD also continues to assess
performance of stormwater BMP projects as they are constructed.

Table F.2.Step 1.B-1 Overview of PWD Proposed Watershed Monitoring Activities 2010-2019

Watershed/Geographic Area Activity Period
PWD/USGS Gages Continuous Water Quality Monitoring 2010-2019
PWD/USGS Gages Quarterly Water Quality Grab Samples 2010-2019
Philadelphia Area Watersheds Stormwater BMP Monitoring 2010-2019
Philadelphia Area Watersheds Stream Restoration Project Monitoring 2010-2019
Cobbs Creek Watershed Watershed-wide Comprehensive Assessment 2012-2013
Tookany-Tacony/Frankford Watershed Watershed-wide Comprehensive Assessment 2013-2014
Wissahickon Creek Watershed Tributary Assessment 2014-2015
Wissahickon Creek Watershed Watershed-wide Comprehensive Assessment 2015-2016
Pennypack Creek Watershed Tributary Assessment 2016-2017
Poquessing Creek Watershed Watershed-wide Comprehensive Assessment 2018

Monitoring Timeline 2010-2018

Allowing 10 years before re-assessment will potentially allow for a greater number of projects to be
implemented. It allows PWD to focus monitoring efforts on evaluating the performance of stormwater
BMPs and restoration projects, as well as the tidal Schuylkill and Delaware rivers (which have not been

assessed), as well as smaller wadeable streams. As described in the Comprehensive Watershed

Monitoring Program: Proposed Strategy 2010-2015, PWD’s current proposed strategy for watershed
assessments also includes a less intense, but ongoing monitoring effort within each watershed, primarily
through a partnership with the USGS. It should be noted that although the monitoring plan nominally
covers 2010-2015, the assessments of the Wissahickon, Pennypack and Poquessing watersheds are
continuations of that plan and are thus included here.

The proposed strategy for watershed assessments 2010-2019 includes resuming watershed-scale
bioassessment activities at several stations within targeted watersheds (Table F.2.Step 1.B-2 Proposed
Watershed Monitoring Timeline 2008-2019). These watershed scale reassessments should complement
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the “adaptive management” approach favored by the IWMP implementation process and allow for the
locations and methods of assessment to be changed, depending upon the number of projects
implemented and their spatial distribution within the watershed. It is hoped that these data will be
useful as a long-term record of water quality changes in the region, more appropriate for assessing the
goals of a City-wide distributed green infrastructure program than an approach that focuses on

individual watersheds.

Table F.2.Step 1.B-2 Proposed Watershed Monitoring Timeline 2010-2019

Watershed BMP Quarterly WQ Continuous WQ Annual WQ Bioassessm | Bioassessment
Monitoring | Grab sampling Monitoring Summary ent Data Analysis
Cobbs 2010-2019 2010-2019 2010-2019 2010-2019 2012 2012-2013
Tacony- 2010-2019 2010-2019 2010-2019 2010-2019 2013 2013-2014
Frankford
Wissahickon 2010-2019 2010-2019 2010-2019 2010-2019 2014-2016 2014-2016
Pennypack 2010-2019 2010-2019 2010-2019 2010-2019 2016-2018 2016-2018
Poquessing | 2010-2019 2010-2019 2010-2019 2010-2019 2018 2018-2019

Water Quality Sampling and Monitoring

Guiding Principles of Urban Water Chemistry Assessment

PWD’s water quality assessment strategy has been designed to facilitate separate analyses of dry
weather (i.e., baseflow) and wet weather water quality conditions. This program has evolved over time,
as personnel and technological improvements have improved our abilities to collect more data from an
increasing number of sampling locations in a more efficient manner. Automated sampling, in particular,
has greatly increased the temporal resolution of stormwater sampling at multiple sampling locations for
a single storm event.

In order to comply with the state-regulated stormwater permit obligations, PWD worked with USGS to
record continuous water quality data at 10 gage stations in the Philadelphia region from July 2018
through November 2018 and March 2019 through June 2019. The sampling and monitoring sites are
presented in Appendix F — Monitoring Locations. Four types of sampling were performed as discussed
below. Parameters were chosen based on state water quality criteria, or because they are known or
suspected to be important in urban watersheds.

Discrete Water Chemistry Assessment

Each USGS/PWD cooperative monitoring gage site was sampled once during the course of a few hours,
to allow for travel time and sample processing/preservation. Samples are collected during dry weather
and parameters were chosen based on the conclusions from baseline sampling that indicated dry
weather problems are primarily related to bacteria and nutrients. Results of samples collected to date
are presented in Appendix G — PWD Quarterly Dry Weather Water Quality Monitoring Program.
Previous annual reports describe PWD's extensive surface water grab sampling efforts dating back to
2002.

Grab samples were also collected from three locations in the tidal Schuylkill River by boat in July and
September 2018. PWD has collected 21 samples from the Schuylkill River and 49 samples from the
NPDES Permit Nos. PA0054712, PA0026689, PA0026662, PA0026671
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Delaware River by boat since 2011. Results from quarterly dry weather grab sampling thus far are
generally similar to data collected during the CCR data collection periods.

Continuous Water Quality Assessment

Each USGS/PWD cooperative monitoring gage site records water quality data for dissolved oxygen,
temperature, flow, pH, and specific conductance. Selected locations are also instrumented for turbidity,
precipitation and photosynthetically active radiation (PAR). These data are made available to the public
in near real-time on the internet at https://www.usgs.gov/centers/pa-water/science/philadelphia-
water-resources-monitoring-program. The monitoring results from FY 2019 are presented in Appendix H
— PWD-USGS Cooperative Water Quality Monitoring Program Annual Summary.

In addition to continuously monitoring water quality at USGS gaging stations, PWD continued
deployment of an in situ self-contained data logging continuous water quality monitoring sonde (YS! Inc.
Model EXO2) in the tidal Schuylkill River at SC048 (Schuylkill River at the Navy Yard) from March —
November in 2018 and will be monitored between March and November in 2019.

Long-term continuous monitoring for TMDL compliance and building a long-term water quality data
record for the aforementioned watersheds will be accomplished in 2010-2019 through a partnership
with the USGS. Results from City-wide continuous monitoring thus far are generally similar to data
collected during the CCR data collection periods. For this reason, PWD will re-evaluate whether
additional water quality sampling is needed to characterize water quality in targeted watersheds on a
case-by-case basis. Continuous water quality instruments will also be utilized in evaluating the
performance of certain stormwater BMPs and assessing conditions in tidal portions of the Schuylkill and
Delaware Rivers as well as Frankford Creek.

Groundwater Monitoring

A City-wide groundwater level monitoring network will provide long-term monthly data documenting
current water levels and trends in groundwater elevations throughout the City, helping to track the
impacts of widespread implementation of stormwater management practices (SMPs) and global climate
change. Data from the groundwater monitoring network will also be used to calibrate a Philadelphia
groundwater model and update the USGS groundwater contour map of Philadelphia (Paulachok 1984).

PWD and USGS identified existing wells that would be suitable for the network and obtained permission
for site access. Once wells were identified and accessible, well condition and suitability for inclusion in
the monitoring network were investigated by continuous water level monitoring and remote video
camera inspection when accessible. Wells that met acceptance criteria were added to the monitoring
network. After examining readily available information about existing wells, PWD elected to drill
additional wells in order to provide better spatial distribution of wells in the monitoring network.
Current status of the groundwater monitoring network and a summary of data collected through June
30, 2019 are presented in Appendix | - PWD/USGS Groundwater Monitoring Program.

Biological Monitoring
The biological monitoring protocols employed by PWD are based on methods developed by the US EPA
(Barbour et al. 1999) and the PADEP. These procedures are as follows:

e Rapid Bioassessment Protocol Ill (Benthic Macroinvertebrate Sampling)

e Periphyton Assessment (Algae Monitoring)
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Macroinvertebrate Assessments

As described in the PWD Comprehensive Watershed Monitoring Program: Proposed Monitoring Strategy
2010-2015, PWD’s approach is intended to be a compromise, recognizing not only the benefits of
collecting data from randomly selected sites but also the importance of maintaining a monitoring effort
at consistent locations over time. This plan is based on a similar monitoring program that USGS has
implemented in Chester County (Reif 2002, Reif 2004). The plan reflects the manpower constraints of
collecting and processing samples with the PADEP ICE protocol. It is hoped that this approach will
achieve some of the benefits of a randomized approach, while providing periodic re-evaluation of our
watersheds required to inform the watershed planning process and comply with environmental
mandates. Targeted watershed assessments resumed in the Poquessing Creek Watershed in spring 2018
(Table F.2-3 Proposed Benthic Invertebrate Monitoring Timeline 2010-2019).

Table F.2-3: Proposed Benthic Invertebrate Monitoring Timeline 2010-2019
Period Monitoring Activity (number of samples*)

2010 Stream Restoration Monitoring (3)

2011 USGS gage samples (9); Randomly selected sites (16)

2012 Cobbs Creek (6**); USGS gage samples (9); Random (10)

2013 Tookany/Tacony Creek (10**) USGS gage samples (9); Random (6)
2014 Wissahickon Creek Tributaries (15); USGS gage samples (9); Random (1)
2015 Wissahickon Creek (10**); USGS gage samples (8); Random (4)

2016 Pennypack Creek Tributaries (11**); USGS gage samples (9); Random (5)
2017 Pennypack Creek (12**); USGS gage samples (9); Random (4)
2018 Poquessing Creek (12**); USGS gage samples (9); Random (4)

2019 USGS gage samples (9); Randomly selected sites (16)
* Number of samples estimated, actual number of samples may vary
** Number of monitoring sites excludes 2 USGS gage sites in target watershed

During March and April 2018, PWD conducted Rapid Bioassessment Protocols (RBP Ill) at 25 (n=25)
locations within Philadelphia area watersheds. Sampling was conducted at 9 USGS gages in the
PWD/USGS Cooperative Monitoring program, 12 sites in the Poquessing Creek Watershed, and 4
randomly selected sites. These data are presented in Appendix J — PWD Wadeable Streams Benthic
Macroinvetebrate and Physical Habitat Assessments. In spring 2019, PWD sampled 9 USGS gages and
16 randomly chosen sites.

Fish Assessments

Fish were not assessed in 2017-2019 due to a shortage of resources and staffing (Table F.2-4 Proposed
Fish Monitoring Timeline 2010-2018). All surveys were conducted using electrofishing gear as described
in EPA RBP V (Barbour, et al. 1999).
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Table F.2-4: Proposed Fish Monitoring Timeline 2010-2018
Period Monitoring Activity (number of samples*)

2012 Cobbs Creek Watershed Assessment (4)

2013 Tookany/Tacony Creek Watershed Assessment (8)
2015 Wissahickon Creek Watershed Assessment (10)

2016 Fish not assessed; tributaries targeted in 2016.
2017 Fish not assessed
2018 Fish not assessed

* Number of samples estimated, actual number of samples may vary

Algae Assessments

Chlorophyll-a measurements may be used to provide information for the parameterization of water
quality models. In spring 2016, PWD began a pilot effort to collect continuous chlorophyll-a data at
three USGS stations along the Delaware River: 01467200 (Ben Franklin Bridge), 014670261 (Delaware
River near Pennypack Woods), and 01463500 (Trenton). In addition, PWD deployed two buoys in the
Delaware River (at Pea Patch Island and upstream of the confluence with the Schuylkill River) from
March-November. Sondes attached to these buoys monitor continuous chlorophyll-a levels; the Woods
Hole Group collects and analyzes bi-weekly grab samples at these locations to calibrate the sensors.

Physical Monitoring

Physical Habitat Assessments

Habitat assessments are conducted along with benthic macroinvertebrate monitoring and thus the
habitat assessment strategy is described under the heading Biological Monitoring — Macroinvertebrate
Assessments, above. PWD assesses stream physical habitat condition using PADEP Instream
Comprehensive Evaluation (ICE) protocols. During 2018, PWD conducted physical habitat assessments at
25 locations within Philadelphia area watersheds. Sampling was conducted at 9 USGS gages in the
PWD/USGS Cooperative Monitoring program, 12 tributary sites in the targeted Poquessing Creek
Watershed, and 4 randomly selected sites. These data are presented in Appendix J — PWD Wadeable
Stream Benthic Macroinvertebrate and Physical Habitat Assessments. In spring 2019, PWD sampled 9
USGS gages and 16 randomly chosen sites.

Habitat Suitability Index (HSI)

In addition to habitat assessments, Habitat Suitability Index (HSI) models, developed by the U.S. Fish and
Wildlife Service (USFWS), have been incorporated into the monitoring program. Based on empirical data
and supported by years of research and comprehensive review of scientific literature, these models
present numerical relationships between various habitat parameters and biological resources,
particularly gamefish species and species of special environmental concern. To date, HSI have applied to
Darby-Cobbs, Tookany/Tacony-Frankford, Wissahickon, and Pennypack Creek Watersheds. The
Poquessing Creek Watershed CCR approach attempted to simplify the application of fish habitat
suitability analysis to generalized guilds.

Fluvial Geomorphologic (FGM) / Infrastructure Analysis

Fluvial Geomorphologic (FGM) studies establish the physical attributes of the stream, identify areas of
concern, and provide recommendations for rehabilitation of the stream corridors and floodplains. To
date, FGM analysis has been conducted on the Darby-Cobbs, Tookany/Tacony-Frankford, Wissahickon,
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Pennypack, and Poquessing Creeks. Analysis was conducted in order to characterize channel
morphology, disturbance, stability, and habitat parameters as well as to provide a template for
hydrologic and hydraulic modeling and serve as a baseline for assessing channel bank and bed
changes. Data provided from the FGM analyses will also serve to develop reach rankings within each
watershed in order to prioritize restoration strategies.

Summary of Monitoring Locations

Biological, physical and chemical monitoring locations are based on 3 criteria: 1) appropriate habitat
heterogeneity; 2) access availability; and 3) proximity to USGS stream gaging stations and PADEP 305b
monitoring sites. In general, the number of monitoring sites is proportional to the size of the drainage
and the watershed’s link magnitude (i.e., number of 1st order streams). Maps of assessment sites by
watershed and program (biological, chemical, or physical) are available as GIS data.

Quality Assurance/Quality Control (QA/QC) and Data Evaluation

PWD has planned and carried out an extensive sampling and monitoring program to characterize
conditions in Philadelphia’s watersheds. Sampling and monitoring follow the Standard Operating
Protocols (SOPs) and Quality Manual as maintained by PWD’s BLS. These documents cover the elements
of quality assurance, including field and laboratory procedures, chain of custody, holding times,
collection of blanks and duplicates, and health and safety.

They are intended to help the program achieve a level of quality assurance and control that is acceptable
to regulatory agencies. More information regarding Standard Operating Procedures (SOPs) for chemical
and biological assessments is available from BLS.

c. Inventory of Point and Non-Point sources

At the end of FY19, there are 113 NPDES permitted dischargers in Philadelphia County, as shown in
Appendix K — NPDES Industrial Stormwater Permitted Sites — Philadelphia County. This listing was
downloaded from the PADEP Environment Facility Compliance Tracking System (eFACTS). The eFACTS
website can be accessed through the following link:
http://www.ahs.dep.pa.gov/eFACTSWeb/default.aspx.

PWD is also actively involved in developing estimates of non-point source pollutants. The results of this
analysis are described in the hydrologic models in Section G - Assessment of Controls on page 41.

d. Preliminary problem assessment

CCRs were completed for the Wissahickon (2007), Pennypack (2009) and the Poquessing (2010) Creek
Watersheds. These reports include analysis of data collected over the monitoring period and present a
characterization of problems within the watershed. The reports for each watershed are available to the
public through the internet at the following address:

http://www.phillywatersheds.org/what_were doing/documents and data/watershed plans reports.
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Step 2. Watershed Plan Development: Permit issuance through end
of Year 5

For information on the status of the Act 167 plans, please refer to the CSO Annual Report Table 11l.C.1-2
- Planning by Watershed on page 38 for more information.

Step 3. Watershed Plan Implementation and Performance
Monitoring: Permit issuance through expiration

a. Dry Weather Water Quality and Aesthetics

Operate the Defective Lateral Program

Over the last fiscal year, PWD has continued to successfully operate its Defective Lateral Program. A
detailed discussion of this program is provided within this report in Section F.3 - Detection,
Investigation, and Abatement of lllicit Connections and Improper Disposal on page 20.

Debris removal from waterways impacted by storm water discharges

PWD continues to employ the Waterways Restoration Team (WRT) to remove debris and conduct small
scale stream restoration projects within the City’s waterways. Please refer the CSO Annual Report
Section II.F — NMC 6 - Control of Solid and Floatable Materials in CSOs on page 13 for information
about debris removal from waterways impacted by storm water discharges.

Lincoln Drive sewer relining

PWD completed the Lincoln Drive sewer relining in 2004. Additional information on this project was
reported in previous reports; please refer to Section F.2.3.a.iii on page 261 of the FY10 CSO-Stormwater
Annual Report.

Stormwater Outfall Dry Weather Inspections

The City maintains a stormwater outfall inspection program in compliance with the MS4 permit. All 434
of the City’s permitted stormwater outfalls are scheduled to be inspected by the PWD at least once each
permit cycle. Those with dry weather flow are sampled for fecal coliform and fluoride analysis. The
results of these samples are reported on a quarterly basis and summarized in this annual report.

Priority outfalls have been established through the 1998 Stormwater Consent Order and Agreement and
internally, additional areas of focus have been added to maintain progress in the screening, testing and
abating program and for efficient crew deployment. Priority Outfalls are sampled on a quarterly basis.

During FY19, 40 outfall inspections were conducted and 36 samples were taken due to observed dry
weather flow as part of the Priority Outfall inspection program. During FY19, 123 outfall inspections
were conducted and 70 samples were taken due to observed dry weather flow as part of the permit
inspection program. The sample results are used on the Stormwater Outfall Priority Score list.

The full details of program accomplishments for FY19 can be found in Appendix M — FY19 Defective
Lateral Connection Quarterly Status Reports.
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Table F.2-5: Stormwater Outfall Inspection Program — 5 Year Summary

Permit Inspection Program Priority Outfall Program
Fiscal Year Inspections Samples Inspections Samples
2015 4 4 47 43
2016 118 54 43 37
2017 171 91 44 37
2018 117 57 41 37
2019 123 70 40 36
Total 533 276 215 190

Defective Lateral Program - Priority Outfalls

7th & Cheltenham Avenue Outfall (T-088-01)
As of June 30, 2019, PWD performed 2,831 complete tests in this sewershed, identifying 134 cross-
connections, all but one of which have been abated.

The locations of dry weather diversion devices, and the number of inspections, blockages, and
discharges found by the Flow Control unit during FY19 are listed below.

Table F.2-6: 7" & Cheltenham Ave — Diversion Devices - FY19 Summary

Location ID # Inspections | Blockages | Discharges
Plymouth St. west of Pittsville St. CFD-01 42 0 0
Pittsville St. south of Plymouth St. CFD-02 44 1 0
Elston St. east of Bouvier St. CFD-03 34 0 0
Ashley St. west of Bouvier St. CFD-04 29 2 0
Cheltenham Ave. east of 19th St. CFD-05 23 0 0
Verbena St. south of Cheltenham Ave. CFD-06 34 0 0
Cheltenham Ave. east of 7th St. CFD-07 89 6 1
7th St. south of Cheltenham Ave. CFD-08 86 0 0

Inspections and fecal coliform sampling at this outfall continue quarterly. Results for the outfall samples
during FY19 are listed below.

Table F.2-7: 7*" & Cheltenham Ave - Fecal Coliform Results — FY19 Summary

Date Fecal Count (MPN per 100 ml)
7/30/2018 2382
10/23/2018 2755
2/5/2019 1789
4/23/2019 7270

Monastery Avenue Outfall (W-060-01)
As of June 30, 2019, PWD performed 611 complete tests in this sewershed, identifying 16 cross-
connections, all of which have been abated.
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The locations of dry weather diversion devices and the number of inspections, blockages, and discharges
found by the Flow Control unit during FY19 are listed below.

Table F.2-8: Monastery Ave - Diversion Devices - FY19 Summary

Location ID# Inspections | Blockages | Discharges
Jannette St. west of Monastery Ave. | MFD-01 24 0 0
Green La. North of Lawnton St. MFD-02 24 0 0

Inspections and fecal coliform sampling at this outfall continue quarterly. Results for the outfall samples
during FY19 are listed below.

Table F.2-9: Monastery Ave - Fecal Coliform Results — FY19 Summary

Date Fecal Count (MPN per 100 ml)
7/10/2018 266

10/5/2018 404

1/23/2019 41

4/4/2019 19863

Monoshone Creek Outfalls (W-068-05)
Additional areas of focus: W-060-04, W-060-08, W-060-09, W-060-10, W-060-11, W-068-04

As of June 30, 2019, PWD performed 2,750 complete tests in these sewershed areas, identifying 94
cross-connections, all of which have been abated. The majority of the efforts have been in the W-068-05
sewershed area which is by far the largest in terms of drainage area and properties served.

Inspections and fecal coliform sampling at the W-068-05 outfall continue quarterly. Results for the
outfall samples during FY19 are listed below.

Table F.2-10: Monoshone Creek (W-068-05 Outfall) - Fecal Coliform Results — FY19 Summary

Date Fecal Count (MPN per 100 ml)
7/10/2018 10462

10/5/2018 6131

1/23/2019 5475

4/4/2019 52

Manayunk Canal Outfalls (S-051-06, S-058-01, S-059-01 through S-059-11)

As of June 30, 2019, DLC program activities have performed 2,479 complete tests in these sewershed
areas, identifying 62 cross-connections, all of which have been abated. The majority of the efforts have
been in the S-059-04 sewershed area.

Inspections and fecal coliform sampling at the following outfalls continue quarterly. Results for the
outfall samples during FY19 are listed below.
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Table F.2-11: Manayunk Canal - Fecal Coliform Results — FY19 Summary

outfall Fecal Count (MPN per 100 mL)

7/9/2018 10/2/2018 2/5/2019 4/8/2019
5-058-01 75 663 <1 214.3
5-059-01 20140 29870 92080 >2419.6
5-059-02 38730 2014 68670 686.7
$-059-03 1178 2064 77010 155310
5$-059-04 620 262 1860 10462
S$-059-05 213 3255 2046 >2419.6
S-059-09 NF* NF* NF* NF*

Note: * NF indicates that no flow was observed

Sandyford Run Outfall (P-090-02)

As of June 30, 2019, PWD performed 5,834 complete tests in this sewershed, identifying 87 cross-
connections, all of which have been abated. The location of the dry weather diversion device and the
number of inspections, blockages, and discharges found by the Flow Control unit during FY19 are listed
below.

Table F.2-12: Sandyford Run - Diversion Device - FY19 Summary
ID# Inspections | Blockages | Discharges
PFD-01 96 3 2

Location

Brous and Lexington Aves.

Table F.2-13: Sandyford Run — Fecal Coliform Results — FY19 Summary

Date Fecal Count (MPN per 100 ml)
7/10/2018 2723
10/19/2018 387.3

1/23/2019 10

4/4/2019 <1

Note: * NF indicates that no flow was observed

Defective Lateral Program - Other Important Outfalls
Outfalls are prioritized for investigative work by PWD using the Stormwater Outfall Priority Score list.

Franklin and Hasbrook Outfall (T-089-04)

As of June 30, 2018, PWD performed 1,017 complete tests in this sewershed, As of June 30, 2019, PWD
performed 1,021 complete tests in this sewershed, identifying 46 cross-connections, all of which have
been abated. The location of the dry weather diversion device and the number of inspections,
blockages, and discharges found by the Flow Control unit during FY19 are listed below.
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Table F.2-14: Franklin and Hasbrook - Diversion Device - FY19 Summary

Location ID# Inspections | Blockages | Discharges

Franklin and Hasbrook | CFD-01 100 6 3

Please refer to Section F.3 - Detection, Investigation, and Abatement of lllicit Connections and
Improper Disposal on page 20 for additional information on activities conducted for the Defective
Lateral Program.

Priority Outfall Closure Testing

Investigation will continue within each particular outfall area (sewershed) until the Priority outfall status
may be closed. During FY19, none of the Priority outfalls were authorized to be removed from the list by
PADEP.

Healthy Living Resources

Develop integrated storm water management plans

PWD developed integrated stormwater management plans for all of the City’s watersheds. Please refer
to the CSO Annual Report in Section 111.C.3.7 - Basin-Specific Stormwater Management Plans (ACT 167)
on page 47 for an explanation of the City’s watersheds stormwater management plans.

Assess the benefits of implementing a Natural Stream Channel Design (NSCD) and effectiveness of the
NSCD restoration approach

PWD has conducted several projects that have been designed with Natural Stream Channel Design
concepts in mind. As each of PWD’s NSCD projects are constructed, PWD realizes the importance of the
extensive monitoring and O&M that accompanies such projects. Each project provides the opportunity
to learn about what techniques do and do not work in their respective hydrologic and hydraulic regimes.
In order to assess the effectiveness of these NSCD projects, PWD conducts post implementation
monitoring at each site that includes the measurement of relevant biological, habitat, and physical
parameters to be used in comparison to pre-construction conditions.

Wet Weather Water Quality and Quantity

Implement several BMP projects

PWD and its partners have implemented many BMP projects throughout the City including GSI, stream
restoration, and wetland creation projects. For a complete listing of both completed and current GSI
projects, please refer to the Appendix A - Green City, Clean Waters FY19 Annual report. For a
description of activities conducted for PWD’s stream restoration, and wetland creation projects, please
refer to the CSO Annual Report Sections 11l.C.2.3 Stream Habitat Restoration on page 42 and lll.C.2.4
Wetland Enhancement and Construction starting on page 43.

Monitor three demonstration BMPs

PWD is committed to ensuring stormwater BMPs owned and operated by the City are maintained. This
commitment is often evaluated through monitoring of these sites. PWD is currently monitoring multiple
stormwater BMP project types — for example, stormwater tree trenches, stormwater planters, and
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porous pavement — continue to develop and improve monitoring protocols. Monitoring activities for
PWD’s green stormwater infrastructure projects during FY19 are documented within Appendix A: Green
City, Clean Waters FY19 Annual Report Section-Appendix 4: GSI Monitoring Status Report. PWD has
detailed activities conducted during FY19 for PWD’s stream restoration, and wetland creation; please
refer to the CSO Annual Report Sections I1l.C.2.3 Stream Habitat Restoration on page 42 and lll.C.2.4
Wetland Enhancement and Construction starting on page 43.

F.3 Detection, Investigation, and Abatement of lllicit
Connection and Improper Disposal

a. Prevention of lllicit Discharges

Sewer and Lateral Inspections

The City requires plumbing permits for connections to the municipal sewer system. The permit affords
the property owner an inspection of the plumbing work performed. Corrections of defective
connections are confirmed to ensure that the ultimate discharge to the receiving waters does not
contain sanitary waste. PWD reviewed 1853 new sewer and storm connections during FY19. This
number includes all connections (storm, sanitary and/or combined sewers). A single project or permit
may also have one connection or multiple connections.

b. Investigation of lllicit Discharge Sources

Rank the MS4 outfalls according to their priority for corrective actions

PWD maintains a stormwater outfall monitoring system in compliance with the MS4 permit issued by
the PADEP. Samples are collected for outfalls that have dry weather flow and analyzed for fecal coliform
and fluoride. Priority outfalls have been established through the 1998 Stormwater Consent Order and
Agreement and internally, additional areas of focus have been added to maintain progress in the
screening, testing and abating program and for efficient crew deployment. Priority Outfalls are sampled
on a quarterly basis. Refer to page 16 of this report for FY19 priority outfall summaries.

Investigate dry weather flow to identify sewer lateral defects
During FY19, PWD performed 1,568 complete dye tests with 120 defective connections found and 65
abatements completed. Details of FY19 activities are listed below.

Table F.3-1: Defective Connections Program - FY19 Summary

Quarter CY2018-3 CY2018-4 CY2019-1 CY2019-2 Total
Date Coverage Jull-Sep30 | Octl-Dec31 | Janl-Mar31 | Aprl-Jun30 FY19
Completed Tests 517 446 303 302 1568
No Cross Connections 485 415 284 264 1448
Cross Connection Identified | 32 31 19 38 120
Abatements * 36 15 6 8 65

Note: *Some cross connections abated may have been identified in prior fiscal years
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Reports of potential dry weather discharge from the stormwater system are also investigated. primarily
through the Industrial Waste and/or Sewer Maintenance units. During FY19, 37 incidents were
investigated. For details, refer to Appendix P — Sanitary Infiltration Events for Potential Sewage
Discharges during FY19.

PWD’s Defective Connections Group Field Investigation SOP was updated in March 2017. A copy is
available upon request.

d. Abatements

Written notice about sewer lateral defects
The Plumbing Repair Programs unit handles customer communications (through letters, telephone or
site visits) and is responsible for the abatement of the defects identified.

Abatements of Cross Connections
Sixty-one abatements were completed during FY19. Details of abatement types and costs are listed
below.

Table F.3-2 Defective Connection Abatement — 5 Year Summary

. # Cross Connections Abated
Fiscal Year - - - Total Cost of Abatements
Residential Commercial

2015 39 4 $357,289.12

2016 32 7 $247,514.90

2017 31 5 $317,851.00

2018 56 7 $562,747.33

2019 57 4 $555,933.30

Total 215 27 $2,041,335.65

Residential Properties Cross Connections Abatement
During FY19, 57 residential abatements were completed at a cost of $530,760.30.

Commercial and Industrial Properties Cross Connections Abatement
During FY19, 4 commercial abatements were completed at a cost of $25,173.

Defective Connections Abatement Schedule

All defective connections are required to be abated within 120 days of discovery, in compliance with the
MS4 permit. Please view Appendix P — FY19 Defective Lateral Quarterly Reports for properties that
exceeded the 120-day requirement in FY19. These properties are under administrative action.

Defective Connections Abatement Confirmation Tests
All abatements completed during FY19 were tested to confirm that the abatement was completed

properly.
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e. Defective Connection Program Reporting

Illicit connection program quarterly report

Defective Lateral Quarterly Reports are submitted four times per year to PADEP as part of the reporting
requirements of the City of Philadelphia NPDES Storm Water Management Permit No. PA 0054712. The
report covers three-month periods staring in January, April, July, and October which are submitted no
later than 45 days from the end of the reporting period. The quarterly reports were submitted as
required during FY19, and Appendix P — FY19 Defective Lateral Quarterly Reports contains all these
reports.

Illicit connection program quarterly report contents
The report content within the illicit connection program quarterly reports has not changed in FY19.

F.4 Monitor and Control Pollutants from Industrial
Sources

a. Applications/Permits

The City obtains NPDES permits/discharge information from industries if they contribute significant
amounts of stormwater into the City’s sewer system. Industries that contribute stormwater directly into
a waterway or discharge non-industrial waste into the system usually coordinate directly with the
PADEP. A list of NPDES permits that involve stormwater associated with industrial activities in the City
were obtained from the PADEP’s website and are listed in Appendix K — NPDES Industrial Stormwater
Permitted Sites.

b. Inspections

Industrial inspections

The Philadelphia Local Emergency Planning Committee (PLEPC) is the entity tasked with meeting the
responsibilities of SARA Title lll. Under PLEPC, the Philadelphia Fire Department (PFD) Hazmat
Administrative Unit (HMAU) representative is the individual that carries out the inspections. HMAU
personnel inspect SARA facilities to ensure that information submitted in their Tier |l report is accurate.
The inspection includes a visual on-site inspection, verifying the facility has a Preparedness, Prevention,
and Contingency (PPC) plan and reviewing any other information contained within the Tier Il report. A
total of 431 facilities submitted Tier Il status reports. As of August 2019, 192 Tier Il inspections have
been performed in calendar year 2019. This effort varies each year depending on staffing and the
number of SARA Tier Il reports that are submitted.

As part of the 2017 EPA AOCC CWA-03-2017-0146DN, the City submitted a signed Memorandum of
Understanding (MOU) to EPA on February 22, 2018 formalized and established coordination between
the Philadelphia Fire Department and PWD to verify stormwater inspections at SARA Title Il Tier Il
facilities located in the MS4. As part of the MS4 permit requirement, the City is required to inspect all
SARA Title Il facilities located in the MS4 each fiscal year. In FY19, of the 181 facilities located in the MS4
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a stormwater inspection was verified at 54 facilities. To ensure that stormwater inspections are verified
at all MS4 SARA Title 11l facilities in FY20, PWD will begin to conduct some of the inspections through the
IWBC unit. Additionally, contract resources will be available to assist in completing the inspections.

Industrial waste inspection forms

The Industrial Waste Inspection Form was updated in 2006 to include a stormwater inspection section. A
copy of the form can be found in previous reports; please refer to Appendix O of the CSO-Stormwater
FY09 Annual Report.

c. Monitoring/Enforcement

Industrial DMR submission
When necessary, the City shall request DMRs or additional sampling from the PADEP for surrounding
industries to ensure compliance with NPDES effluent limitations.

NPDES permits enforcement
Should PWD personnel observe a violation of NPDES permit terms and conditions, PWD will report the
violation immediately and notify PADEP, on a case by case basis.

F.5 Monitor and Control Stormwater from
Construction Activities

Stormwater runoff is a concern both during construction and post-construction. Integrated in the City’s
development review process, PWD is provided the authority to review and regulate the runoff from
earth disturbance activities to improve water quality. Additionally, post-construction stormwater
management plan review extends beyond peak rate control and encompasses water quality and water
guantity technical requirements for more frequent storm events. Efforts continue to be focused on
improving plan review for both Erosion & Sedimentation (E&S) as well as post-construction stormwater
management. The following sections document the progress made so far in terms of stormwater runoff
from construction activities including the collaboration between the Philadelphia development
community, multiple City Departments, and State agencies.

During FY19, PWD performed numerous tasks in direct compliance with the NPDES Permit as well as
tasks supporting continuance and improvement of a growing stormwater management program and
watershed program. Some of the FY19 activities include the following:

e Continued coordination efforts with Philadelphia Licenses and Inspections (L&I) regarding
permit review and issuance for private development projects applicable to the Stormwater
Regulations. At a minimum, the L&l issuance of a Zoning, Demolition, Foundation, and Building
permit was coordinated appropriately between the two agencies. In addition, L&I supported
PWD in enforcement measures through the issuance of Stop Work Orders and withholding
Certificate of Occupancy permits for sites that are non-compliant.

e Continued coordination with the PADEP Southeast Regional Office Waterways and Wetlands
program through regular project communication and quarterly meetings with PADEP and
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southeast region conservation district staff. The purpose of the quarterly meetings is to discuss
regional and district updates, permitting services and projects, and other various topics. PWD
also participated in applicant project meetings with PADEP staff to discuss upcoming projects
and active projects.

e Scheduled and held coordination meetings with local universities and other large landowners to
discuss upcoming or current development projects as well as identify ways to strengthen
communication and streamline the review process.

e Continued to implement erosion and sediment (E&S) compliance as an element of all active
construction inspections by ensuring appropriate controls are in place throughout construction
activity. Potential E&S issues or violations are documented as part of an inspection report
provided to the on-site representative. The reports identify the required corrective actions, and
active construction inspectors will return to the site to verify compliance. E&S violations may
trigger active construction enforcement actions such as a Stop Work Order, requiring continued
coordination through L&lI.

e Continued to update plan review website content, in an effort to provide clear and accessible
resources to the applicant to support quality submittals and efficient reviews.

e Continued to review projects applying for Philadelphia’s Green Roof Density Bonus, which was
incorporated into the Zoning Code in 2015. This bonus offers exceptions to certain residential
density rules for development projects that include a green roof. In calendar year 2018, the
bonus was expanded to allow eligibility for existing buildings undergoing renovation or
expansion. The green roof must meet PWD’s requirements and be approved by PWD before the
bonus can be awarded. In FY19, PWD approved 22 projects as eligible to apply for this bonus.

e Continued to attend bi-monthly Business Industry Association (BIA) meetings for the
Government Affairs/Fix It Philly subcommittee. In these meetings, representatives from the
development community including developers, architects, and engineers come together with
City agency representatives from Water, L&I, Planning, and Streets to discuss policy and
legislation impacting development in Philadelphia to ensure a transparent and efficient
development process.

e Continued to hold Development Services Committee (DSC) meetings with representatives from
the development community including developers, designers, large land owners, and attorneys
to discuss ideas for improving the PWD stormwater regulatory review and inspections program
to better streamline development in the City. In FY19, the DSC continued to discuss ideas to
increase the amount of stormwater being managed on each site, including a new guaranteed
grant funding option for development projects. In addition, PWD facilitated feedback from the
DSC on the topic of post-construction compliance and began working on a new Maintenance
Plan which details the SMPs on a project site for the future property owner. The committee
continues to be a valuable resource for PWD to gather input on existing procedures as well as
new policies and programs.

e PWD continued to conduct reviews of stormwater management plans, hold weekly walk-in
hours for applicants and maintain the website to allow online submittal of plans.

A summary of all plan review activities City-wide in FY19 is presented in Table F.5-1 on page 26.

a. Construction Site Runoff Control
PWD reviews and approves E&S Plans, along with Post-Construction Stormwater Management Plans, for
all development sites disturbing more than 15,000 square feet of earth citywide. For E&S plans, PWD
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follows policies and practices as provided within the PADEP E&S Control Manual. PWD conducts
coordinated reviews with the PADEP for projects disturbing more than one acre of earth.

Site inspections of E&S controls are conducted on a reoccurring basis and in response to any received
complaints during active construction. The purpose of reoccurring inspections is to monitor E&S controls
on projects where construction and earth moving activities are active, and to require site operators to
maintain E&S controls as needed. PWD inspects controls such as, but not limited to, rock construction
entrances, silt fencing, inlet protection, stockpile location and protection, and concrete washouts.
During an inspection, the inspector communicates with the construction manager or site representative
and requests to see a copy of the on-site E&S Plan. Photographs are taken documenting site conditions.
An inspection report detailing any out-of-compliance items is generated and distributed to the site
manager, and then maintained as part of PWD’s electronic project file. Failure to adhere to the
requirements in the inspection reports can result in a Notice of Violation or a Stop Work Order. For
more information regarding enforcement actions, see Section F.5.e on page 31.

The sites visited cover all of Philadelphia including both separate storm sewer areas and combined
sewer areas as depicted in Figure F.5-1 on page 26.
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Table F.5-1: FY19 Summary of Plan Review Activities

Jul. Aug. | Sep. Quarter Oct. Nov. Dec. Quarter Jan. Feb. Mar. Quarter Apr. May. Jun. Quarter FY19

'18 '18 '18 Total '18 '18 '18 Total '19 '19 '19 Total '19 '19 '19 Total Total
Conceptual Review Stage
Approvals 7 16 9 32 11 11 15 37 12 9 11 32 14 9 8 31 132
Rejections 43 61 42 146 57 54 49 160 48 47 59 154 61 65 70 196 656
Reviews 50 77 51 178 68 65 64 197 60 56 70 186 75 75 78 228 789
New Project Submittals 31 45 34 110 41 31 21 93 28 40 35 103 30 34 34 98 404
Average Review Time (days) 3.5 4.2 5.4 4.3 6.9 4.9 4.4 5.4 4.1 3.6 4.2 4.0 5.2 4.2 5.0 4.8 4.7
Post Construction Stormwater Management
Plan Review Stage
Administrative Screenings 20 16 8 44 17 13 5 35 19 16 12 47 30 19 33 82 208
Technical Approvals Issued 11 5 8 24 7 10 7 24 7 7 15 29 11 5 9 25 102
Rejections 27 39 23 89 29 22 20 71 22 25 31 78 31 32 31 94 332
Full Technical Reviews 52 70 50 172 56 52 35 143 51 52 72 175 64 59 62 185 675
New Project Submittals Received 14 22 34 70 31 24 40 95 27 29 16 72 41 23 17 81 318
Average Number of Reviews per Approval 4.2 4.8 4.1 4.3 4.7 4.6 4.0 4.0 4.2 4.3 4.3 4.6 4.0 5.8 3.6 4.2 4.3
Average Approval Time (days) 114 111 137 121 125 125 153 136 157 179 253 207 222 234 75 176 162
Acres of Earth Disturbance Approved 100.5 | 32.9 | 18.8 152.3 92.8 12.0 31.0 135.8 28.2 11.6 43.3 83.1 17.2 7.7 29.0 53.9 425.2
Acres of Green Roofs Approved 0.5 0.0 0.0 0.5 0.0 1.1 3.6 4.6 0.5 0.2 0.5 1.2 2.4 0.0 2.1 4.5 10.8
Acres of Porous Pavement Approved 0.4 1.3 0.2 1.8 4.1 0.7 0.8 5.6 0.8 0.0 2.0 2.8 0.2 0.1 1.6 1.9 12.1
PADEP Reviews
New Coordinated Reviews 4 11 7 22 7 6 6 19 6 9 12 27 11 16 11 38 106
Erosion and Sedimentation Plan Review
Defer to PADEP 1 3 0 4 0 2 0 2 0 1 3 4 1 0 2 3 13
Approved 11 5 5 21 4 9 6 19 6 6 12 24 12 12 7 31 95
Rejected 9 16 9 34 11 9 5 25 9 10 18 37 13 11 14 38 134
Not Applicable 13 17 9 39 29 12 16 57 4 12 23 39 16 11 19 46 181
Total Inspections
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Jul. Aug. | Sep. Quarter Oct. Nov. Dec. Quarter Jan. Feb. Mar. Quarter Apr. May. Jun. Quarter FY19
'18 '18 '18 Total '18 '18 '18 Total '19 '19 '19 Total '19 '19 '19 Total Total
New Sites Inspected 36 32 40 108 50 38 29 117 29 31 33 93 55 83 210 348 666
Total Inspections 589 565 495 1649 687 603 488 1778 594 470 511 1575 527 542 488 1557 6559
Active Construction Inspections at Project
Sites with MS4 Sewers 119 81 86 286 154 137 102 393 156 125 132 413 143 136 136 415 1507
Post Construction Inspections at Project Sites
with MS4 Sewers 9 11 7 27 3 12 15 30 13 7 12 32 7 6 4 17 106
Total Inspections at Project Sites with MS4
Sewers 128 92 93 313 157 149 117 423 169 132 144 445 150 142 140 432 1613
Active Construction Inspections at Project
Sites with Combined Sewers 402 425 348 1175 449 396 317 1162 392 313 327 1032 302 314 291 907 4276
Post Construction Inspections at Project Sites
with Combined Sewers 32 18 28 78 48 34 21 103 13 9 12 34 30 36 7 73 288
Total Inspections at Project Sites with
Combined Sewers 434 443 376 1253 497 430 338 1265 405 322 339 1066 332 350 298 980 4564
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Figure F.5-1: FY19 Active Construction Sites
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b. Post-Construction Stormwater Management in New Development and

Redevelopment

Adopted in January 2006, the Philadelphia Stormwater Regulations enabled PWD to review plans for
both new and redevelopment sites throughout the City to ensure water quality and quantity were part
of the proposed management plan. Since 2006, PWD has collected and synthesized feedback from the
development community regarding improvements to the stormwater plan review program. With the
signing of a Consent Order and Agreement with the PADEP in June 2011, PWD saw an opportunity to
increase stormwater management from land development projects while simultaneously implementing
business-friendly improvements to the program. Regular updates are made to the Stormwater
Regulations to improve and strengthen PWD’s stormwater programs and stay current in policy
procedures. The Philadelphia Stormwater Management Regulations are available online at
http://www.phila.gov/water/PDF/PWDregCH6.pdf.

c. Applications/Permits

Across the entire city during FY19, 404 unique projects were submitted to PWD for conceptual review
through the program’s website. PWD approved full technical plans for 102 projects during FY19
citywide. It should be noted that this number does not include plans re-submitted for review, some of
them multiple times. The distribution of development projects that submitted post-construction
stormwater management plans for review is presented in Table F.5-2 & 3.

Table F.5-2: Approved Stormwater Plan Location Summary by Contributing Area

Drainage Type Number of Locations
Combined Sewer Area 55
Non-Contributing Area 13
Separate Sewer Area 34
Total 102

Table F.5-3: Approved Stormwater Plan Location Summary by Watershed

Drainage Watershed Number of Locations
Delaware River 36
Poquessing Creek 5
Pennypack Creek 7
Schuylkill River 37
Tacony/Frankford Creek 5
Wissahickon Creek 9
Darby-Cobbs Creek 3

Total 102
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Figure F.5-2: Locations of New Project Submissions and Technical Approvals
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d. Inspections

PWD requires a pre-construction meeting prior to commencement of earth moving activities for projects
applicable to post-construction stormwater management requirements. In FY19, PWD conducted 115
pre-construction meetings citywide for development projects. During the pre-construction meeting,
both the approved E&S Control Plan and the approved Post-Construction Stormwater Management Plan
(PCSMP) are discussed with the construction manager and property owner representative. Post-
Construction Stormwater Management inspections are discussed in Section F.8 on page 35.

The inspection program continued in FY19 by conducting inspections of stormwater structural controls
on land development sites. PWD stormwater inspectors conducted site visits for 387 active sites
citywide during FY19. Technical plan review staff was also on-site, as needed, to verify construction of
the SMPs was completed in accordance with the approved plan. In the case that concerns are identified
regarding SMP installation during construction, the technical plan reviewer will discuss the necessary
corrective actions for the project with the PWD inspector and the construction manager.

PWD stormwater inspectors monitor the installation of SMPs and erosion and sedimentation controls
during active construction for private development sites. During FY19, PWD was able to maintain its
presence in the field by conducting 1,507 active construction inspections on 104 sites in the separate
sewered areas of the city. Many sites were visited multiple times to ensure compliance with appropriate
requirements (Table F.5-4).

Table F.5-4: Active Construction Inspection Site Location Summary

Drainage Type Number of Locations
Combined Sewer Area 248
Non-Contributing Area 35
Separate Sewer Area 104
Total 387

e. Monitoring/Enforcement

As part of the 2017 EPA AOCC CWA-03-2017-0146DN, PWD was required to develop an SOP to detail
enforcement procedures for responding to E&S control issues when established enforcement methods
do not result in compliance. In FY19, PWD continued to use the Repeat Offenders Standard Operation
Procedure (SOP) as a guide when implementing enforcement action.

The SOP outlines Notice of Violations which includes a deadline for compliance and re-inspection. If a
project remains out of compliance, PWD will coordinate with the L&I to issue a Stop Work Order. PWD
also coordinates with L&I to hold the building Certificate of Occupancy for any projects where major
issues are identified during the construction process. In some cases, projects may fall out of compliance
after enforcement actions were previously taken during the construction period.

PWD issues a Notice of Violation to sites when significant or persistent issues with E&S controls or the

installation of required SMPs are not addressed in a timely manner. In FY19, PWD issued a total of 27

Notice of Violations (NOVs) to projects under construction citywide. Four of those NOVs were associated

with projects who had received a previous NOV in FY18. In addition, PWD issued a follow-up NOV notice

to 12 of the 27 projects in order to ensure full compliance. Of the 27 active NOVs issued in FY19, 21 have

been partially or fully resolved bringing the site back into compliance. The major compliance issues for
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active construction projects include improper installation or absence of E&S controls, contractor not
following the onsite E&S Plan, incorrect SMP installation, and non-permitted construction activity.

f. NPDES Permit Requests

PWD continues to serve as the Conservation District for the City of Philadelphia for NPDES Construction
Permitting Requirements and Chapter 102 Regulations relating to Erosion and Sedimentation Pollution
Control. PWD continues to receive notifications and coordinate reviews for permitting. For more
information and full details on this process described in previous reports; please refer to Section F.5.f
NPDES Permit Requests on page 204 of the CSO-Stormwater FY12 Annual Report.

g. Stormwater BMP Handbook and Construction Site BMP Sediment & Erosion Control
Checklist

The Stormwater Management Guidance Manual Version 3.0 represents a comprehensive revision
released in conjunction with the updated Stormwater Regulations on July 1, 2015. On July 2, 2018 the
Stormwater Management Guidance Manual Version 3.1 came into effect. Primarily a web-based
resource, this version of the manual is organized to reflect the life cycle of a development project from
initial submission through operation and maintenance. In addition to providing context on the
regulatory framework for stormwater management in the city, the manual builds upon nearly a decade
of program growth and technological advancements to streamline the technical design requirements
and clearly document the plan review process for applicants. The PWD leveraged feedback from design
engineers to clarify existing content, provide new resources and develop a fully searchable and
accessible online manual. The manual is located on the web at
https://www.pwdplanreview.org/manual/introduction.

F.6 Watershed, Combined Sewer Overflow (CSO),
and Source Water Protection Programs

PWD, through the Planning and Environmental Services Division (PESD), strives to reduce the amount of
point and non-point discharges entering regional waterways and improve the environmental health of
the region so that all waters are fishable and swimmable. The main programs within PESD, in addition

to the Stormwater Management Program, that work together to improve regional ecological health,
water quality, and sustainability are: Delaware Valley Early Warning System (EWS), CSO Management
Program, Watershed Planning, Source Water Protection Program, and Wetlands Mitigation Registry. The
Watershed Planning Program is presently explained in detail throughout Section I11.C of the CSO Annual
Report on page 36.

Source Water Protection Program

PWD’s Source Water Protection Program embodies PWD’s multi-barrier approach to ensuring the safety
and quality of Philadelphia’s drinking water, whose sources consist of the Schuylkill and Delaware Rivers.
The Source Water Protection Program staff work closely with PWD water treatment plant operators to
anticipate and respond to emergencies and challenges to conventional treatment technology. PWD
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continues to implement the Source Water Protection Program and has discussed it in full detail in the
past. For more information on this program, please refer to the following sections:

e  Schuylkill Action Network
Please refer the CSO Annual Report Section 11.G.2 — Schuylkill Action Network on page 20 for
information about this topic.

e Delaware Valley Early Warning System
Please refer the CSO Annual Report Section 11.G.2 — Delaware Valley Early Warning System on
page 21 for information about this topic.

e RiverCast
Please refer the CSO Annual Report Section 11.G.2 — RiverCast on page 20 information about
RiverCast.

Combined Sewer Overflow Management Program

The Combined Sewer Overflow management program works to implement technically viable, cost
effective improvements and operational changes that mitigate the impacts of combined sewer
overflows. Please refer to Section | Management and Control of CSOs on page 1 in the CSO Annual
Report for additional information.

Watershed Mitigation Registry
Please refer to the CSO Annual Report Section I1l.C.2.4 — Wetland Enhancement and Construction on
page 43 for information about the Watershed Mitigation Registry.

F.7 Miscellaneous Programs and Activities

a. Pollutant Migration/Infiltration to the MS4 System

PWD responds to all citizen complaints of liquid, solid, or gaseous pollutants within Philadelphia. A list
of all pollutant migration events in the MS4 section of the City that occurred in FY19 is presented in
Appendix O — FY19 Pollutant Migration/Infiltration.

b. Public Education and Awareness

Public Education Literature

The City takes an active role in providing information and education to the public and our community.
Several events and programs are conducted each year in which the City provides numerous amounts of
literature to the public. Please refer to the CSO Annual Report Section II.G — Pollution Prevention on
page 19 for information about this topic.
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c. Pesticides, Herbicides, and Fertilizer Controls

Integrated Pest Management protocol

The majority of the City does not use pesticides or conduct any practices that require the use of the
Integrated Pest Management (IPM) protocol. The City is currently focusing on invasive plant
management through the use of herbicide to remove invasive plants.

The Philadelphia Health Department uses larvicides, Bacillus Sphaericus (brand name Vectolex),
Methoprene (Altosid), and Spinosad (Natular), to prevent mosquito breeding. These larvicides are
approved for use in the stormwater catch basins and are applied as such. The IPM protocol is followed
when using the larvicides by inspecting the catch basins before treatments, using the least toxic or non-
toxic product, and submitting a request for repairs when necessary. PWD and the Department of Public
Health work closely together. This collaboration has resulted in the Health Department receiving maps
with locations of the City’s storm water inlets and surface basins. This allows PWD improved access to
refer concerns of pests in the water collections systems for treatment by Health Department staff.

All associated Philadelphia Health Department staff are certified pest control applicators in accordance
with Pennsylvania Department of Agriculture. To maintain this certification, on-going training is
required. The Philadelphia Health Department holds several on-site trainings per year for staff.

Education materials to private pesticide users

The Philadelphia Health Department provides educational materials to organizations, companies and/or
individuals upon request. Often private exterminators, especially companies that handle pest control
work for City facilities, request this information since most buildings in the City contract out for pest
control work through the individual Departments. Health Department Sanitarians (Inspectors) have this
information available to provide to the public.

d. Snow Management Plan

The City faces winter storms that bring potentially dangerous accumulations of ice, sleet, freezing rain,
and snow. To mitigate the impact of these storms, the Streets Department has prepared a Snow and Ice
Operations Plan which provides a detailed outline of the City’s response to adverse winter weather
conditions. The plan includes the salt storage locations at the six Highway Districts. Page 41 of the Plan
describes the Streets Department salting policy. The updated Snow and Ice Removal Operations Plan for
winter 2018-2019 is provided in Appendix M - City of Philadelphia Snow and Ice Operations Plan
Winter 2018-2019.

e. Municipal/Hazardous Waste, Storage, Treatment, and Processing Facilities

The City’s one waste transfer station, Northwest Transfer Station, is located at Domino Lane and Umbria
Street. The site was inspected by EPA during the stormwater audit in 2015, and a City-led inspection in
May 2017. The City cleaned and dye tested inlets and trench drains on site to verify proper connection
to the storm and sanitary systems. During FY19, the City was in the design phase for a new waste facility
to replace the one currently on the site. The design includes stormwater management best practices
such as oil/water separators in the trench drains near the waste compactor and rain gardens to manage
stormwater runoff on site.
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F.8 Best Management Practices (BMPs)

a. Submit storm sewer discharge ordinance

The authority for PWD to adopt stormwater regulations is found within Title 14 Zoning and Planning
Code under §14-704(3) Stormwater Management. PWD maintains Stormwater Regulations as Chapter 6
of PWD’s regulations. These regulations were originally adopted in 2006 and were most recently
updated in July of 2015. These regulations require stormwater management on development projects
that exceed an earth disturbance threshold of 15,000 square feet. For more information regarding
PWD’s regulation updates within the last year, see Section F.5.b. — Post-Construction Stormwater
Management in New Development and Redevelopment on page 29.

PWD has added documentation to a website (http://www.pwdplanreview.org) to provide the
development community a means of accessing the most recent stormwater management information.

b. Commercial and Residential Source Controls

b.i. Mingo Creek Surge Basin

The Basin was last dewatered in August of 2012 to inspect the sediment levels. The basin sediment
appeared to have not changed since its last inspection in 2009; therefore, no further accumulation had
occurred. A bathymetric study of the basin is being planned and the results of this survey will be
evaluated to determine if additional action is required for sedimentation control. For more information
on this project, please refer to Section F.8.b.i on page 214 of the CSO-Stormwater FY12 Annual Report.

b.ii. Existing privately owned structural controls

To ensure ongoing SMP maintenance of private facilities, PWD continues to utilize three means:
executing Operation & Maintenance Agreements, conducting post-construction maintenance
inspections, and utilizing enforcement tools.

An Operation & Maintenance Agreement is executed by PWD and the property owner, notarized, and
recorded to the property prior to the issuance of a Post-Construction Stormwater Management Plan
Approval by PWD. These agreements outline the SMP(s) on the private site and stipulate maintenance
requirements. The agreements also include language granting PWD the right to inspect on-site SMPs
and even perform maintenance on behalf of the property owner if necessary. PWD also maintains a
comprehensive operations and maintenance manual for SMPs geared toward private development
users: http://www.phila.gov/water/PDF/Retrofit-0.M.Manual.pdf.

Post-construction maintenance inspections of private facilities were conducted through the reporting
period. PWD utilizes both specialized inspection techniques as well as visual inspections to assess the
performance of private SMPs. The inspections conducted to date have identified the most effective
methods and technologies, including closed-circuit television, ground penetrating radar, surveys of
critical system elevation points, confined space, pole-mounted camera photography, and visual and wet
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weather inspections. In FY19, PWD performed 414 post-construction inspections citywide. PWD will
continue to evaluate and refine post-construction inspection protocols.

Utilizing enforcement tools, PWD will issue notification to the property owner if an SMP is found to be
insufficiently maintained. This notification will include a description of any issues identified and a
timeline for achieving compliance. The City is authorized to compel maintenance of SMPs on private
property under the Philadelphia Code and PWD Regulations. Development sites that are subject to
PWD’s stormwater regulations are required to maintain the SMP(s) to function as designed. If this initial
notification is unsuccessful at bringing action from the property owner, PWD can compel compliance
through a number of enforcement tools, including issuance of notice of violations, fines, court action,
and/or a nuisance abatement and lien by the City. For non-compliant projects, PWD will also suspend
any applicable stormwater billing credits if the required maintenance is not performed.

In FY19, 69 projects were brought back into compliance citywide using the above-referenced protocols.
PWD will continue to work with property owners to ensure that SMPs are inspected and maintained in
accordance with Regulations and recorded O&M agreements.

c. Development plans review

PWD and the City Planning Commission provide review of drainage plans for new and redevelopment.
The drainage plans address both flood control and potential stormwater pollutants under the authority
of the Philadelphia Code. Please refer to Section F.5 — Monitor and Control Stormwater from
Construction Activities on page 23 for additional information.

d. Street Cleaning Program

During FY19, the Streets Department continued its street cleaning programs that target street debris
and litter. With its fleet of mechanical sweepers, the Streets Department provides daily street cleaning
in Center City and on major arteries and commercial corridors throughout the city. Since FY14 the
Streets Department has initiated monthly street sweeping operations on routes along the Tookany/
Tacony Frankford, Wissahickon, Cobbs Creek and Pennypack watersheds within the city.

In addition, the Center City District (CCD) and University City District (UCD) conduct sidewalk cleaning.
Heavily-trafficked commercial streets and areas receive daily sweeping with pans and brooms and
mechanical cleaning. Other areas with a high density are cleaned at least twice weekly with machines
(some areas are cleaned daily). Sidewalks also get a monthly power washing, except in winter, to
remove accumulated stains, gum and grime. In FY19 20,500 miles of streets were mechanically cleaned.
Through a variety of fee-for-service arrangements, CCD crews clean several adjacent commercial and
residential areas and provide a 24-hour deployment to clean the three and a half mile long underground
subway concourse and Center City's two regional rail stations.

Public awareness of litter

The City promotes, develops, and implements litter reduction programs in an effort to increase public
awareness of litter as a source of stormwater pollution. There are about 500 solar-powered, compaction
litter receptacles in Center City, and another 460 in other commercial districts throughout the city. Over
600 standard wire baskets are also in place through the Philadelphia More Beautiful Committee (PMBC)
Adopt-A-Basket program, which provides block captains with wire waste baskets to distribute and
manage across city neighborhoods. PMBC also organizes neighborhood cleaning events citywide. Such
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cleaning efforts are bolstered every April by the Philly Spring Cleaning day, a citywide anti-litter event
partnering various city agencies and neighborhood community groups, now in its twelfth year. This
year’s event included a total of 685 clean-up projects throughout the city. As a result of the overall
clean-up efforts, a total of 294 tons of trash, 1.15 tons of tires and 55.43 tons of recycling material was
removed from city streets, sidewalks and open areas. In addition, participants from Streets’ Future Track
program were featured as part of six clean-up projects in targeted areas of Southwest Philadelphia
where they designed, planned and completed each project effort. These efforts are bolstered by
Philadelphia’s SWEEP program. SWEEP officers, employees of the Streets Department, work with
residential communities to address locations with problematic amounts of litter and short dumping. In
cases of non-compliance, SWEEP officers will issue warnings and citations to the appropriate individuals.

During FY17, the City of Philadelphia Mayor Kenney signed an Executive Order to create the Zero Waste
and Litter Cabinet (Cabinet) to move the City towards a zero waste and litter-free future. To accomplish
the goals of reducing waste and litter the Cabinet was created as an interdepartmental effort to combat
litter, enhance cleanliness of streets and public spaces, and increase the waste diversion rate toward a
long-term goal of Zero Waste entering landfills or conventional incinerators. A Zero Waste and Litter
Cabinet Action Plan was released in summer 2017. Additionally, the 2018 Progress Report was released
in spring 2019. Both documents are available here: http://cleanphl.org/.

e. Animal Waste and Code Enforcement

Educational material regarding control of animal waste

The Philadelphia Code and Charter Chapter 10.100 — Animals and Chapter 10.700 — Refuse and Littering
address the proper clean-up of pet waste and applicable fines and penalties. In addition, signs
advertising said penalties are displayed city-wide in an effort to prevent residents from violating this
statute. The City of Philadelphia also provides the text of this code online at
http://municipalcodes.lexisnexis.com/codes/philadelphia/.

PWD provides additional information on pet waste to the public including how it affects stormwater and
why to pick it up through its website located at the following site:
http://www.phillywatersheds.org/whats in it for _you/residents/pet-waste/.

Dog Waste Control Program

PWD launched an innovative approach to address dog waste in targeted neighborhoods in July of 2010.
Through a pilot project in the Delaware Watershed, the Partnership for the Delaware Estuary found that
many dog-owners are unaware of the connection of dog waste to water pollution. Building on almost of
decade of experience, PWD redeveloped the dog waste program in FY18 to more broadly appeal to dog
owners across the City. The new program will expand outreach into community dog parks, City-owned
parks and various events hosted by organizations across the city.

In FY19, PWD and PDE inaugurated a new partnership with Morris Animal Refuge to highlight shelter
animals as contestants in the annual competition. This new approach allowed PWD to broaden our
audience for pet messaging to new pet parents via the shelter. PWD hopes to expand this approach to
additional shelters in the coming years. Our FY19 winner, Dolphina, was featured in multiple articles in
local newspapers, magazines and on television, reaching tens of thousands of Philadelphians.
Additionally, the Spokesdog is called upon to feature in media programs for large festivals and programs
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such as the Delaware River Festival. More information can be found at the following website:
http://www.phillywatersheds.org/spokesdog.

f. Flood Management and Flood Control Devices

Structures built within the floodplain

All development within the Special Flood Hazard Area (SFHA), which is identified on FEMA's Flood
Information Rate Maps (FIRM'’s), is reviewed and approved per the City’s codes and regulations found in
both Zoning and Building codes. L&I will identify all City parcels within the SFHA, and upon an
application submission will determine whether the floodplain codes apply. If the development site itself
is determined to be within the SFHA, structures built will be designed to an elevation of Base Flood
Elevation (BFE) plus a safety factor of at least 18 inches. The L&I will maintain records of compliance for
all development located with the SFHA. Licenses and Inspections issued 19 permits for new
construction, addition, and alterations in FY19.

Evaluate new and existing structural drainage controls
Our evaluation of structural drainage controls was discussed in further detail in Section F.8.b.ii - Existing
privately owned structural controls on page 35 of this report.

Work is being done on sections of the city that have chronic flooding to eliminate or reduce these
occurrences; please refer to CSO Annual Report Section 11.B.3 — Flood Relief Project Summary on page 3
for more information about the SFR projects and details on evaluating structural drainage controls.

Streambank Restoration and Wetland Enhancement
Please refer to the CSO Annual Report Section Ill.C.2.3 — Stream Habitat Restoration on page 42 for
information pertaining to streambank restoration.

Please refer to the CSO Annual Report Section I1l.C.2.4 — Wetland Enhancement and Construction on
page 43 for information pertaining to wetland enhancement.

g. Sanitary Infiltration Controls

Limit sanitary infiltration

As part of the Cross Connection Repair Program, PWD has conducted 1,544 abatements to correct cross
connection in sewer laterals since 1994; 61 abatements were completed in FY19 alone. PWD also has in
place 12 dry weather diversion devices which divert sanitary flow back into the sanitary sewer but still
allow stormwater to pass through during wet weather events. PWD estimates that these abatements
and dry weather diversion devices have prevented over 216.4 million gallons of contaminated flow from
entering our waterways since the inception of the program and about 8.6 million gallons during FY19.
Please refer to Section F.3 — Detection, investigation and abatement of lllicit Discharges on page 20 for
more information on the Cross Connection Repair Program.

In addition, as part of PWD’s Sewer Maintenance Program, sewer lining is routinely conducted on both
sanitary and storm sewers. Lining sewers helps to reinforce, seal and rehabilitate the existing sewers,
specifically preventing infiltration to allow the pipe capacity to be reserved for sanitary and storm flow.
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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.

As a part of PWD’s commitment to improvement of water quality and aesthetics in dry weather, large
sewer lining projects began on the entire length of intercepting sewers along the Tookany/Tacony-
Frankford and Cobbs Creeks. Please refer to Appendix A Green City, Clean Waters FY19 Annual Report
Section 3.3 Interceptor Relining on page 5 for more information on the interceptor relining project.

Construction of a storage tank upstream of relief sewer manhole R-20, located at Main Street and Shurs
Lane, to capture and store excess flows was completed during November of 2013. The consent order
requirement for sewer linings to be done around regulator R-20 in an effort to reduce inflow and
infiltration has been completed. Please refer to CSO Annual Report Section I1l.B.1- Eliminate COS/Main
and Shurs Off-Line Storage (SW) - Construction and Implementation of the Main and Shurs Off-line
Storage Project on page 32 for more information on the Main and Shurs Off-line Storage Project and
efforts to reduce inflow and infiltration at R-20.

PWD constructed a parallel relief sewer in December of 2011 to eliminate overflows at manhole PC-30
as per a consent order issued in 2007 by the DEP. The overflows at PC-30 were caused by a combination
of various factors which influence the hydraulic carrying capacity of the Poquessing Creek Interceptor
during wet weather events. There were also several sewer lining projects done under the consent order
for PC-30 area in conjunction with the relief sewer being constructed. In FY19, PWD continued to
monitor the effectiveness of this relief sewer. During FY19, there was one monitored overflow event at
manhole PC-30 on 11/24/2018. Please refer to CSO Annual Report Section 111.B.2 — PC-30 Parallel Relief
Sewer on page 33 for more information on the PC-30 Relief Sewer.

Investigate, remediate, and report sanitary infiltration

PWD responds to all citizen complaints of liquid, solid, or gaseous pollutants within Philadelphia. A
database called the Sewage Pollution Incident & Location Log (SPILL), which stores information about
unintentional sanitary discharges including the date reported, problem location, spill type, description,
and abatement date, is maintained. Detailed information on the events found on the SPILL database of
reported sewage pollution incidents in FY19 are found within in Appendix N — FY19 Sanitary Infiltration
Events.

The following locations have been identified by PWD as locations suffering from chronic discharges of
sanitary sewage to the storm sewer system and/or waterways. A description of the specific site issues
and the current status of remediation efforts is provided for each location.

Holme and Longford Avenue (MH P100-14-S0015)

During FY19, PWD experienced 4 discharges of sanitary sewage to the nearby Pennypack Creek tributary
due to an accumulation of material and back up of flow at this manhole. These discharges were in
addition to discharges observed during the previous two fiscal years. This location is particularly difficult
to inspect, maintain and repair due to the almost 50-foot depth of the manhole. The PWD has increased
inspection and maintenance at this location to prevent future discharges.
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Navy Yard Force Main Discharges

During FY19, the PWD continued to respond to SSOs in the Navy Yard caused by extreme corrosion of
the ductile iron components associated with Pump Stations 648 and 603. These issues have been known
to PWD for some time and caused the initiation of a capital replacement project for the pumps, valve
sand force main at pump station 648 and the pumps and valves at pump station 603. Construction
activities associated with this project commenced during FY19.

On-lot septic/disposal system

During FY19, one complaint of malfunctioning on-lot sewage disposal systems were investigated and
serviced. Also, during FY19, 10 applications were reviewed for the installation of on-lot sewage disposal
systems. Of those applications, 8 permits were approved. In addition, 640 portable toilet permits were
issued. PWD continues to support the inspection and remediation of these systems.

h. Spill Prevention and Response

The City’s response plan to respond to and contain harmful spills that may discharge to the municipal
separate storm sewer system is managed by the Office of Emergency Management. The City of
Philadelphia Emergency Operations Plan — Annex F Hazardous Materials and PWD — Waterways
Contamination Response Protocol, can be found in the Additional Documents folder on the
Supplemental CD.

In order to protect PWD’s structures and treatment processes, PWD staff respond to oil and chemical
spills and other incidents that have the potential to threaten the water supply or impact the sewer
system, twenty-four hours per day, seven days per week. PWD responds to all incidents that can impact
the sewer system or endanger PWD employees. This includes both the sanitary sewer system and the
storm sewer system. PWD supervises cleanup activities and assesses environmental impact. PWD
inspectors also investigate various other types of complaints. In FY19, 33 pollution migration events
occurred. A list of all pollutant migration events in the MS4 section of the City that occurred in FY19 is
presented in Appendix O — Pollutant Migration/Infiltration.

i. Public Reporting of lllicit Discharges, Improper Disposal

The City encourages residents to report the occurrence of illicit discharges that may impact the sewer
system and water bodies. To facilitate the timely reporting of such events, PWD operates a Municipal
Dispatcher 24 Hours/Day, 7 Days/Week to handle reports from the public. In addition, a customer
service hotline (215 686-6300) is also operated that provides the ability to connect to the Dispatcher.
This information is distributed in mailings, as well as online at

http://www.phila.gov/water/contact _us.html.

Upon the reporting of such an incident, a PWD inspector is immediately dispatched to the site to
investigate and determine the source of the discharge, as well as the extent of impact on the receiving
water body. Each incident is logged into an electronic database that enables tracking of the details of
each occurrence.

PWD received 408,821 phone calls which led to 72,072 service requests being conducted during FY19.
Currently PWD does not track phone calls specifically related to illicit discharges and improper disposals
in the MS4 area, but instead tracks much broader topics including sewage backup, flooding, street cave-
ins and water service disruptions.
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Philly 311

Philly311 was created to help eliminate the need to sort through the numerous phone numbers and
hotlines available to contact the City government. A customer service specialist will connect the user to
the information and services they may need either by calling 3-1-1, asking a question on the website or
through Twitter @philly311. A Philly 311 mobile app is available for iPhone, Android, or Blackberry
devices to report issues such as graffiti, potholes, litter and more. For more information on uses of
Philly311, please visit: http://www.phila.gov/311/. During FY19, Philly 311 transferred 1,593 non-
emergency inlet and hydrant requests to Customer Service Call Center.

j. Used Oil and Toxic Material Disposal

The City continues to facilitate the proper disposal of used oil and other toxic materials. This program
includes collections events, distribution of educational materials, the operation of a website, and a
hotline accessible to the public. For more information on the hazardous waste program please visit:
http://www.philadelphiastreets.com/hazardous-waste.

k. Storm Water Inlet Labeling/Stenciling

In September 2015, PWD released a refreshed storm drain marking program. This new iteration features
watershed specific storm drain markers. Each of the seven new markers prominently features a unique
color scheme and an animal native to that respective watershed. Educational materials provided with
each kit better inform the public about how their actions on the street can reduce stormwater runoff
pollution. In 2017, PWD launched a beta version of a new web-based storm drain marking app. This new
app will allow participants to more accurately mark inlets on their blocks and public spaces. Inlets are
color coded by watershed allowing participants to view the often hidden natural watershed boundaries
of our city. The direct capture of information via the app will also allow PWD to more accurately track
the placement of markers throughout the city. The app can be accessed here:
https://markingapp.philadelphiawater.org/.

During FY19 PWD distributed 103 storm drain marking kits, totaling 1,545 individual stormwater inlet
labels. PWD continues to encourage community organizations and citizens to get involved in storm drain
marking projects. More information on this program has been provided in previous years; please refer
to Section F.8.k on page 312 of the CSO-Stormwater FY10 Annual Report.

Section G Assessment of Controls

Annually estimate pollutant loadings & reductions from stormwater management plan

PWD selected a set of effective post-construction stormwater management controls to address
problems identified in the waterways and documented these controls in the Stormwater Management
Guidance Manual. Philadelphia’s stormwater management regulation obligates all development and
redevelopment projects subject to these regulations to implement the identified controls. The
requirements of the stormwater regulations were developed through the Act 167 planning process in
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coordination with neighboring counties. The requirements are explained in detail in Section 1.2.1 of the
Stormwater Management Guidance Manual and summarized below.

Water Quality

The Water Quality requirement focuses on the removal of both runoff volume and pollutants and is
similar to requirements in surrounding states and other major cities across the country. Because flow
rates and velocities were identified as significant causes of aquatic ecosystem impairment, infiltration is
emphasized as the preferred water quality management practice unless evidence is provided that it is
infeasible on a particular site. Additional water quality benefits are provided, in part, by slowing water
down and allowing suspended solids and associated pollutants to settle.

The Water Quality requirement stipulates infiltration of the first 1.5 inches of runoff from all directly
connected impervious area (DCIA) within the limits of earth disturbance. The initial 2006 regulations
required 1.0 inch of runoff to be managed, based on water budget analyses and precedents for control
of the 90™ percentile event set by Maryland and other nearby states with similar climates. This
requirement has been increased in 2015 to 1.5 inches based on evidence provided by simulations
showing that this level of control will further reduce the volume and flow rate of runoff to waterways.

Channel Protection

Erosion of stream beds and banks caused by high volumes and velocities of urban runoff was identified
as a significant contributing factor to aquatic ecosystem impairment in Philadelphia’s stream systems.
For this reason, a channel protection requirement was incorporated in the stormwater regulations. This
requirement is based on the concept of effective channel forming discharge and is similar to precedents
set by Maryland and other nearby states with similar climates and geology.

The Channel Protection requirement stipulates the detention and release of runoff from the one-year,
24-hour Natural Resources Conservation Service Type Il design storm event for all DCIA within the limits
of earth disturbance at a maximum rate of 0.24 cfs per acre of directly connected impervious drainage
area in no more than 72 hours.

Flood Control

Act 167 Plans identified peak rates of runoff as a contributing factor to out-of-bank flooding events in
Philadelphia and surrounding counties. To address peak rate control, geographically specific
requirements were incorporated in Philadelphia’s stormwater regulations and manual.

The Flood Control requirement stipulates that a development project meet or reduce peak rates of
runoff, as determined by its Flood Management District, from predevelopment to post-development
conditions during certain storm events.

There are approximately 20.7 square miles of impervious area in the portion of the City that falls under
the MS4 permit. As of July 2019, approximately 1.06 square miles (679 acres) of directly connected
impervious area are tributary to completed or approved green stormwater infrastructure. This is
approximately 5.1% of the impervious area.
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Section H Fiscal Resources

Maintain adequate program funding
During FY19, the City provided fiscal resources needed to support operation and maintenance of the
Stormwater Management Program. The budget for the upcoming FY20 budget is available upon request.

Annually submit fiscal analysis
The conditions of the NPDES permit can be achieved through appropriate budget planning supporting
the projects and assessments critical to a successful program. Any funding changes will be included as
part of subsequent annual reports.
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Green City, Clean Waters FY19 Annual Report

1.0 Introduction

The Consent Order and Agreement (COA) between the City of Philadelphia (City) and the Pennsylvania
Department of Environmental Protection (PADEP), and the Administrative Order for Compliance on
Consent (AOCC) between the City and the United States Environmental Protection Agency (US EPA),
formalized the regulatory approval of the Green City, Clean Waters program and amended the 2009 CSO
Long Term Control Plan Update (LTCPU).

This is the eighth Annual Report submitted under the requirements of the COA. Fiscal Year 2019 (FY19)
covers the City’s Green City, Clean Waters implementation progress activities that occurred between
July 1, 2018 and June 30, 2019.

The Philadelphia Water Department (PWD) submitted the Year 5 Evaluation and Adaptation Plan (EAP)
on October 30, 2016 to PADEP. The EAP focused on the cumulation of the first target in Year 5 (2016)
and can be found at http://phillywatersheds.org/doc/Year5 EAPBody website.pdf.

1.1 Water Quality Based Effluent Limit Performance Standards

The Water Quality-Based Effluent Limits (WQBEL) performance standards are broken into incremental
targets that must be achieved by the City every five years of the 25-year program. The following report
includes water pollution control plant and collection system improvements, interceptor lining, and
greened acre (GA) interim progress towards the Year 10 WQBEL targets. Volume reduction and mass
capture are only reported every 5 years and will be included in the Year 10 EAP. Table 1-1: Water
Quality-Based Effluent Limits displays the cumulative progress towards meeting the Year 5 WQBEL
target and includes the upcoming Year 10 (2021) WQBEL target.
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Table 1-1: Water Quality-Based Effluent Limits

Metric

NE WPCP
Improvements
SE WPCP
Improvements
SW WPCP
Improvements

Miles of Interceptor

Lined

Overflow Reduction

Volume

Total GAs

Equivalent Mass
Capture (TSS)
Equivalent Mass
Capture (BOD)
Equivalent Mass
Capture (Fecal
Coliform)

Percent

Base

Line Value

Green City, Clean Waters FY19 Annual Report

Year 5
WQBEL Target

Cumulative

Amount as of

Year 5 (2016)

Year 10
WQBEL Target

0 See Section 3.1.1
Complete
Percent . Progress update
Complete 0 See Section 3.1.2 in FY21 Report
Percent 0 See Section 3.1.3
Complete
Miles 0 2 7.5 6
Million Gallons 0 600 1,710 2044
Per Year
GAs 0 744 837.7 2,148
Percent 62% Report value 70.5% Report value
Percent 62% Report value 88.9% Report value
Percent 62% Report value 72.0% Report value

1.2 Green City, Clean Waters Greened Acres
Greened Acre (GA) progress is achieved through three implementation approaches: Public Investment,
(Re)Development Regulations, and Incentivized Retrofits. Table 1-2: Cumulative Greened Acres displays

the cumulative program progress towards meeting the total GAs at the end of Year 8.

Table 1-2: Cumulative Greened Acres

Implementation Approach

Cumulative Number of Projects

Cumulative GAs (FY11-FY19)

(FY11-FY19)

Public Retrofits 191 295
Private Development 383 569
Incentivized Retrofits 104 577
Total 676 1441
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Green City, Clean Waters FY19 Annual Report

2.0 Implementation Tracking and Reporting

2.1 Green City, Clean Waters Program Tracking System

Currently the existing databases and systems track program implementation and support data requests
for internal and external reporting. The development of the Green City, Clean Waters program tracking
system will integrate this data from the existing Water Department systems to streamline the process.

During FY19, milestones were achieved in the development of the Green City, Clean Waters program
tracking system. This year, continued User Acceptance Testing was performed on the system to ensure
proper programmatic alignment for metric calculations along with the finalizations of the Component
Design Documents to memorialize the dashboards, data visualizations and calculations of metrics.
Additionally, changes to the tracking system were scoped in FY19 to incorporate updated versions of
two existing databases that feed the tracking system.

Table 2-1: FY19 Status Updates for Existing Databases and Systems
Existing Databases

and Systems

PWD’s tracking system that stores information from site evaluations conducted
on locations throughout Philadelphia. All sites must undergo an initial
evaluation to determine the feasibility of green infrastructure before they can
be transferred to CIPIT to begin design phase. In FY19, PWD repaired
interoperability issues with CIPIT, geoprocessing issues and added project
creation tools.

PWD’s metrics tracking system for all public green stormwater infrastructure
(GSI) projects. GreenlT tracks estimated, designed, built, and maintained
compliance metrics. In FY19, PWD enhanced the data validation within the
GreenlT Data Entry Application to further improve data quality. The Data Entry
Application is used to create metrics reports by consultants and staff that are
directly uploaded to the GreenlIT database.

CIPIT is PWD’s Capital Program Information Tracking System. In FY19, the
CIPIT Department completed Phase 2 enhancements including improved workflows,
new fields, and back-end reporting capabilities.

PWD’s tracking system that stores metrics, including detailed stormwater
management practice (SMP) data, related to private development project
compliance with the Philadelphia Stormwater Regulations as well as voluntary
stormwater management retrofit projects. The database is designed to track
workflows related to reviews and inspections, including the status of
conceptual and technical reviews, record drawing reviews, and active and post-
construction inspections.

PlanIT

GreenlT

Stormwater Plan
Review Database

Geographic
Information System
(GIS) Asset Tracking

GIS is used to track the location of all PWD assets. This includes public retrofit,
private development and incentivized retrofit SMPs.

GSI maintenance activities have been fully incorporated into PWD's Cityworks

Maintenance work order management system, which is linked to the City's GIS and provides

Management .
& tools to track and manage work performed on PWD's assets such as fire
Systems . .
hydrants, inlets, water mains, sewers, and GSlI.
Appendix A: COA Annual Report Page 3
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2.2 Reporting Metrics

Green Stormwater Infrastructure through Public Implementation

The information in GreenlT is used to produce compliance reporting outputs for the completed and
planned public project tables in Appendices 1 and 2 of this report. The Public Completed Projects
reporting format and metric definitions are described in Table 1 and Table 2, respectively, in Appendix
1. The Public Planned Projects reporting format is described in Table 1 in Appendix 2.

Green Stormwater Infrastructure through Private Development
Information from the Stormwater Plan Review Database is used to produce reporting outputs for

completed private redevelopment and incentives project tables in Appendix 3. The reporting format is
described in Table 1 in Appendix 3.

Stormwater Management Types
SMP types used for public implementation are described in Table 3 of Appendix 1 and SMP types used

for private implementation are defined in Table 2 of Appendix 3.
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3.0 Water Pollution Control Plant and
Collection System Project Progress

3.1 Water Pollution Control Plant and Collection System Project Progress

Upgrades to increase the peak flow capacity at each of the City’s Water Pollution Control Plants (WPCPs)
were described in the Wet Weather Facility Plan, submitted on June 1, 2016. During FY19, PWD has
continued working towards completing the projects committed to in the Wet Weather Facility Plan.
Within the following sections, progress in FY19 on these projects is discussed. The Green City, Clean
Waters Wet Weather Facility Plan can be referenced here:

http://phillywatersheds.org/doc/Wet Weather Facility Plan website.pdf.

3.1.1 Northeast Water Pollution Control Plant

Within Table 3-1, the seven Northeast WPCP improvements committed to in the Wet Weather Facility
Plan are listed with their required operation years, as approved by the PADEP. To date, five
improvements have been completed and the remaining two improvements are on track for completion
by the required operation date.

Table 3-1: Status of Northeast WPCP Improvements

Northeast WPCP Improvements Required Operation  Project Status (FY19)

Facility Improvements
R Double Deck Effl h l'in Final i i

emove Double Dec uent Channel in Final Sedimentation 6/1/2016 Gl
Tanks Set 2
New (4 x 48”) conduits from Preliminary Treatment Building to
Primary Sedimentation Tanks Set 1 6/1/2016 el
High Flow Management System 6/1/2021 Complete
Gravity Sludge Thickeners 6/1/2021 Complete
Preliminary Treatment Building #2 6/1/2031 In Design
New Influent Baffles in Primary Sedimentation Tanks Set 2 6/1/2031 In Design
Operational Improvements
Operate wi‘Fh mini.mal sludge blanket when Gravity Sludge 6/1/2021 ol
Thickeners in service

3.1.2 Southeast Water Pollution Control Plant

All Southeast WPCP improvement commitments in the Wet Weather Facility Plan were completed in
FY16, meeting the required operation date of June 1, 2016. For more detailed information, please see
the Green City, Clean Waters Wet Weather Facility Plan or the Year 5 EAP.

3.1.3 Southwest Water Pollution Control Plant

Within Table 3-2, the Southwest WPCP improvement committed to in the Wet Weather Facility Plan is
listed with its associated required operation year. The project has been completed prior to the required
operation date.

Appendix A: COA Annual Report Page 5
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Table 3-2: Status of Southwest WPCP Improvements

Project Status

Southwest WPCP Improvements Required Operation (FY19)
Facility Improvements
Additional Effluent Pump | 6/1/2026 | Complete

3.2 Philadelphia Collection System Improvements

Within Table 3-3, the three Collection System improvements committed to in the Wet Weather Facility
Plan are listed with their required operation dates. Two of the improvements were completed, meeting
the required deadlines. The other improvement identified is a study to evaluate CSO regulator capacities
and identify improvements, if necessary. This study is ongoing and is anticipated to continue throughout
the implementation of the LTCPU, as PWD is committed to maintaining and improving the efficiency of
the collection system. For more Collection System improvements, please see the CSO Annual Report
Section 11.B.4 — Fully Integrate the Real-Time Control Facility into the Operations of PWD on page 5.

Table 3-3: Status of Collection System Improvements

Collection System Improvements Required Operation Project Status
Improvements
NE Second 66” Frankford Grit Chamber Bypass In Service 6/1/2016 Complete
NE Frankford High Level Second Barrel Rehabilitation 6/1/2016 Complete
All Districts: Balancing CSO Regulator Wet Weather Capacities | Study - Ongoing On Track

3.3 Interceptor Relining

FY19 Progress on Miles of Interceptor Lined

The WQBEL Performance Standards requires 6 miles of interceptor lining completed by the end of year
10 (2021). During FY19 the number of completed miles remained the same as FY18, but the City is well
ahead of the Year 10 target with 7.5 miles completed. Additionally, there are 4.3 miles in construction or
in contract management, and 3.3 miles in design (Table 3-4).
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Table 3-4: Interceptor Relining FY19 Status

Project Name

Street Extents

Length (Miles) ‘

Construction Complete 7.5
60th and Cobbs Creek Parkway to 60th and Cobbs Creek Parkway to 75th 29
75th and Wheeler Sewer Lining and Wheeler '
Cobbs Creek Pafk.t" 63rd and Cobbs Creek Park to 63rd and Market 0.5
Market Sewer Lining
Cobbs Creek Interceptor Phase 1 63rd and Market to 62nd and
. ) 1.6
CIPP Lining Baltimore
T_ac.ony Creek Intercepting Sewer Chew & Rising Sun to | & Ramona 1.9
Lining Phase 1
2nd St & 64th Ave to Chew & Rising

Tacony Creek Intercepting Sewer Sun; DRW Mascher to Tacony

. 1.3
Lining Phase 2 Interceptor; Cheltenham Ave to

Crescentville & Godfrey

In Construction 1.7
Cobbs Creek Interceptor Lining City Avenue to D R/W in former 67th 17
Phase 3 Street '
In Contract Management 2.6
Cobbs Creek Intercepting Sewer 61st and Baltimore to 60th and 1
Lining Phase 2 Warrington
Cobbs Creek Intercepting Sewer City Avenue to D R/W in former 67th 16
Lining Phase 4 (Indian Creek Branch) | Street ’
In Design 3.3
T'ac.ony Creek Intercepting Sewer | & Ramona to O & Erie 1
Lining Phase 3
Upper Frankford LL Collector/Tacony | Castor & Wyoming to 11
Intercepting Sewer Lining Phase 4 Frankford/Hunting Park '
Upper Frankford Creek LL . Frankford/Hunting Park to Luzerne &
Collector/Tacony Intercepting Sewer . 1.2

. Richmond
Lining Phase 5
Total Anticipated Miles of Interceptor Lined 15.1
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Green City, Clean Waters FY19 Annual Report

4.0 Green Stormwater Infrastructure through
Public Implementation

The programmatic strategies for achieving public GAs are benchmarked in four phases: planning, design,
construction, and post-construction maintenance. The following four subsections describe the progress
made during FY19 for each of these phases. Table 4-1 summarizes Public GSI projects and GAs for FY19.
Figure 4.2 displays the Planned and Completed Public GSI projects.

Table 4-1: FY19 Summary of Public Green Stormwater Infrastructure
End of FY19

. . In Contract )
Project Phase In Design In Construction Completed
Development

Cumulative

Nur.nber of 162 72 64 191
Projects

Current Number "

of GAs TBD 291 242 295

*Current number of GAs is subject to change as projects go through the design process

4.1 Planning Approaches for Green Stormwater Infrastructure Implementation
PWD has continued to evaluate entire neighborhoods and specific sites to identify appropriate locations
to site GSI footprints. During FY19, PWD continued to streamline a district-based approach to develop a
diverse set of project types that range from smaller green street SMPs to larger systems on parcels.
PWD staff strategically prioritize and package these projects for the design phase. In FY19, PWD
developed planning strategies to ensure compliance with future implementation targets based on
program type and implementation approach. Strategies included short-term and long-term policy
recommendations for achieving maximum stormwater management.

Planning Outreach and Coordination

PWD works closely with a variety of partners to implement the Green City, Clean Waters program
throughout all stages of a project. During the planning phase, PWD continued to coordinate the siting of
GSlI footprints with city agency partners, community groups, and other stakeholders via regular
communication and meetings. This past year, the Mayor’s initiative Rebuild Community Infrastructure
(Rebuild) began implementation and PWD has coordinated closely with project users to incorporate
stormwater management in Rebuild projects. PWD continues to maximize stormwater management on
all types of GSI projects, beyond just PWD-led capital planning efforts. PWD provided recommendations
for maximizing the amount of stormwater managed on private development sites that had potential to
manage additional drainage or right of way (ROW) and recommended private properties with potential
to manage large amounts of drainage areas to apply for stormwater retrofit grants.

4.2 Design Approaches
In FY19, PWD continued work on streamlining the design process through coordination and
improvement of design guidance:
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Established coordination meetings within PWD to facilitate project reviews and improve
feedback.

Worked on improving coordination within PWD through regular coordination and establishment
of new and updated procedures for joint projects.

Released version 2.0 of the GSI Survey & Drawing Standards and CAD Templates. Updates will
further improve the efficiency and standardization of PWD GSI drawings.

Ongoing updates to existing procedures, standards, and guidance building on feedback from
operations, monitoring, partner agencies, and other PWD units. Includes development of
guidance when working around abandoned sewer laterals, updates to bumpout design
guidance, impermeable liner standards, and revisions to designer review practices.

4.3 Construction
In FY19, PWD continued work on streamlining and improving the construction process through staffing,
guidance updates, and coordination:

Published annual updates to the GSI Master Specifications and Bid Item List/Engineering
Estimate template.

Implemented new on-call contract for small GSI sites and right-of-way connections to
incentivized retrofits. Contract to increase the speed of system construction and retrofits and
improve PWD’s ability to work with partner agencies and private developers.

First draft of the Field Inspectors Guide for construction staff to provide written direction to
inspectors working on green stormwater projects.

Development of staff augmentation contract for inspection services. Contracts expected to be
conformed and start work in FY20.

Development of pilot protocol for construction performance and acceptance testing of systems
that are fully lined with impermeable geomembranes.

Ongoing trainings for inspectors and contractors.
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Figure 4-1: Public Green Stormwater Infrastructure Projects

e~
_ar
R,_;a\-:d
2 MONTG y %\ )/) y
- e e NT Pennypack Creek
', 5 Wlssahlckon Qﬁ( Watershed '
= Creek Watershed ﬁ) " \ “ J M

Tookany/Tacony Frankford

CreekWatershed TN '
o
\ A }y §”.‘*
%é' . Delaware Diregt \ A

¥ 7 atershe - N

\ , A
/ =

\ [ Schuylkill River
N Watershed-

@ Public GSI Planned
B Public GSI Completed

C&gl::rggzzk ¢ < D Watersheds
\/ — & ? / Sewershed
Dg(l)‘ﬁ‘;&/.?sﬁ: h\' / T Combined
%6 ‘ Separate

¢

Non-Contributing
Other

C’

Darby Creek
Watershed

PHILADELPHIA

——DEPARTMENT —

Appendix A: COA Annual Report Page 10

Philadelphia Water Department September 2019



Green City, Clean Waters FY19 Annual Report

4.4 Public Green Stormwater Infrastructure Maintenance Program

To ensure the function and sustainability of stormwater management infrastructure investments, PWD
continues to implement a GSI maintenance program. Table 4-2 provides a count of SMPs by type
currently in PWD’s maintenance program. These numbers include SMPs on quasi-public properties, such
as the School District of Philadelphia where PWD has performed the maintenance during an initial two-
year interim maintenance period. PWD implements post construction maintenance in accordance to the
maintenance manual.

Table 4-2: FY19 PWD SMP Types in Maintenance

Total Number

SMP Types of SMPs
Stormwater Tree Trench 286
Rain Garden 101
Stormwater Planter 51
Stormwater Bump out 41
Infiltration/Storage Trench 180
Pervious Paving 9
Green Roof 1
Swale 25
Basin 4
Stormwater Tree 70
Drainage Well 4
Total Number of SMP 772

4.4.1 Inspections

While PWD has prescribed maintenance frequencies for GSI, practice and experience has determined
that pre-maintenance inspections are the best method to determine the level of maintenance required.
At each SMP that has surface features, PWD completed pre-maintenance surface inspections, while at
each SMP with subsurface features, PWD completed pre-maintenance subsurface inspections.

Inspection of Surface Elements

In FY19, PWD conducted 3,728 pre-maintenance surface inspections. The condition of the site at the
time of the pre-maintenance inspection determines whether maintenance is required. PWD also
performs dry weather and wet weather inspections for a more comprehensive assessment. By the
conclusion of FY19, PWD completed 2,769 dry weather inspections and 197 wet weather inspections. In
FY19, PWD conducted a total of 6,694 inspections.

Inspection of Subsurface Elements

The objective of the pre-maintenance subsurface inspection program is to observe and assess all
structural components of SMPs that exist below street level. Inspections are performed in dry weather
conditions as capturing discernable video during wet weather conditions is difficult. Inspection staff is
certified through the National Association of Sewer Service Companies’ (NASSCO) Pipeline, Manhole,
and Lateral Assessment Certification Program.
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PWD completed a total of 1,727 subsurface inspection work orders which were associated with the
inspection of 531 SMPs and a total of 20.8 miles of pipe during FY19. The conditions of each pipe run at
the time of the inspection determined whether maintenance was completed. Of the total number of
inspections, 889 were pre-maintenance inspections. Following a pre-maintenance inspection,
maintenance was conducted when observed NASSCO-specified operational defects (i.e. sediment,
debris, trash, roots) occluded >210% of a pipe’s cross-sectional area.

The remaining inspections consisted of 750 post-construction inspection of new SMPs and 88 “NASSCO”
inspections at select SMPs. NASSCO inspections are used to track NASSCO-specified “Construction” or
“Structural” defects to determine if defects remain stable over time.

4.4.2 Maintenance

PWD's GSI maintenance program operates through three types of maintenance activities to adequately
address the maintenance needs of PWD's GSI. Maintenance events associated with surface maintenance,
subsurface maintenance and porous maintenance are summarized in Table 4-3.
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Table 4-3: FY19 Summary of Maintenance Events by Type

Maintenance Work Order Type FI\\:Z:‘:\‘:::S
Surface 15,487
Surface Maintenance -Routine 4,280
Surface - Mulching 400
Surface - Pruning 209
Surface Maintenance -Watering 391
Tree Maintenance 457
Surface Inlet Protection Maintenance 8,845
Work Zone Protection 5
Aesthetic 401
Signage Repair 469
Snow Removal 30
Surface Maintenance - Reactive 141
Surface Vegetation Repair 110
Earthwork 1
Surface Structural Repair 29
Green Infrastructure Request 0
Drainage Modification 1
Subsurface 2,086
Subsurface Maintenance 797
Inlet Cleaning 871
Subsurface Inlet Protection
Maintenance 396
Non-Standard Subsurface Inspection 20
Subsurface Structural Repair 2
Porous 8
Routine Porous Maintenance 8
Restorative Porous Maintenance 0
Total 17,722
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PowerCorpsPHL

Green City, Clean Waters FY19 Annual Report

Over the past decade, the City and PWD have implemented new strategies to promote the economic and
social growth of the City and meet environmental, ecological and business missions. In support of these
initiatives, and to augment PWD’s GSI aesthetic maintenance responsibilities, PWD entered into
partnership with PowerCorpsPHL. PowerCorps is a City of Philadelphia AmeriCorps initiative designed to
engage youth, ages 18-26, which transforms lives through service and workforce development. Table 4-4

summarizes the type and amount of material collected by PowerCorps in FY19.

Table 4-4: PowerCorpsPHL Trash Removal in FY19

Type of material collected

Amount collected

Amount collected

(in pounds) (in tons)
Trash 36,123 18.1
Leaves and Organic Debris 4,070 2.0
Total 40,193 20.1

Appendix A: COA Annual Report

Page 14

Philadelphia Water Department

September 2019



Green City, Clean Waters FY19 Annual Report

5.0 Green Stormwater Infrastructure through
Private Development

5.1 Philadelphia Stormwater Management Regulations

The Philadelphia stormwater management regulations (PSWMR) were revised in January of 2006 and
July of 2015, providing the foundation of the private sector’s role in stormwater management. In July
2018, the regulations were updated to change how streets are regulated. The City of Philadelphia
requires stormwater management for land development projects in the City of Philadelphia with 15,000
or more square feet of earth disturbance. Plans for proposed projects must be submitted for conceptual
review to pursue a zoning permit, while the submission of detailed stormwater management plans must
receive a technical review and approval prior to obtaining a building permit. For the projects that
proceed to construction, the installations of SMPs are inspected during construction. Active construction
inspections are completed for both PSWMR and incentivized retrofits based on the inspection manual.
During FY19, PWD conducted 4,276 inspections during active construction in the combined sewer area.
Figure 5.2 displays the completed green infrastructure installed through private development and
incentivized retrofits. A full list of complete private development projects can be found in Appendix 3. A
summary of constructed GAs through private development projects by watershed are listed below in
Table 5-1.

Table 5-1: Cumulative Completed Greened Acres by Watershed through Private Development
End of FY19

Cumulative

Tookany-
Watershed Darby-Cobbs Delaware Pennypack Tacony/ Schuylkill Completed
Frankford

Number of 14 167 3 54 145 383
Projects
PSWMR GAs 13 250 6 69 231 569

Expedited Review

PWD offers a service level goal of no more than a fifteen-day review for all projects submitting for post-
construction stormwater management plan review. However, projects that use preferred green
stormwater management approaches are eligible for an expedited, five-day review. PWD offers two
types of expedited review: 1) disconnection green review and 2) surface green review. The
disconnection green review ensures redevelopment projects that disconnect 95% or more of the post-
construction impervious area (DCIA) using features such as green roofs, porous pavement and new tree
canopy will receive a review response within five days. The surface green review expands the number of
eligible projects by including both new development and redevelopment projects that manage 100% of
the post-construction DCIA through bioinfiltration and bioretention basins as well as the practices that
qualify for the disconnection green review. In FY19, a total of twenty projects qualified for an expedited
review in the combined sewer, with seventeen projects selecting the disconnection green review and
three projects selecting the surface green review.
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Green Roof Density Bonus

The Philadelphia Zoning Code offers incentives to projects citywide that install green roofs by providing
exceptions to certain residential density rules. To be eligible for these exceptions, the project must be
located in the designated zoning districts and propose to cover at least sixty-percent (60%) of the roof
with green roof. In July 2018, the Zoning Code was amended to allow eligibility for existing buildings.
New building construction must involve at least 5,000 square feet of disturbance and existing buildings
must have a minimum footprint of 5,000 square feet. The green roofs are designed to PWD standards
and inspected by PWD during construction. PWD also executes operation & maintenance agreements
with the project owners, ensuring long-term maintenance and functionality of the green roof system. To
date, the majority of projects submitting for this bonus were sized between 5,000 square feet and
15,000 square feet of disturbance, meaning the projects were not otherwise required to install
stormwater management practices to comply with PSWMR. In FY19, a total of twenty-two projects took
advantage of the green roof density bonus, twenty of which were located in the combined sewer.

Construction Verification Initiative

PWD continued to refine a construction verification process with the goal of assessing individual
projects prior to counting GAs toward compliance totals. This process emphasizes communication
efforts from the start of the development project so property owners can adequately plan for record
drawing creation. Throughout construction and at the time of construction completion, PWD conducts
inspections of the site to observe and document installation of the approved SMPs. PWD also continued
to perform outreach at the close of construction to solicit record drawings from project engineers and
owners. These record drawings allow PWD to verify SMP installation and function.

In addition to this process, PWD continued to pursue a verification initiative to gather documentation of
approvals that have not otherwise been verified and create record drawings to document the
constructed conditions. To date, 150 projects totaling 200 GAs have been inspected and verified through
this supplemental approach.

I1-95 Reconstruction Project

Pennsylvania Department of Transportation (PennDOT) is performing reconstruction and expansion
work on Interstate 95 (1-95) in Philadelphia. Three components of the 1-95 reconstruction project
support stormwater management: 1) disconnection of stormwater from the combined sewer system; 2)
ensuring that redevelopment occurs in a manner consistent with the PSWMR; and 3) installation of GSI
in the public right-of-way.

The work on 1-95 in Philadelphia is broken into two sectors: Sector A and Sector B. The multi-phased
work between Bleigh Avenue and Race Street is known collectively as Sector A. Sector A of the 1-95
Reconstruction Project is divided into five major design sections, moving from north to south: CPR, BSR,
BRI, AFC, and GIR. Each of these sections is further subdivided into a total of twenty-five construction
subsections. Sector B encompasses the area from Race Street to Girard Point Bridge (airport side). At
present, Sector B has two design sections delineated, Section CAP from Chestnut to Walnut, and Section
CSP from Vine Street to Girard Point Bridge (stadium side). Some of the design and construction work
for Sector B may be concurrent with the work in Sector A.

A graphic illustrating the 1-95 Reconstruction Project sections is featured below in Figure 5-1.

Appendix A: COA Annual Report Page 16

Philadelphia Water Department September 2019



Green City, Clean Waters FY19 Annual Report

Figure 5-1: 1-95 Reconstruction Project Sections
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Project updates for the construction subsections with significant design or construction progress in FY19
are summarized in Table 5-2.
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Table 5.2: 1-95 Construction Section FY19 Updates and Anticipated Let Dates

Section Project Update Estimated Project Timeline

Sector A — Between Bleigh Avenue and Race Street _

Section CPR (Cottman-Princeton Ramp Area)

Six new separate stormwater outfalls have been completed in Cottman
Avenue, Princeton Avenue, Magee Avenue, Disston Street, Unruh
Avenue, and Bleigh Avenue. The stormwater pipes are designed to accept 2019, completed
the drainage from the highway as well as the area in between the
highway and the Delaware River as development occurs.

cP2

Section BSR (Bridge Street Ramp Area)

This project has been approved. Work will include the construction of one
BS1 bioretention system, one media filter, two vortech separators, and one
new outfall in Levick Street will be constructed to treat stormwater from
the mainline highway.

2019, anticipated let date

New PWD storm sewers, inlets, and new outfalls will be installed to covey
BS4 the new Adams Street runoff. Three basins with amended soils and
impervious liners are being constructed to treat stormwater from the
new interchange ramps.

2021, estimated completion

Section BRI (Betsy Ross Interchange Area)

PWD sanitary and storm sewer culverts were relocated. Stormwater
runoff from the reconstructed portions of the highway and ramps was

BRO
treated by under-drained bioretention and water quality units then 2018, completed
directly discharged to the Frankford Creek, removing the drainage area
from the CSO system.
Basins built in BRO will be reused in BR2 and new basins will be installed.
BR2 The new basins will be sized for future phases as well. All basins will have

forebays, be non-infiltrating, and have amended soils and underdrains 2019, anticipated let date
with a rock layer and liner. The PennDOT-owned outfall locations in BR2
will be reconstructed in the same locations as existing outfalls.

Section AFC (Ann to Frankford Creek Area)

Streetscape work within the Richmond Street right-of-way between
AF1 Allegheny and Westmoreland is not subject to the stormwater
regulations. Improvements to Melvale Street will be managed by two
infiltration trenches that will be owned and maintained by PWD.

2021, estimated completion
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Section Project Update Estimated Project Timeline

Sector A — Between Bleigh Avenue and Race Street _

R (Girard Avenue Interchange Area)

The reconstruction of Richmond Street was managed by street trees and
GR1 a bioretention basin. A new separate sewer system was constructed and 2019, completed
connected below the regulators in Dyott Street and Cumberland Street.

The mainline highway areas are managed by multiple bioretention basins

GR2 along the side of the highway.

2017, completed

One separate sewer outfall was constructed in Cumberland Street, and
PennDOT is evaluating whether a separate outfall can be constructed in
Berks Street as part of GR4. In Dyott Street, a pipe was constructed and
will tie in below the regulating chamber. A sewer was found in the old
GR3/GR4 | Lehigh Avenue right of way and rehabilitated to separate a portion of the
highway drainage.

2019, GR3 Completed
/2023, GR4 estimated
completion

Stormwater is managed in GR3 using bioretention basins, infiltration
basins, and detention basins. The basins are designed to manage the
water quality volume.

Sector B — Race Street to Girard Point Bridge (Airport Side) Planning Study Underway

2021, estimated

CAP - Bridge spanning 1-95 between Chestnut and Walnut .
construction

CAP - 1-95 NB/SB between Race Street and Girard Point Bridge To be determined

5.2 Incentives for Private Property Owners to Implement Green
Stormwater Infrastructure

PWD offers incentives to private property owners to implement stormwater management practices on
existing properties that reduce stormwater pollution to the City’s sewers and surrounding waterways
and enhance water quality in the region’s watersheds. PWD, in partnership with the Philadelphia
Industrial Development Corporation (PIDC), created the Stormwater Management Incentives Program
(SMIP) in FY12 and Greened Acre Retrofit Program (GARP) in FY15 to reduce the cost for qualified non-
residential PWD customers and contractors to design and install stormwater best management practices
(BMP). Figure 5-2 displays the completed green infrastructure installed through incentivized retrofits. A
summary of completed GAs from incentivized retrofit projects by watershed are listed below in Table 5-
3. A full list of completed incentivized retrofit projects is in Table 2 of Appendix 3.
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Table 5-3: Cumulative Completed Greened Acres by Watershed through Incentivized Retrofits
End of FY19 Cumulative
Tookany-
Watershed Darby-Cobbs Delaware Pennypack Tacony/ Schuylkill Completed
Frankford

Number of
Projects
Incentivized
GAs

Stormwater Pioneers

In 2014, PWD started Stormwater Pioneers, a recognition program for excellence in design and
construction of stormwater management practices on private property. In 2018, PWD honored its fourth
Stormwater Pioneer, Historic Germantown. The Historic Germantown project was a recipient of a SMIP
grant and converted an old asphalt courtyard into a green space that sits atop a stormwater detention
basin. In addition, Historic Germantown built a rain garden in their parking lot to manage the runoff that
formally drained to the street and PWD’s combined sewer. PWD is in the process of selecting the next
Stormwater Pioneer, to be awarded in Fall 2019.

The Stormwater Pioneers program brings elected officials, community members, private landowners
and department officials together to recognize the importance of stormwater management on private
property. In addition to coordinating a press event to celebrate each Stormwater Pioneer, PWD also
creates a short video and written case study about each project to help other developers and business
owners learn from these successful case studies. Visit http://phillywatersheds.org/stormwaterpioneers
for more information.
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Figure 5-2: Completed Regulations and Retrofit GSI projects
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5.3 Post Construction Maintenance of Private Facilities

To ensure ongoing SMP maintenance of private facilities constructed through the stormwater
management regulations, SMIP or GARP, PWD continues to use the following combination of tools:
executing operation & maintenance agreements, conducting post-construction maintenance
inspections, relying on enforcement, and administering stormwater credits.

In FY19, thirty-five projects were brought back into compliance in the combined sewer areas of the City
using the protocols described below. PWD will continue to work with property owners to ensure that
SMPs are inspected and maintained in accordance with regulations and recorded O&M agreements.

An operation & maintenance agreement between the property owner and PWD is executed and
recorded against the property as part of the PWD post construction stormwater management plan
process. These agreements outline the SMP(s) on the private site and stipulate maintenance
requirements. The agreements also include language granting PWD the authority to inspect on-site
SMPs and even perform maintenance on behalf of the property owner if necessary. PWD also maintains
a comprehensive operations and maintenance manual for SMPs geared toward the private development
community, available at: http://www.phila.gov/water/PDF/Retrofit-O.M.Manual.pdf.

Post-construction maintenance inspections of private facilities were conducted through the reporting
period. PWD relies on specialized inspection techniques as well as visual inspections to assess the
performance of private SMPs. The inspections conducted to date have identified the most effective
methods and technologies, including closed-circuit television, ground penetrating radar, surveys of
critical system elevation points, confined space, pole-mounted camera photography, and visual and wet
weather inspections. In FY19, PWD performed 288 post-construction inspections in the combined sewer
areas of the City. PWD will continue to evaluate and refine post-construction inspection protocols.

Turning to enforcement, PWD will issue notification to the property owner if a post construction
stormwater management plan (PCSMP) is found to be insufficiently maintained. This notification
includes a description of any issues identified and a timeline to achieve compliance. The City is
authorized to compel maintenance of SMPs on private property under the Philadelphia Code and PWD
Regulations. Development sites that are subject to PSWMR, as well as properties that have SMPs funded
by SMIP and GARP, are required to maintain the SMP(s) to function as designed. If initial notification is
unsuccessful at bringing action from the property owner, PWD can compel compliance through several
enforcement tools, including notices of violation, fines, court action, and/or a nuisance abatement and
lien by the City. For non-compliant projects, PWD will also suspend any applicable stormwater billing
credits if the required maintenance is not performed.

Stormwater Credits

Non-residential property owners are eligible for stormwater credits, a direct reduction to the monthly
stormwater charge, if they own and maintain stormwater management practices that reduce
stormwater flows and volume to the City's sewer systems and surrounding waterways. Retrofit and
development projects are eligible for credits against their stormwater charge upon completion of
construction, and owners must renew their credits every four years. With the credits renewal
application, owners may provide maintenance logs and/or PWD may perform an inspection to
demonstrate that the SMPs continue to be functional. PWD approved or renewed 89 combined sewer
area (264 citywide) stormwater billing credit applications during the reporting period.
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6.0 Data Collection and Analysis

6.1 Green Stormwater Infrastructure Post-Construction Monitoring

Proposed methodologies for the Green City, Clean Waters monitoring program were outlined in a
revised CMP that was submitted on January 10, 2014 and approved on May 28, 2014 by PADEP. PWD
has updated methods through new standard operating procedures (SOPs) that better reflect current
techniques. The updated SOPs can be found in Appendix 4.

Monitoring and testing green stormwater infrastructure is essential to evaluate its effectiveness in
managing stormwater and reducing CSOs. PWD uses post-construction monitoring and post-
construction testing at the SMP and system levels to ensure functionality, evaluate the performance of
stormwater management practices and to provide information for improvements to design and
maintenance. FY19 monitoring activities are described in detail in Appendix 4 GSI Monitoring Status
Report. FY19 updates on non-green infrastructure components of the CMP can be referenced in Section
F.2 Step 1.b. of the Stormwater Management Program Annual Report.

PWD has completed its 5-year green stormwater infrastructure pilot program and results were reported
in the Year 5 Evaluation and Adaptation Plan. Information on the selected sites, associated variables and
results are available here:

http://phillywatersheds.org/doc/Year5 EAPCombinedAppendices website.pdf.
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7.0 Public Outreach and Participation

PWD continues to enhance tools for engaging a broad range of stakeholders. In FY19, PWD engaged
approximately 82,506 individuals through a variety of public education, outreach and participation
initiatives. The following includes updates on current programs and projects.

7.1 Green Stormwater Infrastructure Notification & Outreach Process for Green

Programs

Public education and outreach for GSI in Philadelphia’s neighborhoods continued to facilitate the
number of GSI projects going into the ground. During FY19, approximately 5,577 community members
participated in 116 community meetings co-hosted with civic partners and events (such as tours, walks
and festivals) to learn about green infrastructure projects, where one-on-one conversations or small
gatherings occurred in neighborhoods across the city. Furthermore, annually 1,355 customers attended
Rain Check workshops and 978 green stormwater infrastructure tools were installed on private
properties through the residential program. Additionally, nineteen organizations participated in Soak It
Up Adoption, where community representatives helped maintain the public green stormwater
infrastructure at 130 sites and removed 72,456 |bs. of residential waste from these locations.

Furthermore, approximately 74,007 individuals participated in the following education and outreach
events that featured Green City, Clean Waters and/or urban waters themed content:
e Environmental education programming offered by PWD educators and Fairmount Water Works
educators
e Environmental education programming offered by Philadelphia Parks and Recreation (PPR)
educators
e Environmental education and outreach programming offered in Philadelphia by the
Tookany/Tacony-Frankford Watershed Partnership and Partnership for Delaware Estuary
e Environmental education and outreach by the Land Health Institute

It should be noted that the number of participants associated with Rain Check and Soak It Up Adoption
are detailed in Section 7.2 of this report.

7.2 Public Education and Outreach Programs

Philadelphia Water Department Master List

The Philadelphia Water Department master list is the previously referenced Green City, Clean Waters
partners master list, which is a distribution list of email addresses that gets updated from collecting
contact information at public events and meetings hosted by PWD. By the conclusion of FY19, there
were 19,527 live entries on the list. This number reflects the number of individuals confirmed through
the email management system as participants with accurate contact information and those specifically
interested in receiving email updates and e-newsletters regarding PWD special initiatives and events.
The master list gained 3,871 new subscribers. A total of 232 individual email bulletins were sent,
resulting in 322,300 opened emails for FY19. Any contacts found to be redundant or nonresponsive are
removed from the master list through use of the GovDelivery software or self-service unsubscribe
features and are not represented in this number.
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Green City, Clean Waters Signage

In FY19, PWD continued to develop the interpretive Green City, Clean Waters permanent signage, which
included new designs, more fabrication and additional installation of the signage. This process also
included site visits, coordination with property owners/partners, and promotion of the signage. To date,
PWD has installed a total of 150 Green City, Clean Waters interpretive signs at 104 sites. For images of
the installed signage, please visit:
https://www.flickr.com/photos/philadelphiawater/sets/72157654299547526.

Art & Design

Art and design are used to further communication and education with stakeholders and customers.
Projects such as yarn bombing (temporary knitted yarn art) of stormwater tree trenches, rain barrel
wrap original designs created by local students, and temporary public street art projects are examples of
opportunities to engage residents through visual learning. In FY19, the installation of the mural “Water
Gives Life” by Eurhi Jones and Dave McShane was completed as a result of the partnership with Mural
Arts, PWD and PHS. The piece celebrates the connection between Philadelphia’s rivers and local
horticulture. Multiple paint days were held with residents across the City to educate about green
infrastructure and water resources in the City. Water Gives Life is located at 1300 Arch Street.

o —
1

-
mh

Water Gives Life 1300 Arch Street,r Philadelphia

Soak It Up Adoption
In FY19, two new organizations were accepted into the Soak It Up Adoption program (Mill Creek Farm &
UC Green), creating a program comprised of 19 total organizations with 103 individuals acting as
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Adoption representatives. Throughout the fiscal year, Adoption partners engaged residents and
completed several community events highlighting their adopted infrastructure. These events included:
guided tours, tabling sessions at local public events, and presentations at civic association meetings. The
Adoption program also unveiled a new website this year (link below).

Information and/or photos from Soak It Up Adoption events are available at the following links:

e New Home Page - http://water.phila.gov/adoption/

e PWD SIUA Blog - http://water.phila.gov/blog/get-grants-soak-it-up

e Upper Roxborough History Walk & Talk - https://www.eventbrite.com/e/history-of-the-upper-
roxborough-reservoir-preserve-tickets-60484436578#

e Philly Rowhome Magazine -
https://issuu.com/philadelphiarowhomemagazine/docs/prh_spring2019v4

Table 7-1 Provides metrics used by PWD to track the Soak It Up Adoption program throughout FY19.
These figures reflect the variety of adopted SMPs and the amount of trash collected.

Table 7-1: Soak It Up Adoption Metrics for FY19

% X X
Number of SMPs G G LGS ) Number of Residents

Engaged in FY19

Soak It Up Adoption Partner List Waste Collected in FY19

Adopted in FY19 (LBS)

Asociacion Puertorriquenos en

Marcha 14 3,735 1,100
Centennial Commons CDC 7 10,272 135
East Falls Development

Corporation 6 804 264
Empowered CDC 1 3,080 105
Frankford CDC 2 11,180 240
Greensgrow-West 17 1,426 120
Greensgrow-Mill Creek Farm

(MOU) 2 2,182 35
Make the World Better 2 2,722 340
New Kensington CDC 9 1,326 350
Newbold CDC 9 6,176 202
Northeast Treatment Center 6 9,779 114
Northern Liberties Neighbors

Assoc. 11 266 90
Philadelphia Parks Alliance 2 4,565 1
Southwest CDC 14 2,172 515
TTF-Friends of Vernon Park 1 1,729 269
TTF-Carl Mackley Apts 4 719 0
UC Green 10 1,789 45
Upper Roxborough Conservancy 2 3,605 180
Urban Tree Connection 11 4,922 0
TOTALS: 130 SMPs 72,449+ lbs 4,105 participants

*All Adoption partners collected trash in 55-gallon bag for the 1°t half of FY19 and then switched to 30-gallon paper
bags for the 2™ half of FY19. The total weights are converted from this base unit (gallons).
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Urban Waters Curriculum

Understanding the Urban Watershed is a cross-disciplinary curriculum, aligned with School District of
Philadelphia core content and Education for Sustainability standards for 6%, 7™ and 8*" grades.
Development and implementation has been a collaborative effort with School District of Philadelphia’s
(District) Offices of Curriculum, Instruction and Assessment, and Environmental Management and
Services. Developed with major support from the William Penn Foundation and the Philadelphia Water
Department.

It has been developed and piloted by School District of Philadelphia teachers and students. As of Fall
2018, the curriculum has been implemented by 54 teachers and more than 2,250 students. In June
2019, a week-long training, supported by the District, expanded the cohort to 9 new public schools, 13
teachers and exponentially more students.

The curriculum is locally based, experiential learning and standards driven.

The curriculum is an exemplar for goals and targets as outlined in the District’s Sustainability Plan,
GreenFutures and easily embedded into core curriculum because the Units are aligned with Academic
(Science, ELA Math and SS) and Education for Sustainability Standards. All standards and performance
indicators are assessed for using performance criteria.

The program provides online access to 6 Units. The units include links to videos and student materials,
as well as engaging field trips and experiences for students that support differentiated learning.

Highlights of the curriculum:

e Provides Vertical articulation grades 6, 7, 8

e Provides opportunities for differentiated learning

e Learner centered/hands on; Place based; Project-Inquiry based

e Authentic, relevant to school community, neighborhood, creek, sub-watershed, public water
system and infrastructure

e Experiences both inside the classroom and outside (from schoolyard, block, park)

e Interdisciplinary

e District teachers become teacher leaders and will train and mentor new teachers implementing
the curriculum.

e Developed in partnership with District’s GreenFutures Plan

e Aligned with the City’s Greenworks Plan, District’s GreenFutures Plan and the Philadelphia
Water Department’s Green City, Clean Waters Program

e Online and accessible to all through website resourcewater.org

e  Continuing support during School Year 2019-20 includes coaching and content growth through
classroom visit check-ins, monthly seminars, workshops and ongoing field experiences

e Active participation in developing an expanding learning community supporting education for
sustainability in schools and communities

e Opportunity for teachers to participate and present at local, regional and national conferences
(e.g. STEM GSK Workshop, National Green Schools Conference and NAAEE Conference)

The Curriculum offers students, teachers, schools and the community active learning experiences about
the value of water, water systems, civic action and responsibility with meaning and context.
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It connects students to the real world and the role they play in their own future and the future of the
planet.

7.3 Green Homes Initiatives

Rain Check Program
In FY19, the number of participants in the Rain Check program was similar to FY18. PWD made
significant improvements in program management, data tracking, and marketing.

More information on the program is available at: http://www.pwdraincheck.org.

Table 7-2: Rain Check Program Metrics

Rain Check Metrics FY19

Workshops Hosted 77
Workshop Attendees* 1,355
Contractor Training Participants 15
Rain Barrel Installations** 738
Downspout Planter Installations** 162
Rain Garden Installations** 6
Permeable Paving Installations** 65
Depaving Projects 7

*Workshop Attendees: This represents the total number of people who attended a Rain Check workshop. These
hour-long educational workshops are mandatory for participation in Rain Check. Some FY19 attendees had their
tools installed in FY19 but others will have their tools installed in FY20.

**|nstallations Completed: PWD installed 738 rain barrels and 240 other stormwater tools by the end of FY19. For
some participants who signed up this year, the installation of their tools is still in progress.

Appendix A: COA Annual Report Page 28

Philadelphia Water Department September 2019



Appendix 1

Completed Public Green Stormwater
Infrastructure Projects






Public Green Infrastructure Reporting Metrics

Table 1: Public Completed Project Tracking Metrics and Reporting Format

Public Completed Project Tracking Metrics

Greened
Construction | Storage Drainage Green
Work Project . & New 8 Acres SMpP .
Completion | Volume Area Program | Construction | Partner(s) | Watershed
Number ID Trees (acre- Type(s) o
Date (cf) (acres) inch) Cost

Over the past year, PWD’s new capital projects tracking system’s (CIPIT) interaction with its GSI tracking system
(GreenlT) has slightly changed. To accommodate this change, we have replaced Project Names with a Work Number
and a Project ID. The Project ID is unique to individual projects and these projects can be bundled under one Work
Number for bidding purposes. Moving forward, Work Numbers will have a 1:1 relationship with projects.

Table 2: Public Reporting Metric Definitions
Metric Definition

Work Number is a unique assigned identifier from the CIPIT program. A CIPIT work number is attached

Work Number ) ) S
to construction proposals, bids, work orders, contracts and invoices.
Project ID This is a unique number, which is assigned automatically by the system when the project is created.
Stat Current project status. Statuses include: In Design, In Projects Control (Under Contract Management), In
atus
Construction, and Construction Complete.
Storage The volume of runoff managed by the system. For all systems, the entire depth of the system is counted,
Vol except for detention/slow-release systems that are completely lined with an impermeable liner. For
olume
those systems, only the depth above the orifice is counted.
Total number of new trees planted in association with a system. This number also includes non-SMP
New Trees trees, which are trees planted as part of a project but are not part of a stormwater management

system.

Drainage Area | Area, in square footage, of impervious and/or pervious surface(s) flowing into a system(s) and SMP(s).

Greened Acres is a metric that accounts for the conversion of a highly impervious urban landscape
through the implementation of projects that reduce storm water runoff. A Greened Acre is described as
Greened Acres | an acre of impervious cover connected (tributary) to a combined sewer that subsequently is

(GAs) reconfigured to utilize green stormwater infrastructure to manage at least one inch of stormwater
runoff. If storage is provided, systems can credit up to two inches of the storm water runoff from that
acre. The best available Greened Acre value is pulled from the database for regulatory reporting.

Stormwater L .
M t A Stormwater Management Practice is a technique that controls the rate and volume of stormwater
anagemen
p t.g (SMP) runoff and/or improves runoff water quality. Multiple SMP types can be grouped together in a larger GSI
ractice
T system. The SMP types were originally defined in Table 2-1 of the IAMP.
ype

Current public programs which a greened acre can be assigned to include:

Program e Alleys/Driveways
e  Campuses
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Metric Definition

e  Facilities
e Industry and Business
e Open Space

e  Parking
e Schools
e  Streets

e Vacant Land

Construction . . . . o . .
Projects with a status of Construction Complete will have a finalized cost of construction provided.

Cost

Partner(s) External entities involved in a project.
The City of Philadelphia watershed where the project is located. Four of the City's seven watersheds fall
at least partially within the combined sewer area. These watersheds are:

Watershed e Cobbs Creek Watershed

e Delaware Direct Watershed
e Tookany/Tacony-Frankford Creek Watershed
e  Schuylkill River Watersheds

Table 3: Public SMP Definitions

Public SMP Type Definitions

Field/Metric Definition/Purpose

A stormwater basin is a basin or depression that is vegetated with mowed grass. It is designed to

Basin* . . .
detain and release stormwater runoff and/or infiltrate where feasible.
A blue roof is a storage system designed into a roof surface such that the roof retains
Blue Roof .
stormwater. Blue roofs are designed to reduce the rate of stormwater runoff.
Bump-out* A stormwater bump-out is a vegetated curb extension that intercepts gutter flow. It is designed

to detain and release stormwater runoff and/or infiltrate where feasible.

A cistern/rain barrel is a tank or storage receptacle that captures and stores runoff and can
Cistern/Rain Barrel thereby reduce runoff volume. The stored water may be used to serve a variety of non-potable
water needs (e.g., irrigation).

Depaving projects remove existing impervious pavement and restore the surface with grass,
other types of vegetation, or loose materials (stone, mulch, etc.) such that the area can

Depavin . . . . G .
P & thereafter be considered pervious area. Depaving projects remove contributing impervious area
from the sewer system.
A stormwater drainage well is manhole structure designed to manage stormwater runoff by
. receiving stormwater from upstream collection and pretreatment systems and then dischargin
Drainage Well g P P Y ging

the stormwater into the surrounding soils through perforations in the manhole. It is designed to
infiltrate stormwater.

A green gutter is a narrow and shallow landscaped strip along a street’s curb line. It is designed
to manage stormwater runoff by placing the top of the planting media in the green gutter lower
than the street’s gutter elevation allowing stormwater runoff from both the street and sidewalk
to flow directly into the green gutter. It is designed to slowly infiltrate stormwater.

Green Gutter

Green Roof A green roof is a vegetated surface installed over a roof surface.
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Public SMP Type Definitions

Infiltration/Storage An infiltration/storage trench is a subsurface structure designed to detain and release
Trench stormwater runoff and/or infiltrate where feasible.
Non-SMP Tree A non-SMP tree is a planted tree that does not have stormwater directed to it.

Pervious paving is a hard permeable surface commonly composed of concrete, asphalt or

Pervious Pavin . . . - .
& pavers. It is designed to detain and release stormwater runoff and/or infiltrate where feasible.

A stormwater planter is a structure filled with soil media and planted with vegetation or trees. It
Planter* is designed to detain and release stormwater runoff and/or infiltrate where feasible. Planters
often contain curb edging or fencing as barrier protection around the planter.

A rain garden is a shallow vegetated area designed to detain and release stormwater runoff
and/or infiltrate where feasible. Rain gardens may also be referred to as bio-infiltration basins
and bio-retention basins. They are typically integrated into landscape features (e.g. median
strips) and are non-mowed areas.

A stormwater tree is planted in a specialized tree pit that has stormwater runoff directed to its
pit. It is designed to manage stormwater by placing the top of the planting media in a tree pit
Stormwater Tree lower than the street’s gutter elevation and connecting the tree pit to an inlet which directs
runoff from the street into the tree pit. It is designed to detain and release stormwater runoff
and/or infiltrate where feasible.

Rain Garden

A swale is a channel designed to convey stormwater. It can be designed to attenuate and/or

Swale . .
infiltrate where feasible.

A stormwater tree trench is a subsurface infiltration/storage trench that is planted with trees.
Tree Trench* They are typically linear features that are constructed between the curb and the sidewalk. It is
designed to detain and release stormwater runoff and/or infiltrate where feasible.

A stormwater wetland is a vegetated basin designed principally for pollutant removal. It typically
Wetland* holds runoff for periods longer than 72 hours and may include a permanent pool. Wetlands can
also detain and release stormwater runoff.

*The word ‘stormwater’ was previously included in these types but was removed because it was redundant.
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Greened

Work Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
Pennsylvania Department of
50016 | 196 5/1/2006 360 4 0.32 0.10 Rain Garden, Streets $57,850 Environmental Protection, Schuylkill
’ ’ Swale ! Philadelphia Water Department, y
Pennsylvania Horticulture Society
. Pennsylvania Department of
Pervious . .
Pavement Environmental Protection,
50013 208 7/1/2006 830 4 0.40 0.23 Stormwate’r Streets $66,050 Pennsylvania Horticulture Schuylkill
Society, Philadelphia Department
Tree Trench .
of Recreation
Pennsylvania Department of
50014 | 181 4/1/2007 1260 7 0.44 0.35 Rain Garden Vacant $16,000 Environmental Protection, schuylkill
Land Pennsylvania Horticulture
Society, University City Green
Pennsylvania Department of
Open Environmental Protection,
50012 186 10/1/2007 4563 0 1.20 1.26 Rain Garden P $175,000 Pennsylvania Horticulture TTF
Space . . .
Society, Philadelphia Department
of Parks & Recreation
Pennsylvania Department of
Environmental Protection,
) . Pennsylvania Department of
Infiltrat 0} Cost Not . .
50015 | 185 11/1/2007 3080 0 0.75 0.85 niitration pen ost o Conservation & Natural Schuylkill
Storage Trench Space Available . .
Resources, Philadelphia
Department of Parks &
Recreation
. Cost Not
50131 1131 6/1/2008 347 3 0.08 0.10 Rain Garden Streets Available Delaware

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0O054712
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Greened

Work Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
Pervious
Pavement, . .
Stormwater Pennsylvania Horticulture
40659 207 7/1/2008 1836 8 0.31 0.51 Planter Streets $50,000 Society, Philadelphia Department TTF
! of Recreation
Stormwater
Tree Trench
Northern Liberties Neighborhood
Association, Pennsylvania
Open Department of Environmental
50011 194 6/1/2009 849 24 0.18 0.23 Rain Garden P $22,236 Protection, Pennsylvania Delaware
Space . . . .
Horticulture Society, Philadelphia
Department of Parks &
Recreation
Infiltration
St T h
40330 | 289* | 1/27/2010 1601 17 0.63 0.44 orage Irench, | oireets $209,000 Delaware
Stormwater
Tree
Stcl::lzr?l'trf:ch Department of Public Property,
50006 187 5/26/2010 922 0 0.18 0.25 & ! Streets $65,506 Department of Recreation, Delaware
Stormwater .
Friends of Columbus Square
Planter
New Kensington Community
Stormwater Open Development Corporation,
50024 170 10/10/2010 3033 6 0.40 0.81 P $50,000 Pennsylvania Horticulture Delaware
Tree Trench Space . . .
Society, Philadelphia Department
of Parks & Recreation
Stormwater Partner- Environmental Protection
Bump-out, Rain project, no Agency, Philadelphia Department
50033 46 11/1/2010 6091 17 0.96 1.65 Garden, Swale, Streets capital of Commerce, Philadelphia Schuylkill
Stormwater investment Industrial Development
Tree Trench by PWD Corporation

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PA0O054712
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Greened

Work Project Construction Storage W Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID e (acre- o
Date (cf) (acres) . Cost
inches)
1* 11/10/2010 3556 6 1.02 0.98 Stormwater Streets Pennsylvania Horticulture Society Delaware

Tree Trench

Stormwater New Kensington Community

50005 9* 11/10/2010 1273 5 0.21 0.34 Streets $402,396 Development Corporation, Delaware
Tree Trench . . .

Pennsylvania Horticulture Society

18* | 11/10/2010 609 8 0.34 0.17 i:::t‘r‘:fnt:; Streets Schuylkill
Infiltration
Storage Trench,
Stormwater
Tree
Infiltration
Storage Trench,
50009 | 20* 5/14/2011 4423 13 1.20 0.37 Stormwater Streets Cost Not TTF

Planter, Available
Stormwater

Tree Trench

Infiltrati
50035 45 6/1/2011 3561 0 0.68 0.98 nfiltration Streets $215,600 Fairmount Park Commission Schuylkill
Storage Trench

40577 441* 4/8/2011 6520 26 4.38 1.80 Streets $924,000 TTF

40224 | 240 7/18/2011 657 0 0.11 0.18 Pervious Streets $48,282 Delaware
Pavement

Department of Recreation, New

Rain Garden, . .
Kensington Community

50002 8 11/4/2011 3386 3 1.13 0.93 Stormwater Streets $173,493 . Delaware
Tree Trench Development Corporation,
Pennsylvania Horticulture Society
Stormwater . . .
180 11/5/2011 646 4 0.11 0.18 Tree Trench Streets Partner- Pennsylvania Horticulture Society Delaware
Stormwater project, no
50032 324 11/5/2011 768 4 0.16 0.21 Tree Trench Streets capital Pennsylvania Horticulture Society Delaware
investment
325 11/5/2011 1088 4 0.22 0.30 Stormwater Streets by PWD Pennsylvania Horticulture Society | Delaware

Tree Trench

NPDES Permit Nos. PA0026689, PA0026662, PA0026671, PAO054712
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Greened

Work Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
326 11/5/2011 1047 6 0.41 0.29 Stormwater Streets Pennsylvania Horticulture Society Delaware
Tree Trench
327 11/5/2011 1029 4 0.21 0.28 Stormwater Streets Pennsylvania Horticulture Society Delaware
Tree Trench
St t . . .
342 11/5/2011 1292 4 0.29 0.36 ormwater Streets Pennsylvania Horticulture Society Delaware
Tree Trench
City Play, Digsau, Northern
Infiltration Open Liberties Neighborhood
50022 13 12/16/2011 402 13 0.16 0.11 P $99,412 Association, Philadelphia Delaware
Storage Trench Space
Department of Parks &
Recreation
All done in
. . house by .
50063 310 5/2/2012 10798 20 1.97 2.86 Rain Garden Parking PWD: No bid Department of Public Property Delaware
costs.
Infiltration Tookany/Tacony—Frankford
Storage Trench Open Watershed Partnership,
50046 243* 9/27/2012 3539 7 1.06 0.98 . g ! P $540,071 Philadelphia Department of Parks TTF
Rain Garden, Space . -
& Recreation, Frankford Civic
Swale L
Association
Infiltration
Storage Trench, Open Philadelphia Capital Program
50023 192 10/2/2012 2689 12 0.33 0.52 Pervious P $190,959 Office, Philadelphia Department Delaware
. Space .
Pavement, Rain of Parks & Recreation
Garden
59 11/23/2012 3251 5 0.52 0.90 Stormwater Streets Pennsylvania En\{lronmental Cobbs-
Tree Trench Council Darby
>0027 St t »951,600 P Ivania Envi tal Cobb
212*% | 11/23/2012 5179 15 0.79 1.43 ormwater Streets ennsylvania tnvironmenta OPDs”
Tree Trench Council Darby
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Greened

Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
Stormwater Department of Recreation, Cobbs-
213* 11/23/2012 5456 19 0.99 1.50 Streets Pennsylvania Environmental
Tree Trench . Darby
Council
Stormwater Cobbs-
%
214 11/23/2012 2804 11 0.45 0.77 Tree Trench Streets Darby
215% 11/23/2012 6421 16 1.04 177 Stormwater Streets Pennsylvania Env_lronmental Cobbs-
Tree Trench Council Darby
279% 12/4/2012 2996 0 056 0.83 Stormv.vater Open Philadelphia Departr.nent of Parks TTE
Basin Space & Recreation
>0043 0] »474,000 Philadelphia D t t of Park
281% | 12/4/2012 4567 0 0.89 1.26 Rain Garden pen radeiphia bepartment of Farks TTF
Space & Recreation
Infiltration
210* 12/13/2012 8296 2 1.49 299 Storage Trench, Streets Pennsylvania Env_lronmental Cobbs-
Stormwater Council Darby
Tree Trench
Stormwater
Bump-out,
211* | 12/13/2012 9382 27 1.47 2.36 Stormwater Streets Pennsylvania Environmental Schuylkill
Planter, Council
Stormwater
50026 Tree Trench $1,658,770
216 12/13/2012 4551 14 1.02 1.25 Stormwater Streets Pennsylvania En\{lronmental Cobbs-
Tree Trench Council Darby
Stormwater
S?:z:rr:f\;\loa:; Pennsylvania Environmental Cobbs-
231* 12/13/2012 10310 39 1.82 2.84 Streets 4 . Darby,
Planter, Council schuvlkill
Stormwater y
Tree Trench
Infiltrati
40599 | 233 | 12/20/2012 1263 1 0.34 0.35 niiitration Streets $26,835 Delaware
Storage Trench
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Drainage LG L Green

Construction Storage
& Acre

Work Project New

Number ID

Complete Volume Area SMP Types Program Construction Partner(s) Watershed

Trees (acre-

Date (cf) (acres) - Cost**

175% | 12/24/2012 5051 20 0.74 1.39 Stormwater Streets Delaware
Tree Trench

176% | 12/24/2012 2401 14 0.47 0.66 Stormwater Streets Delaware
Tree Trench

50028 | q77% | 12/24/2012 | 7189.8 10 0.97 1.63 Stormwater Streets $611,200

Delaware
Tree Trench

178* 12/24/2012 4252 6 0.48 0.96 Stormwater Streets Fairmount Park Commission,

. . . Delaware
Tree Trench Pennsylvania Horticulture Society

40796 | 1086 | 12/27/2012 1006 35 0.28 StorTT:;ater Streets $149,827 Delaware

Infiltration
Storage Trench, Cobbs-
50031 123 1/15/2013 4911 7 1.06 1.35 Rain Garden, Streets $368,321 Darby,
Stormwater Schuylkill
Tree Trench

Infiltration

Storage Trench _
’ City Play, Mural Arts Program,
Stormwater ty Play, Mural Arts Progra

12%* 2/8/2013 2593 11 0.77 0.71 Planter Streets Northern Liberties Neighborhood Delaware

Stormwa';er Association

50003 Tree Trench $454,930

Stormwater

Bump-out, Northern Liberties Neighborhood
Streets -

Stormwater Association

Tree Trench

40662 | 218 3/5/2013 10468 0 1.30 1.02 Stormwater Streets CostNot | b\ 1o delphia Streets Department | Schuylkil
Bump-out Available

91* 2/8/2013 1463 7 0.36 0.40 Delaware
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Greened

Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
Infiltration
Storage Trench,
2% 4/23/2013 1817 7 0.54 0.50 Rain Garden, Streets Pennsylvania Horticulture Society Delaware
Stormwater
Tree Trench
157* 4/23/2013 3077 19 0.73 0.85 Stormwater Streets Department of Recreation Delaware
50020 Tree Trench $679,023
245%* 4/23/2013 974 7 0.21 0.27 Stormwater Streets Pennsylvania Horticulture Society Delaware
Tree Trench
296* 4/23/2013 1034 4 0.19 0.29 Stormwater Streets Pennsylvania Horticulture Society Delaware
Tree Trench
312* 4/23/2013 2313 7 0.55 0.64 Stormwater Streets Department of Recreation Delaware
Tree Trench
147%* 5/10/2013 709 32 0.27 0.20 Infiltration Streets Department of Recreation TTF
Storage Trench
50029 St " $1,151,670
179* | 5/10/2013 31170 80 5.27 8.58 ormwater Streets TTF
Tree Trench
Stormwater
* . .
247 5/16/2013 3566 7 0.52 0.98 Tree Trench Streets Department of Public Property Schuylkill
St t .
258* | 5/16/2013 3728 23 0.68 1.03 ormwater Streets Schuylkill
Tree Trench
259*% | 5/16/2013 8933 18 127 2.46 Stormwater Streets Schuylkill
Tree Trench
50038 St ; $1,335,859
260* | 5/16/2013 4471 20 0.74 1.23 ormwater Streets Schuylkill
Tree Trench
261* | 5/16/2013 1604 6 0.21 0.43 Stormwater Streets Schuylkill
Tree Trench
St t
262* | 5/16/2013 2029 4 0.38 0.56 ormwater Streets Delaware
Tree Trench
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Greened

Work Project Construction Storage Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID (acre-
Date (cf) (acres) . Cost**
inches)
Infiltration
Storage Trench, . .
50047 | 366 | 5/29/2013 6510 5 1.20 1.79 Stormwater Streets $357,687 | ' niladelphia Department of Parks | ¢\ iy
. & Recreation, Philadelphia Zoo
Planter, Rain
Garden
. Cost Not
50080 588 6/13/2013 2265 25 0.88 0.47 Rain Garden Streets Available DRWC Delaware
Infiltration Cost Not Southeastern Transportation .
50082 597 7/31/2013 481 0 0.09 0.13 Storage Trench Streets Available Authority Schuylkill
250% 9/9/2013 6497 29 1.10 1.79 Stormwater Streets Schuylkill
Tree Trench
251% 9/9/2013 3614 13 0.56 1.00 Stormwater Streets Schuylkill
Tree Trench
252% 9/9/2013 2933 15 0.61 0.81 Stormwater Streets Schuylkill
Tree Trench
Stormwater
% .
253 9/9/2013 7095 39 1.31 1.93 Tree Trench Streets Schuylkill
50037 st X $1,547,000
" ormwater .
254 9/9/2013 3297 4 0.55 0.91 Tree Trench Streets Schuylkill
Stormwater Cobbs-
*
255 9/9/2013 5776 9 0.97 1.59 Tree Trench Streets Darby
Stormwater
* .
256 9/9/2013 3189 3 0.61 0.88 Tree Trench Streets Schuylkill
Stormwater
* .
257 9/9/2013 2921 12 0.58 0.80 Tree Trench Streets Schuylkill
Infiltration Department of Recreation
50001 14* 9/17/2013 1977 0 0.45 0.54 Storage Trench, Streets $873,261 P L e Delaware
Rain Garden Passyunk Square Civic Association
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Greened

Work Project Construction Storage New Drainage Acre Green
Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre-
Date (cf) (acres) . Cost**
inches)
15* 9/17/2013 1536 4 0.28 0.42 Stormwater Streets Passyunk Square Civic Association Delaware
Tree Trench
Department of Recreation,
16* 9/17/2013 1112 5 0.22 0.31 Stormwater Streets Passyunk Square Civic Delaware
Tree Trench Association, South Philadelphia
Older Adult Center
Stormwater
162* | 9/17/2013 5197 13 0.96 1.42 Bump-out, Streets Department of Recreation Delaware,
Stormwater Schuylkill
Tree Trench
Infiltration Department of Recreation,
313* | 9/17/2013 1452 0 0.27 040 | StorageTrench, | o ot Passyunk Square Civic Delaware
Stormwater Association, South Philadelphia
Planter Older Adult Center
Stormwater . .
Bump-out New Kensington CommL.mlty
10* 9/20/2013 3921 4 0.80 1.08 Stormwate’r Streets Development Corporation, Delaware
Tree Trench Pennsylvania Horticulture Society
50034 Infiltration $580,829
Storage Trench, New Kensington Community
88* 9/20/2013 3866 1 0.71 1.07 Rain Garden, Streets Development Corporation, Delaware
Stormwater Pennsylvania Horticulture Society
Tree Trench
Infiltration
Storage Trench, Philadelphia Department of Parks
271* 9/30/2013 7709 3 1.19 1.96 Rain Garden, Streets & Recreation, Tacony Civic Delaware
Stormwater Association
50042 Tree Trench $1,786,000
Infiltration
Storage Trench, . — Delaware,
272% 9/30/2013 12714 13 2.03 3.45 Streets Tacony Civic Association
Stormwater TTF
Tree Trench
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Greened

Work Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
273* | 9/30/2013 5752 35 0.82 1.56 Stormwater Streets Tacony Civic Association Delaware
Tree Trench
Infiltration
Stg{gf;;;ir;ih’ Roosevelt Playground Park
274* 9/30/2013 8439 6 1.27 2.22 Planter Streets Advisory Council, Tacony Civic Delaware
! Association
Stormwater
Tree Trench
St t .. -
275%* 9/30/2013 1968 2 0.27 0.54 ormwater Streets Tacony Civic Association Delaware
Tree Trench
50010 | 19* | 10/14/2013 | 16144 36 2.50 4.17 Stormwater Streets $975,008 Department of Recreation Schuylkill
Tree Trench
223* | 10/22/2013 3374 18 0.52 0.93 Stormwater Streets Lower Moyamensing Civic Delaware
Tree Trench Association
224* | 10/22/2013 6569 12 1.10 1.81 Stormwater Streets Delaware
Tree Trench
50025 $1,128,504
226% | 10/22/2013 2905 20 0.54 0.80 Stormwater Streets Schuylkill
Tree Trench
227* | 10/22/2013 4723 19 0.97 1.30 Stormwater Streets schuylkill
Tree Trench
40368 | 234 | 10/24/2013 7215 35 1.44 1.99 Stormwater Streets $184,925 Delaware
Tree Trench
Fairmount Park Commission,
50007 | 21* | 10/31/2013 2066 12 0.60 0.57 Swale Open $278,349 Pennsylvania Horticulture Cobbs-
' ' Space ! Society, Philadelphia Department Darby
of Parks & Recreation
ille C i
50041 | 167* | 1/13/2014 9885 33 1.74 2.72 Stormwater Streets $1,232,000 snyderville Community Schuylkill
Tree Trench Development Corporation
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Greened

Work Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
Stormwater
Planter Snyderville Community Cobbs-
* ’
264 1/13/2014 4488 13 0.81 1.24 Stormwater Streets Development Corporation Darby
Tree Trench
Infiltration
265 1/13/2014 8480 12 1.45 232 Storage Trench, Streets Snyderville Communlt.y Cobbs-
Stormwater Development Corporation Darby
Tree Trench
Infiltration Snyderville Communit Cobbs-
266* 1/13/2014 3312 6 0.77 1.55 Storage Trench, Streets y .y
. Development Corporation Darby
Rain Garden
Stormwater
50 4/25/2014 3353 0 0.64 0.92 Bu_mp-o.ut, Streets Philadelphia Departrpent of Parks Delawar.e,
Infiltration & Recreation Schuylkill
Storage Trench
Stormwater Philadelphia Department of Parks
*
50036 228 4/25/2014 1189 2 0.21 0.33 Tree Trench Streets $630,605 & Recreation Delaware
277* | 4/25/2014 4880 11 0.84 1.34 Stormwater Streets Delaware
Tree Trench
278* | 4/25/2014 4885 5 0.88 1.35 Stormwater Streets TTF
Tree Trench
Philadelphia School District,
50075 | 479 | 6/13/2014 8738 0 1.50 2.41 Rain Garden Schools $207,000 | "Miladelphia DepartmentofParks | |
& Recreation, Trust for Public
Land
Philadelphia Streets Department,
A Revitalizati
50057 | 417 7/8/2014 2326 0 0.28 0.57 Rain Garden Streets $34,123 Ogontz Avenue Revitalization TTF
Corporation, Mayors Office of
Transportation & Utilities
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Greened

Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
ID Trees (acre- o
Date (cf) (acres) . Cost
inches)
Infiltration
* Storage Trench,
268 8/1/2014 4225 9 0.89 1.16 Streets Delaware
Stormwater
Tree Trench
Stormwater
*
50039 269 8/1/2014 7687 21 1.11 2.02 Tree Trench Streets $883,110 Delaware
270* | 8/1/2014 6641 11 0.61 1.22 Stormwater Streets Delaware
Tree Trench
283* 8/1/2014 1985 1 0.34 0.55 Stormwater Streets Philadelphia Housing Authority | Delaware
Tree Trench
Stormwater
Bump-out, Department of Recreation,
Infiltration Friends of Dickinson Park
17* 11/25/2014 .64 1.01 ! Del
/25/20 3650 > 0.6 0 Storage Trench, Streets Southeastern Transportation claware
Stormwater Authority
Tree Trench
0019 | 79* | 11/25/2014 | 619.48 1 0.10 0.17 Infiltration Streets $963,139 Lower Moyamensing Civic Delaware
> ’ ' ’ Storage Trench ¢ Association
Infiltration
81* | 11/25/2014 | 2980 2 0.56 0.2 | StorageTrench, | o i Lower Moyamensing Civic Delaware
Stormwater Association
Tree Trench
Stormwater Tookany/Tacony-Frankford
*
154 11/25/2014 9882 15 1.67 2.71 Tree Trench Streets Watershed Partnership TTF
Infiltration
T h Philadelphia D f Park
280 | 1/21/2015 37176 69 5.21 10.24 | StorageTrench, | Open lladelphia Department of Parks TTF
0044 Rain Garden, Space $2,248,000 & Recreation
> Swale et
282 | 1/21/2015 41165 7 4.77 9.53 Rain Garden Open Philadelphia Department of Parks TTF
Space & Recreation
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Greened

Project Construction Storage Drainage Acre Green
"j) Complete Volume Area e SMP Types Program Construction Partner(s) Watershed
Date (cf) (acres) . Cost**
inches)
Stormwater Cobbs-
392 2/3/2015 9534 8 1.69 2.63 Streets Darby,
Tree Trench .
Schuylkill
Infiltration
Storage Trench, . .
393 2/3/2015 17099 9 3.08 4.70 Rain Garden, Streets Philadelphia Department of Parks | ¢ iy
& Recreation
Stormwater
Tree Trench
Infiltration
50051 | 394 2/3/2015 5490 6 0.94 151 | StorageTrench, | o i 52,526,302 Schuylkill
Stormwater
Tree Trench
396 2/3/2015 8973 17 1.63 2.47 Stormwater Streets schuylkil
Tree Trench
Stormwater .
397 2/3/2015 5678 8 1.13 1.56 Tree Trench Streets Schuylkill
Stormwater Cobbs-
398 2/3/2015 16467 18 2.59 4.27 Streets Darby,
Tree Trench .
Schuylkill
Infiltration Open Department of Public Property,
50065 367 5/14/2015 3770 8 0.85 1.04 Storage Trench, S F;ce $227,394 Philadelphia Department of Parks Delaware
Rain Garden P & Recreation
Pervious
40771 | 301 | 8/26/2015 4630 10 0.70 1.27 Pavement, Streets $133,192 Delaware
Stormwater
Tree Trench
Infiltration Open Philadelphia Department of Parks
50085 574 10/8/2015 1609 5 0.33 0.44 Storage Trench, P $152,300 & Recreation, Councilman Schuylkill
. Space
Rain Garden Johnson, Urban Roots
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Greened

Work Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre-
Date (cf) (acres) . Cost**
inches)
Stcl::lzr?'trf:ch Open Department of Public Property,
50070 | 524 | 11/13/2015 1653 0 0.25 0.42 ge ' P $177,128 | Philadelphia Department of Parks | Delaware
Pervious Space .
& Recreation
Pavement
Stormwater Cobbs-
50062 470 12/14/2015 6732 15 1.41 1.85 Streets $438,171 Philadelphia Streets Department Darby,
Tree Trench .
Schuylkill
50069 | 511 2/5/2016 272 10 0.08 Stormwater Streets CostNot | b\ 1o delphia Streets Department | Delaware
Tree Available
40669 | 331 2/8/2016 1274 0 0.24 0.35 Pervious Streets $228,735 Delaware
Pavement
Infiltration . .
50061 471 2/8/2016 2650 0 0.47 0.73 Streets $174,320 Philadelphia Streets Department Delaware
Storage Trench
20422 | 517 5/6/2016 2410 5 0.50 0.66 Stormwater Streets $157,075 Schuylkill
Tree Trench
40900 | 1058 | 5/31/2016 2473 0 0.50 0.68 Infiltration Streets $160,831 TTF
Storage Trench
Infiltration . .
50091 | 589 7/6/2016 3033 15 0.62 0.84 | StorageTrench, |  OPe" $231,585 | 'Miladelphia Departmentof Parks | ¢ 0
. Space & Recreation
Rain Garden
Stormwater
Planter,
40607 235 7/15/2016 2511 16 1.09 0.62 Streets $226,849 Delaware
Stormwater
Tree Trench
Infiltration Delaware,
20461 1066 8/22/2016 7757 0 1.54 2.14 Storage Trench Streets $542,435 TTF
Southeastern Transportation
50059 | 410 9/1/2016 12731 0 1.80 3.51 Rain Garden Open $772,155 Authority, Philadelphia Delaware
Space Department of Parks &
Recreation
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Greened

Work Project Construction Storage New Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID Trees (acre-
Date (cf) (acres) . Cost**
inches)
40903 | 656 9/7/2016 541 0 0.15 0.15 Infiltration Streets $71,290 schuylkill
Storage Trench
Rain Garden,
Swale, Vacant .
322 9/16/2016 5574 10 1.15 1.54 Stormwater Land Schuylkill
Tree Trench
Infiltration . .
20077\ 530 | o/16/2016 1417 0 0.26 039 | StorageTrench, |  OPe" 2692423 | Philadelphia Department of Parks | ¢\ iy
. Space & Recreation
Rain Garden
Infiltration Vacant Department of Public Property,
558 9/16/2016 3638 4 0.66 1.00 Storage Trench, Land Philadelphia Department of Parks Schuylkill
Rain Garden & Recreation
Infiltration
303 10/7/2016 3531 0 0.73 097 | StorageTrench, | V3cnt Tookany/Tacony-Frankford TTF
. Land Watershed Partnership
Rain Garden
642 | 10/7/2016 7685 13 1.41 2.12 Rain Garden, Open Philadelphia Department of Parks TTF
Space & Recreation
Stormwater
Tree Trench
Swale,
50067 276 10/31/2016 8510 27 1.63 2.34 Stormwater Streets $937,258 Delaware
Tree Trench
Infiltration Community Ventures,
Storage Trench, Open Department of Public Property,
50068 244 11/8/2016 6056 17 0.69 1.37 Rain Garden, Space $730,041 Philadelphia Department of Parks Delaware
Swale & Recreation
Depaving,
50083 | 151 | 12/9/2016 1181 9 031 0.43 Infiltration Open ¢118,707 | Philadelphia Departmentof Parks |\ oo
Storage Trench, Space & Recreation
Rain Garden
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Greened

Work Project Construction Storage W Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID (acre-
Date (cf) (acres) . Cost**
inches)
Infiltration Open Philadelphia Department of Parks
50113 600 12/16/2016 2006 5 0.27 0.53 Storage Trench, P $72,439 P P . Schuylkill
. Space & Recreation
Rain Garden
Infiltration . .
50150 | 1015 | 2/10/2017 4224 1 0.72 116 | StorageTrench, | OPe" $259,585 | "Miladelphia DepartmentofParks |\
. Space & Recreation
Rain Garden
) . Department of Public Property,
50045 | 292 3/16/2017 13098 0 1.94 3.48 Infiltration Streets CostNot | o\ delphia Department of Parks | Schuylkil
Storage Trench Available .
& Recreation
20400 | 306 | 3/24/2017 5445 9 0.95 1.50 Stormwater Streets $438,850 Delaware
Tree Trench
Infiltration
40891 | 1062 | 5/25/2017 16511 13 2.94 as0 | StorageTrench, | ot $651,725 schuylkill
Stormwater
Tree Trench
Stormwater Delaware,
40828 657 6/7/2017 1217 2 0.34 0.34 Tree Trench Streets $112,670 Schuylkil
. . Philadelphia School District,
Infiltration Open Philadelphia Department of Parks
50071 | 475 | 6/23/2017 5697 16 117 157 | Storage Trench, P $352,915 phia bep : Delaware
. Space & Recreation, Trust for Public
Rain Garden
Land
Infiltration
291 9/27/2017 5961 3 0.95 1.64 Storage Trench, Streets Community Design Collaborative Delaware
Stormwater
TreeT h
50049 =€ TENe $1,191,880
Infiltration
Storage Trench,
388 9/27/2017 5964 5 1.17 1.72 Streets Delaware
Stormwater
Tree Trench
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Greened

Work Project Construction Storage Drainage Acre Green
) Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Number ID (acre-
Date (cf) (acres) . Cost**
inches)
Infiltration
Storage Trench,
389 9/27/2017 3483 3 0.75 0.96 Streets Delaware
Stormwater
Tree Trench
40918 | 1149 | 9/28/2017 1954 0 0.50 0.54 Infiltration Streets $131,760 TTF
Storage Trench
375 | 10/26/2017 6067 10 0.92 1.62 Stormwater Streets TTF
Tree Trench
Infiltration
Storage Trench,
377 10/26/2017 1898 0 0.49 0.52 . Streets TTF
Rain Garden,
50048 Swale $1,101,200
378 | 10/26/2017 | 3260 9 0.62 0.90 Stormwater Streets TTF
Tree Trench
379 | 10/26/2017 5370 11 1.00 1.48 Stormwater Streets TTF
Tree Trench
Infiltration
20443 | 411 | 12/8/2017 53074 2 7.31 1461 | StorageTrench, | Open $2,658,620 | Pniladelphia Department of Parks TTF
Rain Garden, Space & Recreation
Swale
20456 | 994 | 12/14/2017 6350 0 1.30 1.75 Infiltration Streets $541,420 TTF
Storage Trench
Infiltration
50143 1195 1/19/2018 25668 0 2.59 5.17 Storage Trench, Streets $1,163,250 Fairmount Park Conservancy Schuylkill
Rain Garden
40817 | 1293 | 1/29/2018 4096 0 0.96 1.13 Infiltration Streets $272,190 Delaware
Storage Trench
Infiltration . .
50112 | 1055 2/9/2018 16811 50 2.48 3.75 | Storage Trench, | Streets $500,000 | "Miladelphia DepartmentofParks | ¢
Rain Garden & Recreation
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. . Greened
. Construction Storage Drainage Green
Project Acre

ID

Complete Volume Area SMP Types Program Construction Partner(s) Watershed

(acre-

. Cost**
inches)

Date (cf) (acres)

Infiltration
50098 1007 2/15/2018 7040 25 1.58 1.94 Storage Trench,
Rain Garden
Stormwater

Bump-out, Southeastern Transportation
) . Streets .
Infiltration Authority
Storage Trench
Stormwater
50052 Bump-out, $2,300,055
380 3/12/2018 29798 0 4.67 7.96 Infiltration Streets TTF
Storage Trench,
Swale
Infiltration

383 3/12/2018 6574 0 1.21 1.81 Storage Trench Streets TTF

Open $500,000 Philadelphia Department of Parks

. Delaware
Space & Recreation

335 3/12/2018 6081 2 1.03 1.68 TTF

314 3/28/2018 6144 16 1.48 1.69 Stormwater Streets TTF
Tree Trench

384 3/28/2018 4170 9 0.66 1.15 Stormwater Streets Delaware
Tree Trench

385 3/28/2018 2959 7 0.50 0.82 Stormwater Streets Delaware
Tree Trench

50053 | 386 | 3/28/2018 5569 8 0.79 1.49 Stormwater Streets $1,834,625 Delaware
Tree Trench

Stormwater
Bump-out,
Infiltration

Storage Trench

Stormwater

439 3/28/2018 2770 3 0.38 0.76 Tree Trench Streets Delaware

413 3/28/2018 2458 0 0.41 0.68 Streets Department of Public Property TTF
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. . Greened
Construction Storage New Drainage Acre Green
Complete Volume Area SMP Types Program Construction Partner(s) Watershed
Trees (acre- o
Date (cf) (acres) . Cost
inches)

Work Project

Number ID

Infiltration
Storage Trench,
Stormwater
Tree Trench
Infiltration
Storage Trench,
50155 488 5/22/2018 10725 8 1.93 2.95 Rain Garden,
Stormwater
Tree Trench

40773 | 469 6/13/2018 1312 5 0.19 0.36 Stormwater Streets $107,500 Delaware
Tree Trench

20458 1006 4/23/2018 16131 10 2.66 4.40 Streets $1,198,900 Delaware

Department of Public Property,
Philadelphia Department of Parks
& Recreation, Councilman
Johnson, Urban Roots

Open

Space $678,000

Schuylkill

Depaving,
50079 401 7/23/2018 15204 1 2.07 4.24 Infiltration
Storage Trench

o
40713 | 288 8/15/2018 1079 6 0.21 0.30 ervious Streets $145,625 Delaware
Pavement

Open
Space

Philadelphia Department of Parks

1,019,045 .
»1,019, & Recreation

Schuylkill

40865 | 1057 | 8/30/2018 5473 0 135 1.51 Infiltration Streets $526,525 TTF
Storage Trench

Stormwater Fairmount Park Commission,
171 9/27/2018 >122 1 0.94 141 Tree Trench Streets Pennsylvania Horticulture Society
Stormwater
Bump-out,
50030 | 172 | 9/27/2018 11055 14 1.85 3.03 Infiltration Streets | $1,428,730 Fairmount Park Commission,
Storage Trench, Pennsylvania Horticulture Society
Stormwater

Tree Trench

173 9/27/2018 2428 5 0.39 0.67 Stormwater Streets Delaware
Tree Trench

Delaware

Delaware

40799 | 556 11/1/2018 4317 0 0.82 1.18 Infiltration Streets $293,888 TTF
Storage Trench
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Work
Number

20439

Project

ID

584

Construction
Complete
Date

11/7/2018

Storage
Volume

(cf)

7512

New
Trees

10

Drainage
Area
(acres)

1.20

Greened
Acre
(acre-
inches)

2.04

SMP Types

Infiltration
Storage Trench,
Stormwater
Tree Trench

Program

Streets

Green

Construction

Cost**

$565,810

Watershed

Partner(s)

Delaware,
Schuylkill

40821

504

12/19/2018

5239

0.84

1.44

Pervious
Pavement,
Stormwater
Tree Trench

Streets

$782,150

Delaware

40816

554

1/7/2019

10995

1.62

2.71

Infiltration
Storage Trench,
Stormwater
Tree,
Stormwater
Tree Trench

Streets

$638,040

Delaware

20490

1206

1/18/2019

3216

0.59

0.85

Infiltration
Storage Trench

Streets

$309,780

Delaware

50179

1288

2/21/2019

20873

18

4.13

5.75

Stormwater
Basin,
Infiltration
Storage Trench,
Stormwater
Planter, Rain
Garden,
Stormwater
Tree Trench

Streets

$1,585,000

Schuylkill

20489

1136

2/26/2019

4248

0.87

1.17

Infiltration
Storage Trench

Streets

$403,050

Cobbs-
Darby

20444

563

3/26/2019

10624

2.05

2.93

Infiltration
Storage Trench

Streets

$750,420

Delaware,
Schuylkill
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Greened

Project Construction Storage W Drainage Acre Green
Complete Volume Area SMP Types Program Construction Partner(s) Watershed
b DEY (cf) < (acres) EEE Cost**
inches)
Infiltration
40863 | 1010 | 6/3/2019 5127 3 0.98 141 | StorageTrench, | o s $477,220 Delaware
Stormwater
Tree Trench
Total
Greene 294.6
d Acres

* Pennvest project
** Reported Construction costs may vary from past fiscal years. As of FY 18, the specific Green Construction Costs associated with the project are reported.
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Appendix 2

Planned Public Green Stormwater
Infrastructure Projects






Table 1: Public Planned Project Tracking Metrics and Reporting Format
Public Project Tracking Metrics

Estimated Greened Completion Estimated
Work | Project | Sewer Potential Acre P .
Watershed | Program | Status SMP Date Construction
Number ID Type Partners (acre- .
Type(s) . Estimate Cost
inches)

Over the past year, PWD’s new capital projects tracking system’s (CIPIT) interaction with its GSI tracking system
(GreenlT) has slightly changed. To accommodate this change, we have replaced Project Names with a Work
Number and a Project ID. The Project ID is unique to individual projects and these projects can be bundled

under one Work Number for bidding purposes. Moving forward, Work Numbers will have a 1:1 relationship with
projects.



Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Stormwater
40736 | 236 Combined Delaware Streets In Design Planter, Philadelphia Water 17 2022 TBD
Stormwater Tree Department
Trench
20407 351 Combined Cobbs- Streets In Design Infiltration Storage Philadelphia Water 0.3 2022 TBD
Darby Trench Department
Stormwater Bump- . .
20407 492 Combined Cobbs- Streets In Design out, Stormwater Philadelphia Water 0.3 2022 TBD
Darby Department
Tree Trench
. Schuylkill, . .
20464 1381 Combined, TTF, Streets In Design Stormwater Tree Philadelphia Water 23 2022 TBD
Separate . . Trench Department
Wissahickon
20468 | 1468 | Combined Cobbs- Streets In Design Stormwater Tree 4.4 2022 TBD
Darby Trench
Infiltration Storage
. Delaware, . Trench,
20479 1451 Combined TTF Streets In Design Stormwater Tree 5.5 2022 TBD
Trench
20487 1133 Combined Schuylkill Streets In Design Stormwater Tree Philadelphia Water 0.9 2022 TBD
Trench Department
20496 | 1212 | Combined | Schuylkil Streets In Design | “tormwaterTree | Philadelphia Water 1.0 2022 TBD
Trench Department
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 4
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
20517 | 1418 | Compined, TTF Streets In Design Stormwater Tree | ' rMiadelphia Water 24 2022 TBD
Separate Department
Stormwater Bump- . .
20532 | 1417 | Combined Cobbs- Streets In Design out, Stormwater | ' Miadelphia Water 3.0 2022 TBD
Darby Department
Tree
20540 1422 Combined Pennypack Streets In Design Rain Garden Philadelphia Water 0.4 2022 TBD
Department
. . Stormwater Tree
20552 1489 Combined Delaware Streets In Design Trench 5.1 2022 TBD
Infiltration Storage
20558 | 1376 | Combined TTF Streets In Design Trench, Philadelphia Water 1.1 2022 TBD
Stormwater Tree Department
Trench
Stormwater Bump-
20559 1463 Combined Delaware Streets In Design out, Stormwater 0.7 2022 TBD
Tree Trench
Infiltrati Philadelphia W
20562 | 1395 | Combined Schuylkill Streets In Design nfiltration Storage lladelphia Water 0.7 2022 TBD
Trench Department
Infiltration Storage
20564 | 1419 | Combined TTF Streets In Design Trench, Philadelphia Water 48 2022 TBD
Stormwater Tree Department
Trench
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 5
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
. . Stormwater Tree
20573 1479 Combined Delaware Streets In Design Trench 0.3 2022 TBD
Stormwater Bump-
out, Infiltration
20575 1465 Combined TTF Streets In Design Storage Trench, 2.9 2022 TBD
Stormwater Tree
Trench
Cobbs- Stormwater Bump-
20579 1466 Combined Streets In Design out, Infiltration 3.2 2022 TBD
Darby
Storage Trench
Combined Stormwater Bump-
20583 1470 ! TTF Streets In Design out, Stormwater 2.8 2022 TBD
Separate
Tree Trench
20588 | 1487 | Combined TTF Streets In Design | 'mfiltration Storage 1.2 2022 TBD
Trench
20601 | 1464 | Combined | Deaware Streets In Design Stormwater Tree 11 2022 TBD
Schuylkill Trench
Infiltration Storage
. . Trench,
20609 1484 Combined Delaware Streets In Design 1.5 2022 TBD
Stormwater Tree
Trench
. Cobbs-
20614 1494 Combined, Darby, Streets In Design Stormwater Tree 0.8 2022 TBD
Separate . Trench
Schuylkill
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 6
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
20619 | 1485 | Compined, | Delaware, Streets InDesign | Stormwater Bump- 23 2022 TBD
Separate Pennypack out
. . . Stormwater Tree
40780 1496 Combined Schuylkill Streets In Design Trench 1.4 2022 TBD
Combined,

40794 | 168 Separate, TTF Open In Design Rain Garden Philadelphia Water 13.3 2022 TBD

Non- Space Department
Contributing

40826 | 1063 | Combined Schuylkill Streets In Design StormwaterTree | Philadelphia Water 3.1 2022 TBD
Trench Department

40855 1400 Combined Delaware Streets In Design Pervious Pavement Philadelphia Water 1.5 2022 TBD
Department

40857 | 1008 | Combined | Delaware, Streets In Design StormwaterTree | Philadelphia Water 13 2022 TBD
Schuylkill Trench Department

. . . Stormwater Tree

40860 1443 Combined Schuylkill Streets In Design Trench 0.6 2022 TBD
T Philadelphia W

40864 | 1132 | Combined Schuylkill Streets In Design Stormwater Tree lladelphia Water 0.6 2022 TBD
Trench Department

Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 7
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
40869 | 1289 | Combined TTF Streets In Design stormwaterTree | Philadelphia Water 08 2022 TBD
Trench Department
40882 | 1245 | Combined Delaware Streets In Design StormwaterTree | Philadelphia Water 15 2022 TBD
Trench Department
Stormwater
40904 | 1134 | Combined Delaware Streets In Design Planter, Philadelphia Water 0.4 2022 TBD
Stormwater Tree Department
Trench
Stormwater
40923 1244 Combined Delaware Streets In Design Planter, Philadelphia Water 3.2 2022 TBD
Stormwater Tree Department
Trench
40926 1270 Combined Delaware Streets In Design Pervious Pavement Philadelphia Water 0.7 2022 TBD
Department
40935 1210 Combined Delaware Streets In Design Pervious Pavement Philadelphia Water 1.3 2022 TBD
Department
Infiltration Storage
40951 | 1280 | Combined Schuylkill Streets In Design Trench, Philadelphia Water 15 2022 TBD
Stormwater Tree Department
Trench
Philadelphia W
40965 | 1369 | Combined Schuylkill Streets In Design Stormwater lladelphia Water 1.8 2022 TBD
Planter Department
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 8
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Infiltration Storage
T h Philadelphia W
40975 | 1377 | Combined Schuylkill Streets In Design rench, lladelphia Water 15 2022 TBD
Stormwater Tree Department
Trench
40981 1344 Combined Delaware Streets In Design Pervious Pavement Philadelphia Water 0.5 2022 TBD
Department
Pervious
Cobbs- . .
40985 | 1375 | Combined Darby, Streets In Design Pavement, Philadelphia Water 2.2 2022 TBD
. Stormwater Tree Department
Schuylkill
Trench
40989 | 1340 | Combined | Pennypack | Streets In Design Stormwater Tree | Philadelphia Water 3.2 2022 TBD
Trench Department
40990 | 1355 | Combined Cobbs- Streets In Design | “tormwaterTree | Philadelphia Water 1.2 2022 TBD
Darby Trench Department
40996 1366 Combined Delaware Streets In Design Stormwater Tree Philadelphia Water 0.7 2022 TBD
Trench Department
40998 1493 Combined Schuylkill Streets In Design Rain Garden 1.1 2022 TBD
Pervious
. Delaware, . Pavement, Philadelphia Water
40999 1391 Combined schuylkill Streets In Design Stormwater Tree Department 2.2 2022 TBD
Trench
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 9
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
41008 | 1402 | Combined Schuylkill Streets In Design stormwater Tree | Philadelphia Water 0.4 2022 TBD
Trench Department
41025 | 1409 | Combined Delaware Streets In Design StormwaterTree | Philadelphia Water 23 2022 TBD
Trench Department
41031 | 1432 | Combined TTF Streets In Design StormwaterTree | Philadelphia Water 0.4 2022 TBD
Trench Department
41034 | 1399 | Combined | Schuylkil Streets In Design | “tormwaterTree | Philadelphia Water 0.4 2022 TBD
Trench Department
Stormwater Tree Pennsylvania
41039 1455 Combined Delaware Streets In Design Trench Department of 1.0 2022 TBD
Transportation
41049 | 1398 | Combined | Delaware Streets In Design | “tormwaterTree | Philadelphia Water 1.5 2022 TBD
Trench Department
. . Stormwater Tree
41064 1452 Combined Delaware Streets In Design Trench 0.5 2022 TBD
Infiltration Storage
41068 | 1407 | Combined Cobbs- Streets In Design Trench, Philadelphia Water 05 2022 TBD
Darby Stormwater Tree Department
Trench
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 10
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
41070 | 1435 | Combined | DElaware, Streets In Design StormwaterTree | Philadelphia Water 14 2022 TBD
Schuylkill Trench Department
. . . Stormwater Tree
41071 1471 Combined Schuylkill Streets In Design Trench 1.4 2022 TBD
41073 1426 Combined Delaware Streets In Design Stormwater Tree Philadelphia Water 1.2 2022 TBD
Trench Department
. . . Stormwater Tree
41090 1453 Combined Schuylkill Streets In Design Trench 1.0 2022 TBD
41094 | 1488 | Combined TTF Streets In Design '“f"traTtr'z:cit“age 0.4 2022 TBD
41096 1457 Combined Cobbs- Streets In Design Stormwater Tree 1.1 2022 TBD
Darby Trench
. . . Stormwater Tree
41103 1492 Combined Schuylkill Streets In Design Trench 0.8 2022 TBD
41105 1497 Combined Cobbs- Streets In Design Stormwater Tree 0.8 2022 TBD
Darby Trench
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 11
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Open Infiltration Storage Department of Public
50081 | 408 | Combined Delaware P In Design Trench, Rain P 0.6 2022 TBD
Space Property
Garden, Swale
Cobbs-
T Philadelphia W
50107 | 1052 | Combined Darby, Streets In Design Stormwater Tree lladelphia Water 14.3 2022 TBD
. Trench Department
Schuylkill
50126 | 1088 | Combined TTF Streets In Design | Stormwater Bump- | Philadelphia Water 16 2022 TBD
out Department
Stormwater Bump- . .
50126 1089 Combined Delaware Streets In Design out, Infiltration Philadelphia Water 1.6 2022 TBD
Department
Storage Trench
Stormwater Bump- . .
50126 1262 Combined Delaware Streets In Design out, Stormwater Philadelphia Water 1.6 2022 TBD
Department
Tree Trench
Stormwater Bump-
out, Infiltration . .
50140 1148 Combined Delaware Streets In Design Storage Trench, Philadelphia Water 2.1 2022 TBD
Department
Stormwater Tree
Trench
Stormwater Bump-
50144 1165 Combined Schuylkill Streets In Design out, Infiltration Department of 4.6 2022 TBD
Storage Trench, Commerce
Rain Garden, Swale
Infiltration Storage . .
50164 1258 Combined TTF Facilities In Design Trench, Rain Philadelphia Water 1.2 2022 TBD
Department
Garden
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 12
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Stormwater Bump- . .
50168 | 1271 | Combined Cobbs- Streets In Design out, Stormwater | ' Miadelphia Water 2.9 2022 TBD
Darby Department
Tree Trench
T Philadelphia W
50169 | 1365 | Combined Schuylkill Streets In Design Stormwater Tree lladelphia Water 65.3 2022 TBD
Trench Department
. . Infiltration Storage
50171 1274 Combined Delaware Streets In Design Trench Streets Department 2.3 2022 TBD
Stormwater Bump-
out, Green Gutter,
Philadelphia W
50172 | 1277 | Combined schuylkill Streets In Design Stormwater lladelphia Water 7.0 2022 TBD
Planter, Rain Department
Garden,
Stormwater Tree
Stormwater Bump-
out, Infiltration
/ Philadelphia W
50180 1285 Combined Schuylkill Streets In Design Storage Trench, lladelphia Water 5.7 2022 TBD
Department
Stormwater Tree
Trench
Infiltration Storage
50181 | 1290 | Combined Schuylkill Streets In Design Trench, Philadelphia Water 1.0 2022 TBD
Stormwater Tree Department
Trench
Infiltration Storage
50181 | 1291 | Combined Schuylkill Facilities In Design Trench, Philadelphia Water 1.0 2022 TBD
Stormwater Department
Planter, Swale
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Infiltration Storage
Cobbs- Trench Philadelphia Water
50186 1301 Combined Darby, Streets In Design ! P 9.7 2022 TBD
. Stormwater Tree Department
Schuylkill
Trench
Infiltration Storage
50192 1311 Combined Delaware Open In Design Trench, Philadelphia Water 10.9 2022 TBD
Space Stormwater Tree Department
Trench
Stormwater Bump-
out, Infiltration
. . Storage Trench, . .
50196 | 1318 | Compined, | Schuylkill, Streets In Design Stormwater Philadelphia Water 10.4 2022 TBD
Separate TTF Department
Planter,
Stormwater Tree
Trench
. . Rain Garden, . .
50196 1319 Combined, Schuylkll Open In Design Swale, Stormwater Philadelphia Water 10.4 2022 TBD
Separate TTF Space Department
Tree Trench
Rain Garden, . .
50197 1322 Combined Delaware Streets In Design Stormwater Tree Philadelphia Water 2.0 2022 TBD
Department
Trench
Stormwater
50198 | 1327 | Combined Schuylkill Streets In Design Planter, Philadelphia Water 10.9 2022 TBD
Stormwater Tree Department
Trench
Stormwater Bump-
out, Stormwater
! Philadelphia W
50199 | 1328 | Combined Schuylkill Streets In Design Planter, lladelphia Water 5.3 2022 TBD
Department
Stormwater Tree
Trench
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Stormwater Bump-
out, Stormwater . .
50200 1329 Combined Schuylkill Streets In Design Planter, Philadelphia Water 4.5 2022 TBD
Department
Stormwater Tree
Trench
Infiltration Storage . .
50201 1335 Combined TTF Vacant In Design Trench, Rain Philadelphia Water 3.5 2022 TBD
Land Department
Garden, Swale
Infiltration Storage . .
50202 1333 Combined TTF Open In Design Trench, Rain Philadelphia Water 1.1 2022 TBD
Space Department
Garden
50202 | 1334 | Combined TTF Streets In Design | '"filtration Storage | Philadelphia Water 1.1 2022 TBD
Trench Department
Infiltration Storage
Combined Trench, Rain
! ! Philadelphia W
50203 | 1336 Non- Schuylkill Streets In Design Garden, Swale, lladelphia Water 7.3 2022 TBD
I Department
Contributing Stormwater Tree
Trench
Infiltration Storage
Trench,
Open Stormwater Philadelphia Water
50204 | 1339 | Combined Delaware P In Design Planter, Rain P 4.9 2022 TBD
Space Department
Garden,
Stormwater Tree
Trench
Stormwater Bump- . .
50205 1341 Combined Schuylkill Streets In Design out, Infiltration Philadelphia Water 11.8 2022 TBD
Department
Storage Trench,
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Stormwater
Planter, Rain
Garden,
Stormwater Tree
Trench
Stormwater Bump-
out, Stormwater . .
50206 1343 Combined Schuylkill Streets In Design Planter, Philadelphia Water 7.9 2022 TBD
Department
Stormwater Tree
Trench
Stormwater Bump-
out, Stormwater
! Philadelphia W
50207 | 1342 | Combined Schuylkill Streets In Design Planter, lladelphia Water 9.2 2022 TBD
Department
Stormwater Tree
Trench
Infiltration Storage Philadelphia Water
50210 1345 Combined Schuylkill Streets In Design Trench, Rain P 10.8 2022 TBD
Department
Garden
50211 1346 Combined Delaware Open In Design Stormwater Philadelphia Water 1.5 2022 TBD
Space Planter Department
Infiltration Storage
T h Philadelphia W
50211 | 1347 | Combined Delaware Streets In Design rench, lladelphia Water 15 2022 TBD
Stormwater Tree Department
Trench
T Philadelphia W
50213 | 1351 | Combined Schuylkill Streets In Design Stormwater Tree lladelphia Water 21 2022 TBD
Trench Department
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Combined
! Infiltrati Philadelphia Park
50214 | 1353 Non- Pennypack | Streets In Design nfiltration Storage lladelphia Parks & 0.6 2022 TBD
N Trench Recreation
Contributing
Stormwater BUmp- | o Jy 4 ohia Water
50215 1354 Combined Schuylkill Streets In Design out, Stormwater P 5.0 2022 TBD
Department
Tree Trench
Stormwater Bump-
Cobbs- out, Infiltration Philadelphia Water
50218 1357 Combined Streets In Design Storage Trench, P 9.2 2022 TBD
Darby Department
Stormwater Tree
Trench
Stormwater Bump-
out, Infiltration
/ Philadelphia W
50219 1360 Combined Delaware Streets In Design Storage Trench, lladelphia Water 8.9 2022 TBD
Department
Stormwater Tree
Trench
Stormwater Bump-
Cobbs- out, Infiltration . .
50220 | 1361 | Combined Darby, Streets In Design Storage Trench, Philadelphia Water 106 2022 TBD
. Department
Schuylkill Stormwater Tree
Trench
Stormwater Bump-
Cobbs- out, Infiltration . .
50222 1374 Combined Darby, Streets In Design Storage Trench, Philadelphia Water 2.4 2022 TBD
. . Department
Schuylkill Rain Garden,
Stormwater Tree
Stormwater Bump- . .
Del Philadelphia W
50226 | 1382 | Combined claware, Streets In Design out, Infiltration lladelphia Water 16.9 2022 TBD
TTF Department
Storage Trench,
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Stormwater Tree
Trench
Facilities, Infiltration Storage . .
50229 | 1383 | Combined Delaware Open In Design Trench, Rain Philadelphia Water 35 2022 TBD
Department
Space Garden
50231 1384 Combined Delaware Streets In Design Stormwater Tree Philadelphia Water 4.0 2022 TBD
Trench Department
Infiltration Storage
Open Trench, Rain Philadelphia Industrial
50232 1387 Combined Delaware S F;ce In Design Garden, Development 1.6 2022 TBD
P Stormwater Tree Corporation
Trench
Stormwater Bump-
out, Infiltration
Storage Trench,
50233 | 1389 | Combined Cobbs- Streets In Design Stormwater Philadelphia Water 8.8 2022 TBD
Darby Planter, Rain Department
Garden,
Stormwater Tree
Trench
50233 1390 Combined Cobbs- Open In Design Rain Garden Philadelphia Water 8.8 2022 TBD
Darby Space Department
Stormwater Bump- . .
Philadelphia W
50234 1388 Combined Delaware Streets In Design out, Stormwater lladelphia Water 2.5 2022 TBD
Department
Planter,
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Stormwater Tree
Trench
Parking . .
! Infiltration Storage . .
50236 | 1393 | Combined TTF Streets, In Design Trench, Rain Philadelphia Water 0.4 2022 TBD
Vacant Department
Garden
Land
Stormwater Bump-
out, Infiltration
/ Philadelphia W
50238 1396 Combined Delaware Streets In Design Storage Trench, lladelphia Water 5.6 2022 TBD
Department
Stormwater Tree
Trench
Open Stormwater Bump- . .
50240 | 1401 | Combined Cobbs Space, In Design out, Stormwater | ' Miadelphia Water 12.7 2022 TBD
Darby Department
Streets Tree Trench
Open Infiltration Storage . .
50241 | 1403 | Combined TTF Space, In Design Trench, Rain Philadelphia Water 4.7 2022 TBD
Department
Streets Garden, Swale
Stormwater Basin,
Open Stormwater Bump- Philadelphia Water
50242 | 1404 | Combined TTF Space, In Design P P 93 2022 TBD
out, Stormwater Department
Streets
Planter, Swale
Stormwater Bump- . .
Philadelphia W
50243 1405 Combined Schuylkill Streets In Design out, Stormwater lladelphia Water 7.9 2022 TBD
Department
Tree Trench
50245 | 1410 | Combined Delaware Open In Design | Mfiltration Storage | Philadelphia Water 3.4 2022 TBD
Space Trench Department
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Work
Number

50246

Project

ID

1412

Sewer Type

Combined

Watershed

Schuylkill

Program

Streets

Status

In Design

Estimated SMP
Type(s)

Stormwater Bump-
out, Stormwater
Planter,
Stormwater Tree
Trench

Potential Partner(s)

Philadelphia Water
Department

Greened Acre
(acre-inches)

12.3

Completion
Date Estimate

2022

Estimated
Construction Cost

TBD

50247

1413

Combined,
Separate

Delaware,
TTF

Streets

In Design

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

Philadelphia Water
Department

7.2

2022

TBD

50248

1414

Combined

Schuylkill

Streets

In Design

Stormwater Bump-
out, Stormwater
Planter,
Stormwater Tree
Trench

Philadelphia Water
Department

7.2

2022

TBD

50252

1420

Combined

TTF

Streets

In Design

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

Philadelphia Water
Department

7.6

2022

TBD

50253

1421

Combined

Schuylkill

Streets,
Vacant
Land

In Design

Stormwater Basin,
Stormwater Bump-
out, Stormwater
Planter, Swale

Philadelphia Water
Department

5.4

2022

TBD

50255

1425

Combined,
Non-
Contributing

Cobbs-
Darby

Open
Space,
Streets

In Design

Stormwater Bump-
out, Rain Garden,
Stormwater Tree

Trench

Philadelphia Water
Department

11.4

2022

TBD
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Stormwater Bump-
out, Infiltration . .
50258 1429 Combined Schuylkill Streets In Design Storage Trench, Philadelphia Water 14.0 2022 TBD
Department
Stormwater Tree
Trench
50259 1431 Combined, Delaware, Streets In Design Infiltration Storage Streets Department 83 2022 TBD
Separate Pennypack Trench
Combined, Open Rain Garden, . .
50260 1433 Non- Cobbs- Space, In Design Stormwater Tree Philadelphia Water 11.6 2022 TBD
N Darby Department
Contributing Streets Trench
Infiltration Storage
Open Trench Philadelphia Parks &
50261 1434 Combined Delaware Space, In Design ’ P . 0.3 2022 TBD
Stormwater Tree Recreation
Streets
Trench
. Stormwater Bump-
Combined, Open . . .
50262 1436 Non- Cobbs- Space, In Design out, Rain Garden, Philadelphia Water 9.6 2022 TBD
I Darby Stormwater Tree Department
Contributing Streets
Trench
. Stormwater Bump- . .
50263 | 1437 | Combined, | Delaware, Streets In Design out, Stormwater | ' riadelphia Water 182 2022 TBD
Separate Pennypack Department
Tree Trench
Infiltration Storage
Streets, Trench, Rain . .
50264 | 1438 | Combined Delaware Vacant In Design Garden, Philadelphia Water 21 2022 TBD
Department
Land Stormwater Tree
Trench
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Open Stormwater Bump-
- Rai Philadelphia W
50265 | 1439 | Combined Cobbs Space, In Design out, Rain Garden, lladelphia Water 9.4 2022 TBD
Darby Stormwater Tree Department
Streets
Trench
Stormwater Bump-
Open out, Infiltration . .
/ Philadelphia W
50266 | 1440 | Combined TTF Space, In Design Storage Trench, lladelphia Water 10.1 2022 TBD
Department
Streets Stormwater Tree
Trench
. Stormwater Bump- . .
Philadelphia W
50267 1441 Combined, Pennypack Streets In Design out, Stormwater lladelphia Water 8.0 2022 TBD
Separate Department
Tree Trench
Combined, Stormwater
50268 1442 Non- TTF Streets In Design Streets Department 3.2 2022 TBD
I Planter
Contributing
Delaware Open Infiltration Storage Philadelphia Water
50269 | 1444 | Combined ' Space, In Design & P 7.6 2022 TBD
Pennypack Trench Department
Streets
Streets, Philadelphia Water
50270 1445 Combined Delaware Vacant In Design Rain Garden P 5.3 2022 TBD
Department
Land
Stormwater Basin,
B -
50271 | 1446 | Combined Schuylkill Streets In Design | tormwater Bump 16.6 2022 TBD
out, Stormwater
Planter, Swale
Stormwater Bump- . .
50272 1447 Combined Delaware Streets In Design out, Rain Garden, Philadelphia Water 5.0 2022 TBD
Department
Stormwater Tree
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Stormwater Bump-
Cobbs- out, Infiltration
50274 1449 Combined Darby, Streets In Design Storage Trench, 14.8 2022 TBD
Schuylkill Stormwater Tree
Trench
Infiltration Storage
50275 | 1450 | Combined, | vpack | Streets In Design Trench, 5.2 2022 TBD
Separate Stormwater Tree
Trench
50276 | 1454 | Combined Delaware, Streets In Design stormwaterTree | Philadelphia Water 6.0 2022 TBD
Pennypack Trench Department
Rain Garden, . .
50277 | 1456 | Combined | DEaware, Streets In Design Stormwater Tree | ' riladelphia Water 26 2022 TBD
Schuylkill Department
Trench
. Streets, . .
50279 | 1459 | Combined, TR, Vacant InDesign | Stormwater Basin | ' |ladelphia Water 55 2022 TBD
Separate Wissahickon Department
Land
Cobbs- -
. Facilities, . .
50281 1461 Combined Darby, In Design Rain Garden 7.6 2022 TBD
. Streets
Schuylkill
Infiltration Storage
. . Trench,
50282 1462 Combined Delaware Streets In Design Streets Department 215 2022 TBD
Stormwater Tree
Trench
C -
SC;m:r'gf:: Open Stormwater Bump- Philadelphia Water
50283 1467 P ! TTF Space, In Design out, Infiltration P 10.8 2022 TBD
Non- Streets Storage Trench Department
Contributing & !
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Stormwater Tree
Trench

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

50284

1469

Combined

Delaware,
Pennypack

Streets

In Design

Stormwater Bump-
out, Stormwater
Tree Trench

Philadelphia Water
Department

5.9

2022

TBD

50286

1473

Combined

Cobbs-
Darby

Streets

In Design

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

8.3

2022

TBD

50287

1474

Combined

Schuylkill

Streets

In Design

Stormwater Tree
Trench

5.1

2022

TBD

50288

1475

Combined

Delaware,
Pennypack

Streets

In Design

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

Philadelphia Water
Department

4.6

2022

TBD

50289

1476

Combined

Schuylkill

Streets

In Design

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

0.9

2022

TBD

50290

1477

Combined

Delaware

Streets

In Design

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

Philadelphia Water
Department

7.2

2022

TBD
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Stormwater Bump-
Cobbs- out, Infiltration . .
50292 1480 Combined Darby, Streets In Design Storage Trench, Philadelphia Water 10.5 2022 TBD
. Department
Schuylkill Stormwater Tree
Trench
Stormwater Bump-
out, Infiltration . .
50293 1481 Combined Delaware Streets In Design Storage Trench, Philadelphia Water 9.2 2022 TBD
Department
Stormwater Tree
Trench
Cobbs- Stor(r)nuv’:a;:/rallaeump- Philadelphia Water
50294 1482 Combined Darby, Streets In Design § ! P 12.7 2022 TBD
. Stormwater Tree Department
Schuylkill
Trench
. . Stormwater Tree
50295 1483 Combined Delaware Streets In Design Trench HACE 2.6 2022 TBD
Stormwater Bump- . .
50296 1486 Combined Schuylkill Streets In Design out, Stormwater Philadelphia Water 7.4 2022 TBD
Department
Tree Trench
Stormwater Bump- . .
50297 1490 Combined Delaware Streets In Design out, Stormwater Philadelphia Water 8.9 2022 TBD
Department
Tree Trench
50208 | 1491 | Combined | PEWA® | geets In Design | “tormwaterTree | Philadelphia Water 3.2 2022 TBD
TTF Trench Department
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Cobbs- Stormwater Bump- Philadelohia Water
50299 1495 Combined Darby, Streets In Design out, Stormwater P 10.2 2022 TBD
. Department
Schuylkill Tree Trench
Non- Streets Infiltration Storage . .
- ! Philadelphia W
50110 | 242 | Contributing, CD‘::ES Open In PC Trench, Rain ';:eaprt::en:ter 48 2021 TBD
Combined y Space Garden P
Stormwater Bump-
out, Infiltration
Storage Trench, . .
50088 546 Combined Delaware Streets In PC Stormwater Philadelphia Water 5.5 2021 TBD
Department
Planter, Swale,
Stormwater Tree
Trench
Stormwater Bump-
Delaware out, Infiltration Philadelphia Water
50088 595 Combined ! Streets In PC Storage Trench, P 5.5 2021 TBD
Pennypack Department
Stormwater Tree
Trench
Stormwater Bump- . .
Philadelphia W
50088 | 596 Combined | Pennypack | Streets In PC out, Infiltration lladelphia Water 55 2021 TBD
Department
Storage Trench
Cobbs- . . . .
40839 | 995 Combined Darby, Streets In PC Infiltration Storage | Philadelphia Water 1.3 2021 TBD
. Trench Department
Schuylkill
Infiltrati Philadelphia W
20472 | 1040 | Combined Schuylkill Streets In PC nfiltration Storage lladelphia Water 0.5 2021 TBD
Trench Department
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
20475 | 1042 | Combined Schuylkill Streets In PC stormwater Tree | Philadelphia Water 0.7 2021 TBD
Trench Department
Stormwater Bump-
out, Green Gutter,
Cobbs- Infiltration Storage | Philadelphia Water
50105 | 1051 | Combined Darby, Streets In PC 8 P 16.1 2021 TBD
schuvlkill Trench, Department
y Stormwater Tree
Trench
Stormwater Bump-
out, Infiltration
Storage Trench, . .
50108 1053 Combined Delaware Streets In PC Stormwater Philadelphia Water 4.5 2021 TBD
Department
Planter,
Stormwater Tree
Trench
Infiltration Storage . .
50108 1054 Combined Delaware Open In PC Trench, Rain Philadelphia Water 4.5 2021 TBD
Space Department
Garden
20391 1056 Combined Delaware, Streets In PC Infiltration Storage Philadelphia Water 27 2021 8D
Pennypack Trench Department
Stormwater Basin,
50118 | 1059 | Combined | Delaware Streets In PC Stormwater Bump- | Philadelphia Water 3.2 2021 TBD
out, Stormwater Department
Planter, Swale
40856 | 1060 | Combined | Schuylkil Streets In PC Stormwater Bump- | Philadelphia Water 0.6 2021 TBD
out Department
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
20417 | 1061 | Combined Delaware Streets In PC Infiltration Storage | Philadelphia Water 1.7 2021 TBD
Trench Department
Infiltration Storage
40862 | 1064 | Combined Delaware Streets In PC Trench, Philadelphia Water 1.0 2021 TBD
Stormwater Tree Department
Trench
Infiltration Storage
50120 | 1070 | Combined Delaware Streets In PC Trench, Philadelphia Water 7.6 2021 TBD
Stormwater Tree Department
Trench
Stormwater Bump- . .
50125 | 1087 | Combined | Delaware Streets In PC out, Infiltration Philadelphia Water 12.5 2021 TBD
TTF Department
Storage Trench
50128 | 1090 | Combined | Delaware | Streets In PC StormwaterTree | Philadelphia Water 4.6 2021 TBD
Trench Department
Rain Garden, . .
50128 1107 Combined Delaware Streets In PC Stormwater Tree Philadelphia Water 4.6 2021 TBD
Department
Trench
Infiltration Storage
20437 | 1124 | Combined Delaware Streets In PC Trench, Philadelphia Water 3.6 2021 TBD
Stormwater Tree Department
Trench
T Philadelphia W
20485 | 1126 | Combined Schuylkill Streets In PC Stormwater Tree lladelphia Water 2.4 2021 TBD
Trench Department
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Vacant Rain Garden, Philadelphia Water
50129 1127 Combined Schuylkill In PC Stormwater Tree P 1.5 2021 TBD
Land Department
Trench
stormwater Bump- | - o elohia Water
50129 1128 Combined Schuylkill Streets In PC out, Stormwater P 1.5 2021 TBD
Department
Tree Trench
Stormwater Bump-
out, Infiltration . .
50129 1129 Combined Schuylkill Streets In PC Storage Trench, Philadelphia Water 1.5 2021 TBD
Department
Stormwater Tree
Trench
40898 | 1130 | Combined | Schuylkil Streets In PC StormwaterTree | Philadelphia Water 0.2 2021 TBD
Trench Department
Stormwater Bump-
out, Depaving,
50130 1135 Combined Delaware Streets In PC Inflltr:_zlrtrlg:citorage Streets Department 0.8 2021 TBD
Stormwater
Planter
Stormwater Bump-
out, Infiltration
50133 | 1139 | Combined TTF Streets In PC Storage Trench, | Philadelphia Water 17.6 2021 TBD
Stormwater Tree, Department
Stormwater Tree
Trench
Cobbs- Stormwater Bump- . .
50139 1147 Combined Darby, Streets In PC out, Infiltration Philadelphia Water 7.4 2021 TBD
. Department
Schuylkill Storage Trench,
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Stormwater
Planter, Rain
Garden,
Stormwater Tree
Trench
Infiltration Storage . .
50145 1163 Combined Delaware Open In PC Trench, Rain Philadelphia Water 2.8 2021 TBD
Space Department
Garden
Cobbs- Infiltration Storage . .
50148 1200 Combined Darby, Streets In PC Trench, Rain Philadelphia Water 5.0 2021 TBD
. Department
Schuylkill Garden
Infiltration Storage
Trench,
50152 | 1209 | Combined Schuylkill Streets In PC Stormwater Philadelphia Water 27 2021 TBD
Planter, Department
Stormwater Tree
Trench
T Philadelphia W
20497 | 1215 | Combined Schuylkill Streets In PC Stormwater Tree lladelphia Water 0.4 2021 TBD
Trench Department
40899 | 1219 | Combined Delaware Streets In PC StormwaterTree | Philadelphia Water 0.5 2021 TBD
Trench Department
Cobbs- Infiltration Storage
50158 1221 Combined Streets In PC Trench, Rain Streets Department 2.5 2021 TBD
Darby
Garden
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Infiltration Storage
50157 | 1240 | Combined Delaware Streets In PC Trench, Philadelphia Water 33 2021 TBD
Stormwater Tree Department
Trench
Infiltration Storage
50160 1242 Combined Delaware Streets In PC Trench, Philadelphia Water 4.5 2021 TBD
Stormwater Tree Department
Trench
Infiltration Storage
20474 | 1243 | Combined Delaware, Streets In PC Trench, Philadelphia Water 3.4 2021 TBD
TTF Stormwater Tree Department
Trench
20499 | 1248 | Combined | Delaware Streets In PC Infiltration Storage | Philadelphia Water 03 2021 TBD
Trench Department
Stormwater Bump-
out, Infiltration
Storage Trench, . .
50166 | 1264 | Combined Delaware Streets In PC Stormwater Philadelphia Water 49 2021 TBD
Department
Planter,
Stormwater Tree
Trench
Stormwater Bump-
Cobbs- out, Infiltration
/ Philadelphia W
50162 | 1265 | Combined Darby, Streets In PC Storage Trench, lladelphia Water 5.9 2021 TBD
. Department
Schuylkill Stormwater Tree
Trench
20480 | 1266 | Combined | Delaware | Streets In PC Stormwater Tree | Philadelphia Water 0.8 2021 TBD
Trench Department
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Work
Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Infiltration Storage
Open Trench, Rain Philadelphia Water
50167 1267 Combined Delaware P In PC Garden, P 41.7 2021 TBD
Space Department
Stormwater
Wetland
50128 | 1269 | Combined | Delaware | Streets In PC StormwaterTree | Philadelphia Water 4.6 2021 TBD
Trench Department
Stormwater Bump- . .
50170 1272 Combined Schuylkill Streets In PC out, Stormwater Philadelphia Water 1.2 2021 TBD
Department
Tree Trench
Infiltration Storage
Trench, Rain
! Philadelphia W
50170 | 1273 | Combined Schuylkill Streets In PC Garden, lladelphia Water 1.2 2021 TBD
Department
Stormwater Tree
Trench
Infiltration Storage
50174 | 1279 | Combined Delaware Streets In PC Trench, Philadelphia Water 6.0 2021 TBD
Stormwater Tree Department
Trench
20486 | 1282 | Combined | Delaware | Streets In PC Infiltration Storage | Philadelphia Water 0.7 2021 TBD
Trench Department
Stormwater Bump-
out, Infiltration
/ Philadelphia W
50176 | 1283 | Combined Schuylkill Streets In PC Storage Trench, lladelphia Water 7.5 2021 TBD
Department
Stormwater Tree
Trench
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Number

Project

ID

Sewer Type

Watershed

Program

Status

Estimated SMP
Type(s)

Potential Partner(s)

Greened Acre
(acre-inches)

Completion
Date Estimate

Estimated
Construction Cost

Infiltration Storage
50177 | 1287 | Combined | Schuvikill Streets In PC Trench, Philadelphia Water 5.8 2021 TBD
TTF Stormwater Tree Department
Trench
20483 | 1294 | Combined | Delaware | Streets In PC Infiltration Storage | Philadelphia Water 0.7 2021 TBD
Trench Department
40946 1295 Streets In PC Pervious Pavement Philadelphia Water 0.4 2021 TBD
Department
Stormwater Basin,
50182 | 1296 | Combined TTF Streets In PC Stormwater Bump- | Philadelphia Water 5.6 2021 TBD
out, Stormwater Department
Planter, Swale
50133 | 1298 | Combined TTF Streets In PC Infiltration Storage | Philadelphia Water 176 2021 TBD
Trench Department
Infiltration Storage
50184 | 1299 | Combined | Delaware Streets In PC Trench, Philadelphia Water 6.2 2021 TBD
TTF Stormwater Tree Department
Trench
50187 | 1302 | Combined Delaware Streets In PC Infiltration Storage | Philadelphia Water 0.7 2021 TBD
Trench Department
Infiltration Storage
50187 | 1303 | Combined Delaware Streets In PC Trench, Philadelphia Water 0.7 2021 TBD
Stormwater Department
Planter,
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
Stormwater Tree
Trench
Pervious
40902 | 1305 Streets In PC Pavement, Philadelphia Water 05 2021 TBD
Stormwater Tree Department
Trench
50189 | 1307 | Combined schuylkill Streets In PC StormwaterTree | Philadelphia Water 3.3 2021 TBD
Trench Department
Stormwater Bump-
out, Infiltration
/ Philadelphia W
50190 | 1308 | Combined Schuylkill Streets In PC Storage Trench, lladelphia Water 5.4 2021 TBD
Department
Stormwater Tree
Trench
20525 | 1310 | Combined Delaware Streets In PC Infiltration Storage | Philadelphia Water 0.4 2021 TBD
Trench Department
Stormwater Bump-
out, Infiltration . .
50194 1315 Combined Schuylkill Streets In PC Storage Trench, Philadelphia Water 4.5 2021 TBD
Department
Stormwater Tree
Trench
40971 1316 Combined Delaware Streets In PC Infiltration Storage Philadelphia Water 0.3 2021 TBD
Trench Department
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
20536 | 1330 | Combined TTF Streets In PC Infiltration Storage | Philadelphia Water 2.8 2021 TBD
Trench Department
40939 | 1331 | Combined Delaware 128 In PC Infiltration Storage | Philadelphia Water 13 2021 TBD
Trench Department
20513 | 1338 | Combined | Delaware | Streets In PC Infiltration Storage | Philadelphia Water 11 2021 TBD
Trench Department
Infiltration Storage
50212 | 1348 | Combined | Delaware Streets In PC Trench, Philadelphia Water 5.5 2021 TBD
Schuylkill Stormwater Tree Department
Trench
Parking, Infiltration Storage Philadelphia Water
20546 | 1350 | Combined TTF Open In PC 8 P 06 2021 TBD
Trench Department
Space
Stormwater Bump-
out, Infiltration
Del ! Philadelphia W
50217 | 1359 | Combined claware, Streets In PC Storage Trench, lladelphia Water 5.4 2021 TBD
TTF Department
Stormwater Tree
Trench
Stormwater Bump-
Delaware out, Infiltration Philadelphia Water
50221 1363 Combined ! Streets In PC Storage Trench, P 5.8 2021 TBD
TTF Department
Stormwater Tree
Trench
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Project
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Watershed
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Potential Partner(s)
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(acre-inches)

Completion
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Estimated
Construction Cost

Infiltration Storage
Cobbs- Trench Philadelphia Water
40908 1370 Combined Darby, Streets In PC ! P 1.4 2021 TBD
. Stormwater Tree Department
Schuylkill
Trench
Infiltration Storage
50235 | 1392 | Combined | DelAWare, Streets In PC Trench, Philadelphia Water 4.1 2021 TBD
TTF Stormwater Tree Department
Trench
Infiltration Storage Philadelohia Parks &
50257 1428 Combined Delaware Facilities In PC Trench, Rain P . 0.8 2021 TBD
Recreation
Garden
Infiltration Storage
50040 | 153 | Combined Delaware Streets n Trench, Philadelphia Water 2.4 2020 TBD
Construction Stormwater Department
Planter
50055 | 246 Combined schuylkill Streets I Stormwater Tree | Philadelphia Water 14 2020 TBD
Construction Trench Department
Stormwater Bump- . .
50195 | 290 | Combined TTF Streets - out, Infiltration Philadelphia Water 2.7 2020 TBD
Construction Department
Storage Trench
Infiltration Storage . .
40750 | 304 | Combined TTF Streets - Trench, Philadelphia Water 0.5 2020 TBD
Construction Department
Stormwater Tree
Infiltration Storage
40755 | 305 | Combined Delaware Streets n Trench, Philadelphia Water 0.8 2020 TBD
Construction Stormwater Tree Department
Trench
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
50055 | 344 Combined schuylkill Streets I Stormwater Tree | Philadelphia Water 14 2020 TBD
Construction Trench Department
Stormwater Bump-
out, Infiltration . .
50111 376 Combined TTF Streets In . Storage Trench, Philadelphia Water 3.8 2020 TBD
Construction Department
Stormwater Tree
Trench
Cobbs- . .
50055 399 Combined Darby, Streets In . Stormwater Tree Philadelphia Water 1.4 2020 TBD
. Construction Trench Department
Schuylkill
Stormwater Bump-
50055 | 400 | Combined schuylkill Streets n out, Infiltration Philadelphia Water 1.4 2020 8D
Construction Storage Trench, Department
Swale
40784 | 406 Combined Schuylkill Streets I Infiltration Storage | Philadelphia Water 0.5 2020 TBD
Construction Trench Department
Delaware Open In Infiltration Storage Philadelphia Water
50060 | 416 | Combined ' P . Trench, Rain P 12.7 2020 TBD
TTF Space Construction Department
Garden
Stormwater Basin,
Stormwater Bump-
Non- Streets, out, Infiltration . .
40795 | 443 | Contributing, Cobbs- Open I Storage Trench, Philadelphia Water 126 2020 TBD
. Darby Construction . Department
Combined Space Rain Garden,
Stormwater Tree
Trench
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Stormwater Bump-
out, Infiltration . .
50089 455 Combined TTF Streets In . Storage Trench, Philadelphia Water 2.3 2020 TBD
Construction Department
Stormwater
Planter
Infiltration Storage
Trench,
50089 | 459 Combined TTF Streets I Stormwater Philadelphia Water 23 2020 TBD
Construction Planter, Department
Stormwater Tree
Trench
50097 483 Combined Delaware Open In . Infiltration Storage Philadelphia Water 07 2020 TBD
Space Construction Trench Department
40735 | 484 Combined Delaware Streets I Stormwater Tree | Philadelphia Water 0.4 2020 TBD
Construction Trench Department
Infiltration Storage
Open In Trench, Rain Philadelphia Water
50084 487 Combined Delaware P . Garden, P 4.8 2020 TBD
Space Construction Department
Stormwater Tree
Trench
Pervious
Cobbs-
| P Philadelphia W
40800 | 502 Combined Darby, Streets no avement, lladelphia Water 1.2 2020 TBD
. Construction Stormwater Tree Department
Schuylkill
Trench
40819 503 Combined Delaware Streets In . Pervious Pavement Philadelphia Water 1.5 2020 TBD
Construction Department
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In Infiltration Storage | .\ olohia Water
40798 518 Combined Streets . Trench, Pervious P 1.4 2020 TBD
Construction Department
Pavement
40824 | 525 Combined schuylkill Streets I Stormwater Tree | Philadelphia Water 14 2020 TBD
Construction Trench Department
64056 | 564 Combined Schuylkill Open I Rain Garden Philadelphia Water 05 2020 TBD
Space Construction Department
Infiltration Storage
Open In Trench, Rain Philadelphia Water
50104 | 578 | Combined TTF P , Garden, P 6.4 2020 TBD
Space Construction Department
Stormwater Tree
Trench
Infiltration Storage . .
50084 | 580 | Combined | DelAWare, Open n Trench, Rain Philadelphia Water 4.8 2020 TBD
TTF Space Construction Department
Garden
Infiltration Storage
Trench,
50089 | 586 | Combined TTF Streets - Stormwater Philadelphia Water 2.3 2020 TBD
Construction Planter, Department
Stormwater Tree
Trench
Infiltration Storage . .
50101 | 608 Combined schuylkill Open - Trench, Rain Philadelphia Water 9.4 2020 TBD
Space Construction Department
Garden
Appendix 2: Planned Public Green Stormwater Infrastructure Projects Page 39
Philadelphia Water Department September 2019



Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost

50097 | 634 | Combined | Delaware Streets n Stormwater Tree | Philadelphia Water 0.7 2020 TBD
Construction Trench Department

50097 636 Combined Streets In . Infiltration Storage Philadelphia Water 07 2020 TBD
Construction Trench Department

50097 637 Combined Delaware Streets In . Stormwater Tree Philadelphia Water 0.7 2020 TBD
Construction Trench Department

50097 638 Combined Delaware Streets In . Stormwater Tree Philadelphia Water 0.7 2020 TBD
Construction Trench Department

40844 | 989 | Combined schuylkill Streets In | Infiltration Storage | Philadelphia Water 1.2 2020 8D
Construction Trench Department

40829 990 Combined Delaware Streets In . Infiltration Storage Philadelphia Water 0.5 2020 TBD
Construction Trench Department

50097 993 Combined Delaware Streets In . Stormwater Tree Philadelphia Water 0.7 2020 TBD
Construction Trench Department

Infiltration Storage .
In Trench Pennsylvania

40888 1011 Combined Schuylkill Streets . ’ Department of 2.9 2020 TBD

Construction Stormwater Tree .
Transportation
Trench
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
I Philadelphia W
50109 | 1023 | Combined Schuylkill Streets n o Stormwater Tree lladelphia Water 0.1 2020 TBD
Construction Department
50103 | 1024 | Combined Cobbs- Streets n Drainage Well Philadelphia Water 03 2020 TBD
Darby Construction Department
50103 1025 Combined Delaware Streets In . Drainage Well Philadelphia Water 0.3 2020 TBD
Construction Department
50103 1029 Combined Delaware Streets In . Drainage Well Philadelphia Water 0.3 2020 TBD
Construction Department
Cobbs- . .
50101 | 1049 | Combined Darby, Streets n StormwaterTree | Philadelphia Water 9.4 2020 TBD
. Construction Trench Department
Schuylkill
Infiltration Storage
50104 | 1050 | Combined TTF Streets n Trench, Philadelphia Water 6.4 2020 TBD
Construction Stormwater Tree Department
Trench
40866 1065 Combined Cobbs- Streets In _ Infiltration Storage Philadelphia Water 04 2020 TBD
Darby Construction Trench Department
Infiltration Storage
. Trench, . .
50119 1067 Combined Delaware Parking, In . Stormwater Philadelphia Water 2.7 2020 TBD
Streets Construction . Department
Planter, Rain
Garden
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Infiltration Storage
50119 | 1068 | Combined | Delaware Streets - Trench, Philadelphia Water 2.7 2020 TBD
Construction Stormwater Department
Planter
Open Infiltration Storage
. Delaware, Space, In Trench, Philadelphia Water
>0122 1077 Combined TTF Vacant Construction Stormwater Tree Department 2.1 2020 8D
Land Trench
Stormwater Bump-
out, Infiltration
Storage Trench, . .
50122 | 1083 | Combined Delaware, Streets n Stormwater Philadelphia Water 2.1 2020 TBD
TTF Construction Department
Planter, Swale,
Stormwater Tree
Trench
In Infiltration Storage Pennsylvania
50123 1084 Combined Delaware Streets . Trench, Rain Department of 3.1 2020 TBD
Construction :
Garden Transportation
50124 1085 Combined Delaware Open In . Infiltration Storage Philadelphia Water 15.2 2020 8D
Space Construction Trench Department
40858 1123 Combined Streets In . Infiltration Storage Philadelphia Water 0.0 2020 8D
Construction Trench Department
Stormwater Bump-
Streets, out, Infiltration . .
50132 1137 Combined Delaware Open In . Storage Trench, Philadelphia Water 12.9 2020 TBD
Construction Department
Space Stormwater
Planter, Rain
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Estimated
Construction Cost

50132

1138

Combined

Delaware

Streets

In
Construction

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

Philadelphia Water
Department

12.9

2020

TBD

50134

1140

Combined

Schuylkill

Open
Space

In
Construction

Infiltration Storage
Trench, Rain
Garden,
Stormwater Tree
Trench

Philadelphia Water
Department

6.2

2020

TBD

50135

1142

Combined

Schuylkill

Streets

In
Construction

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater
Planter

Philadelphia Housing
Authority

3.0

2020

TBD

50138

1145

Combined

Schuylkill

Streets

In
Construction

Stormwater Bump-
out, Infiltration
Storage Trench,

Stormwater Tree
Trench

Philadelphia Water
Department

6.1

2020

TBD

50138

1146

Combined

Schuylkill

Open
Space

In
Construction

Stormwater Bump-
out, Infiltration
Storage Trench,

Rain Garden

Philadelphia Water
Department

6.1

2020

TBD

50146

1197

Combined

Schuylkill

Vacant
Land

In
Construction

Infiltration Storage
Trench, Rain
Garden

Philadelphia Water
Department

0.5

2020

TBD
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Stormwater Basin,
| B - Philadelphia W
50146 | 1198 | Combined schuylkill Streets n | Stormwater Bump lladelphia Water 0.5 2020 TBD
Construction out, Stormwater Department
Planter, Swale
Infiltration Storage
Trench,
50149 1202 Combined, Delaware Streets In . Stormwater Philadelphia Water 49 2020 TBD
Separate Construction Planter, Department
Stormwater Tree
Trench
In Stormwater Bump-
50151 1204 Combined Delaware Streets . out, Infiltration Center City District 0.3 2020 TBD
Construction
Storage Trench
40906 | 1246 | Combined TTF Streets In | Infiltration Storage | Philadelphia Water 0.2 2020 TBD
Construction Trench Department
In Stormwater Tree Pennsylvania
40928 1275 Combined TTF Streets . Department of 4.4 2020 TBD
Construction Trench .
Transportation
Stormwater Bump-
out, Infiltration
Storage Trench,
. | St t
50175 1281 Combined Delaware Streets : . ormwa e.r Streets Department 50.8 2020 TBD
Construction Planter, Rain
Garden, Swale,
Stormwater Tree
Trench
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Work Project Estimated SMP . Greened Acre Completion Estimated
Number D Sewer Type Watershed Program Status Type(s) Potential Partner(s) (acre-inches) Date Estimate | Construction Cost
| Infil i
40945 | 1292 | Combined schuylkill Streets no nfiltration Storage | ;0 peveloper 22 2020 TBD
Construction Trench
Infiltration Storage . .
| Philadelphia W
50149 | 1379 | Combined Delaware Open n o Trench, Rain lladelphia Water 4.9 2020 TBD
Space Construction Department
Garden
. . Pennsylvania
40938 1423 Combined Delaware Streets In . Infiltration Storage Department of 1.1 2020 TBD
Construction Trench .
Transportation
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Table 1: Private Project Tracking Metrics and Reporting Format

Private Project Tracking Metrics

Tracking . Greened Acres
Number Sewer Type Category | Watershed Zip Code SMP Type (s) (acre-inch)

Table 2: Private/Incentives SMP Type Definitions

Private / Incentives SMP Type Definitions

Basin A surface basin or depression that is vegetated with mowed grass. It is designed to
detain and release stormwater runoff and/or infiltrate where feasible.

Bioinfiltration / A bioinfiltration/bioretention basin is a vegetated basin or depression designed to

Bioretention either infiltrate or release stormwater runoff.

Blue Roof A blue roof is a storage system designed into a roof surface such that the roof retains
stormwater. Blue roofs are designed to reduce the rate of stormwater runoff.
Cisterns are storage tanks, located either above or below ground, that captures and

Cistern stores runoff and can thereby reduce runoff volume. Stored water may drain by
gravity or be pumped to its ultimate end use for a variety of non-potable water
needs.
Depaving projects remove existing impervious pavement and restore the surface with
grass, other types of vegetation, or loose materials (stone, mulch, etc.) such that the

Depaving area can thereafter be considered pervious area. Depaving projects remove
contributing impervious area from the sewer system. Categorized as a Disconnection
and logged in square feet.

Green Roof A green roof is a vegetated surface installed over a roof surface. Green roofs are
effective in reducing the volume and rates of stormwater runoff.

Planters At or above grade planter area and number of planters tracked as "Disconnection”
practice. Do not contribute to water quality.
Porous pavement is a hard permeable surface commonly composed of concrete,

Porous Pavement asphalt or pavers. It is designed to detain and release stormwater runoff and/or
infiltrate where feasible.

Total Rooftop Area . )

Disconnected Tracked as the square footage of roof runoff directed to a pervious area.

Total Pavement Tracked as the square footage of runoff from impervious surfaces directed to a

Disconnections pervious area.

) Tracked as either "existing" or "new" tree credits, where each tree is credited with

Tree Credit

100 square feet of management per tree.
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Table 3: Complete Private Development Green Stormwater Infrastructure

. S (] d
Tracking Number eWer Category Watershed Type SMP Types reene
2005-0052-01 Combined | Verified Lowe;isvc:r”y'k'” 19139 Subsurface Infiltration 25
2005-0099-01 Combined | Verified Lowe;isvc:r”y'k'” 19131 Surface Detention 37.4
2006-0017-01 | Combined | Verified | OWerSMWIKIl g0, | Subsurface Infiltration, 12
River Porous Pavement
2006-0057-01 Combined Verified Delaware Direct 19123 Subsurface Detention 0.0
2006-0063-01 Combined Verified Delaware Direct 19122 Subsurface Infiltration 1.9
2006-0074-01 Combined | Verified L°We;isvc:r”y'k'” 19145 Subsurface Infiltration 0.7
2006-0084-01 Combined Verified Delaware Direct 19121 Subsurface Infiltration 2.5
2006-0110-01 Combined | Verified | Delaware Direct | 19140 Subsurface Infiltration, 0.7
Subsurface Detention
2006-129-01 Combined | Verified | “OWerschuvlkil g5, | Subsurface Detention, 0.5
River Green Roof
2006-132-01 Combined Verified Delaware Direct 19133 Subsurface Detention 0.2
2006-30TH-236-01 | Combined | Verified L°We;is\f:r”y'k'” 19104 Surface Infiltration 0.6
2006-777L-326-01 | Combined | Verified | Delaware Direct | 19147 Subsurface Infiltration, 2.0
Porous Pavement
2006-9349-349-01 Combined Verified Delaware Direct 19123 Subsurface Detention 0.1
2006-94-01 Combined Verified Delaware Direct 19148 Subsurface Detention 2.3
2006-96-01 Combined Verified Lowe;is\;::ruylklll 19140 Subsurface Detention 0.1
. . Lower Schuylkill . .
2006-ANGE-268-01 Combined Verified River 19104 Subsurface Infiltration 0.8
. - Lower Schuylkill .
2006-ANNE-209-01 Combined Verified River 19104 Subsurface Detention 0.2
2006-BCRC-246-01 Combined Verified Delaware Direct 19134 Subsurface Infiltration 0.2
2006-BEAZ-250-01 Combined Verified Delaware Direct 19134 Subsurface Detention 1.6
2006-BOOT-310-01 | Combined | Verified Cobbs Creek 19139 Subsurface Infiltration, 0.7
Subsurface Detention
Subsurface Infiltration,
2006-BRID-200-01 Combined Verified Delaware Direct 19137 Disconnected Impervious 0.7
Area
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Tracking Number

Sewer

Category

Watershed Type

SMP Types

Greened

Type Acres
2006-CCP0O-276-01 Combined Verified Delaware Direct 19122 Surface Inflltrat!on, Surface 4.5
Detention
. - Lower Schuylkill .
2006-CINT-431-01 Combined Verified River 19131 Surface Detention 9.5
2006-COMM-328-01 | Combined | Verified Cobbs Creek 19139 Subsurface Detention, 0.9
Cistern, Porous Pavement
Subsurface Detention,
2006-EDWI-215-01 Combined Verified Delaware Direct 19136 Disconnected Impervious 0.8
Area
2006-FAIR-175-01 Combined Verified Delaware Direct 19123 Subsurface Infiltration 1.2
Subsurface Detention,
2006-FEDE-409-01 Combined Verified Delaware Direct 19106 Green Roof, Disconnected 0.3
Impervious Area
2006-FRON-290-01 Combined Verified Delaware Direct 19140 Subsurface Infiltration 0.5
Subsurface Detention,
2006-GENE-192-01 Combined | Verified Delaware Direct 19123 Disconnected Impervious 0.3
Area
. - Lower Schuylkill .
2006-HESS-267-01 Combined Verified River 19146 Subsurface Detention 0.6
2006-HOPE-447-01 Combined Verified Delaware Direct 19122 Porous Pavement 0.5
2006-HUNT-445-01 | Combined | Verified | Delaware Direct | 19133 Subsurface Infiltration, 14
Porous Pavement
2006-LAWT-291-01 Combined Verified Delaware Direct 19135 Subsurface Detention 1.2
2006-LE22-460-01 | Combined | Verified | Delaware Direct | 19123 Subsurface Infiltration, 0.7
Porous Pavement
2006-MANT-306-01 | Combined | Verified | OWerschuvlkil ) 1q,0, | Subsurface Infiltration, 0.5
River Porous Pavement
. - Lower Schuylkill .
2006-MARS-381-01 Combined Verified River Subsurface Detention 0.1
. - Lower Schuylkill .
2006-MARS-407-01 Combined Verified River Subsurface Detention 0.0
2006-MICH-419-01 | Combined | Verified | Delaware Direct | 19125 Subsurface Infiltration, 0.4
Porous Pavement
. - . Surbsurface Infiltration,
2006-MOOR-320-01 | Combined Verified Delaware Direct 19148 . 0.3
Subsurface Detention
2006-NATI-441-01 Combined Verified Delaware Direct 19106 Subsurface Detention 0.5
2006-NEWF-343-01 | Combined | Verified Pennypack Creek 19136 Subsurface Infiltration 2.5
. - Lower Schuylkill . .
2006-0OVER-462-01 Combined Verified River 19151 Subsurface Infiltration 1.8
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Sewer Greened
Tracking N W hed T Zi MPT
racking Number Type Category atershed Type ip S ypes Acres
. - Tacony-Frankford .
2006-PASQ-416-01 Combined Verified Creek 19124 Subsurface Detention 0.3
. - Lower Schuylkill .
2006-PENN-421-01 Combined Verified River 19107 Subsurface Detention 2.3
2006-PHIL-205-01 | Combined | Verified | Delaware Direct | 19123 Subsurface Detention, 0.1
Porous Pavement
2006-PILG-444-01 Combined Verified Delaware Direct 19111 Subsurface Infiltration 1.1
Taconv-Frankford Subsurface Infiltration,
2006-P1ZZ-242-01 Combined | Verified \C/reek 19138 Disconnected Impervious 0.2
Area
2006-PREF-176-01 Combined Verified Delaware Direct 19148 Subsurface Detention 1.6
2006-PROG-400-01 Combined Verified Delaware Direct 19122 Subsurface Infiltration 3.7
2006-PROP-233-01 | Combined | Verified L°We;is\f:r”y'k'” 19146 Subsurface Infiltration 1.0
. - Lower Schuylkill . .
2006-REBA-275-01 Combined Verified River 19143 Subsurface Infiltration 2.1
2006-SAFE-234-01 | Combined | Verified | Delaware Direct | 19134 Subsurface Detention, 0.6
Bioretention
2006-50LI-300-01 | Combined | Verified | Delaware Direct | 19149 Subsurface Infiltration, 2.0
Bioretention
. - Lower Schuylkill . .
2006-STHE-171-01 Combined Verified River 19130 Subsurface Infiltration 0.4
2006-5T/0-273-01 | Combined | Verified | -OWerschuvlkdll ) q,3 | Subsurface Infiltration, 11
River Porous Pavement
2006-TACO-337-01 Combined Verified Delaware Direct 19149 Subsurface Infiltration 0.2
2006-TEMP-197-01 | Combined | Verified | 2comyFrankford g, Subsurface Detention, 0.2
Creek Porous Pavement
. - . Subsurface Detention,
2006-TEMP-210-01 Combined Verified Delaware Direct 19122 0.6
Porous Pavement
2006-TEMP-245-01 Combined Verified Delaware Direct 19122 Subsurface Infiltration 1.1
Surface Infiltration,
Lower Schuvlkill Subsurface Detention,
2006-UNIO-235-01 Combined Verified River ¥ 19104 Porous Pavement, 1.1
Disconnected Impervious
Area
. - Lower Schuylkill .
2006-VAUX-338-01 Combined Verified River 19121 Subsurface Detention 1.3
Subsurface Detention,
2006-WALN-251-01 | Combined | Verified | -OWerSehuwvlkill g0, Green Roof, Porous 0.7
River Pavement, Disconnected
Impervious Area
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Sewer Greened
Tracking N W hed T Zi MP T
racking Number Type Category atershed Type ip S ypes Acres
2007-1615-544-01 | Combined | Verified | -OWerSchuvlkill g9,y | Subsurface Infiltration, 0.6
River Porous Pavement
2007-4839-625-01 | Combined | Verified L°We;is\f:r”y'k'” 19131 Subsurface Detention 1.0
. - Tacony-Frankford . .
2007-AR0OU-626-01 Combined | Verified Creek 19144 Subsurface Infiltration 0.5
2007-CECI-556-01 Combined Verified Delaware Direct 19121 Subsurface Detention 1.1
2007-CECI-561-01 | Combined | Verified | DelawareDirect | 19121 | Soosurface Infiltration, 0.8
Subsurface Detention
Lower Schuvlkill Cistern, Porous Pavement,
2007-DREX-669-01 Combined | Verified River ¥ 19104 Disconnected Impervious 0.8
Area
. - Tacony-Frankford .
2007-EYEI-616-01 Combined | Verified Creek 19141 Subsurface Detention 0.4
2007-GAMB-624-01 | Combined | Verified Taco”g'::;kford 19124 Porous Pavement 0.1
2007-GAMB-701-01 | Combined | Verified | 'ccomyFrankford 4154 Bioinfiltration, Porous 15
Creek Pavement
Subsurface Detention,
Taconv-Frankford Bioinfiltration, Bioretention,
2007-GERM-647-01 | Combined Verified Zreek 19144 Cistern, Green Roof, 0.8
Disconnected Impervious
Area
Subsurface Detention,
2007-GUI0-721-01 | Combined | Verified | OWerschuvlill | q,5 | PorousPavement, 14
River Disconnected Impervious
Area
Subsurface Infiltration,
2007-HACE-731-01 Combined Verified Delaware Direct 19140 Disconnected Impervious 0.5
Area
Porous Pavement,
2007-HERR-690-01 Combined Verified Delaware Direct 19147 Disconnected Impervious 0.6
Area
Subsurface Detention,
2007-HOWI-498-01 | Combined | Verified Delaware Direct 19123 Disconnected Impervious 0.3
Area
Subsurface Infiltration,
2007-LASA-593-01 | Combined | Verified | '2cony-Frankford | g, _ Porous Pavement, 10.6
Creek Disconnected Impervious
Area
2007-MCDO-558-01 | Combined Verified Delaware Direct 19133 Subsurface Detention 0.5
2007-MCDO-560-01 | Combined | Verified Delaware Direct 19135 Subsurface Detention 0.1
. - . Green Roof, Porous
2007-MTTA-480-01 Combined Verified Delaware Direct 19123 0.3
Pavement
Appendix 3: Complete Redevelopment and Incentivized Green Stormwater Infrastructure Projects Page 6
Philadelphia Water Department September 2019




. Sewer . Greened
Tracking Number Type Category Watershed Type Zip SMP Types Acres
2007-PASH-524-01 Combined Verified Cobbs Creek 19142 Subsurface Infiltration 0.8

2007-POWE-679-01 | Combined | Verified | -OWerschuvlkill | 1q,0, | Disconnected impervious 0.4
River Area
2007-PRAD-489-01 Combined Verified Delaware Direct 19122 Subsurface Infiltration 1.5
Lower Schuvlkill Porous Pavement,
2007-SAIN-553-01 Combined Verified River ¥ 19131 Disconnected Impervious 3.6
Area
2007-5IM0-496-01 | Combined | Verified | ccomy-Frankford 50 Bioinfiltration, Porous 0.5
Creek Pavement
2007-SOUT-557-01 Combined Verified Delaware Direct 19148 Subsurface Detention 0.1
. - Green Roof, Porous
2007-THEC-538-01 Combined Verified Cobbs Creek 19143 0.6
Pavement
. - Tacony-Frankford .
2007-THEL-606-01 Combined Verified Creek 19119 Subsurface Detention 0.5
2007-THEM-495-01 | Combined | Verified | OWerSChuylkill | g1 Surface Detention, 6.4
River Subsurface Detention
Lower Schuvlkill Subsurface Infiltration,
2007-UNIV-633-01 Combined Verified River ¥ 19104 Bioinfiltration, Disconnected 0.4
Impervious Area
2007-WARN-646-01 | Combined Verified Delaware Direct 19133 Subsurface Infiltration 2.1
2007-WARN-651-01 | Combined Verified Delaware Direct 19133 Subsurface Infiltration 2.7
2007-WASH-642-01 Combined Verified Delaware Direct 19146 Subsurface Infiltration 1.0
2007-WEST-684-01 Combined Verified Cobbs Creek 19139 Subsurface Detention 0.0
2007-WILL-699-01 | Combined | Verified | Delaware Direct | 19134 Subsurface Detention, 5.0
Bioretention
2008-1600-898-01 Combined Verified Delaware Direct 19122 Bioretention 0.5
2008-20UN-767-01 | Combined | Verified | OWerSchuvlkill 1 q104 Green Roof, Porous 0.4
River Pavement
Surface Detention,
2008-2116-992-01 | Combined | Verified | -OWerSchuvlkill g, q | Bioretention, Green Roof, 0.5
River Disconnected Impervious
Area
2008-2552-873-01 Combined Verified Delaware Direct 19134 Subsurface Infiltration 0.7
Subsurface Infiltration,
2008-4014-979-01 Combined Verified Delaware Direct 19123 Disconnected Impervious 0.5
Area
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Lower Schuvlkill Subsurface Infiltration,
2008-BARN-986-01 Combined Verified River ¥ 19130 Green Roof, Disconnected 3.5
Impervious Area
2008-CAST-875-01 Combined Verified Delaware Direct 19149 Subsurface Detention 0.0
Subsurface Infiltration,
2008-CLAS-765-01 | Combined | Verified | OWersehwikdll | 1q,q | PorousPavement, 0.3
River Disconnected Impervious
Area
Subsurface Infiltration,
2008-COMM-763-01 | Combined | Verified | OWerschuvikll 443 Green Raof, Porous 23
River Pavement, Disconnected
Impervious Area
Lower Schuvlkill Subsurface Infiltration,
2008-DREX-788-01 Combined Verified River ¥ 19104 Bioinfiltration, Porous 1.5
Pavement
Lower Schuvlkill Subsurface Detention,
2008-DREX-950-01 Combined Verified River ¥ 19104 Green Roof, Disconnected 0.2
Impervious Area
. - Lower Schuylkill
2008-FRAN-921-01 Combined Verified River 19104 Porous Pavement 0.3
2008-FRAN-994-01 | Combined | Verified | Delaware Direct | 19130 Subsurface Infiltration, 0.7
Porous Pavement
2008-MART-980-01 Combined Verified Delaware Direct 19147 Subsurface Infiltration 0.6
. - Lower Schuylkill ) .
2008-NAVA-893-01 Combined Verified River 19146 Subsurface Infiltration 5.7
Subsurface Detention,
2008-NEWK-958-01 Combined Verified Delaware Direct 19122 Bioinfiltration, Green Roof, 5.2
Porous Pavement
2008-NEWL-778-01 Combined Verified Delaware Direct 19140 Subsurface Infiltration 0.5
2008-NEWL-839-01 Combined Verified Delaware Direct 19140 Subsurface Infiltration 0.5
Lower Schuvlkill Subsurface Infiltration,
2008-NORT-1012-01 | Combined Verified River Y 19104 Disconnected Impervious 0.4
Area
Subsurface Infiltration,
2008-PROP-824-01 | Combined | Verified | OWerschuvlkill | 1q,35 | PorousPavement, 5.4
River Disconnected Impervious
Area
2008-ROLA-813-01 | Combined | Verified | '2cony-Frankford | o) Subsurface Infiltration, 0.2
Creek Green Roof
Subsurface Detention,
2008-ROTE-960-01 Combined Verified Delaware Direct 19148 Bioretention, Porous 1.6
Pavement
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Subsurface Infiltration,
2008-SCHM-902-01 | Combined | Verified | Delaware Direct | 19123 Green Roof, Porous 4.4
Pavement, Disconnected
Impervious Area
2008-SHER-926-01 | Combined | Verified | Delaware Direct | 19122 Green Roof, Porous 0.2
Pavement
2008-STRA-799-01 | Combined | Verified | -OWerschuvlkil g9, | Subsurface Infiltration, 0.4
River Porous Pavement
2008-STRA-802-01 | Combined | Verified | OWersSchwikill ) g5, | Subsurface Infiltration, 0.3
River Porous Pavement
. - . Subsurface Detention,
2008-THEC-806-01 Combined Verified Delaware Direct 19103 0.2
Green Roof
2008-WALG-838-01 | Combined | Verified | DelawareDirect | 19146 |  >uPsurface Detention, 0.5
Bioretention
. - Lower Schuylkill
2008-W0OO0D-864-01 | Combined Verified River 19104 Porous Pavement 0.5
2009-GLOB-1016-01 | Combined | Verified | -OWerschuvlkill - q,5, | Subsurface Detention, 18
River Bioretention
2009-PENN-1019-01 | Combined | Verified | OWerschuylkill | qq1q, | subsurface Detention, 3.9
River Bioretention
2009-1ATS-1023-01 | Combined | Verified | DelawareDirect | 1914g |  SuPsurface Detention, 0.8
Green Roof
Taconv-Frankford Subsurface Infiltration,
2009-PRES-1037-01 Combined Verified \(/:reek 19150 Bioretention, Porous 1.9
Pavement
2009-DORA-1041-01 | Combined | Verified | -OWerschuvikil ) q,3) | Subsurface Infiltration, 0.4
River Porous Pavement
2009-STRA-1050-01 | Combined | Verified Lowe;is\f:r”y'k'” 19121 Subsurface Infiltration 0.2
. - Lower Schuylkill . .
2009-STRA-1055-01 | Combined Verified River 19121 Subsurface Infiltration 0.3
. . Lower Schuylkill . .
2009-MANT-1033-01 | Combined Verified River 19104 Subsurface Infiltration 3.6
2009-LAWR-1044-01 | Combined | Verified | Delaware Direct | 19140 Subsurface Infiltration, 3.0
Porous Pavement
2009-5I5T-1062-01 | Combined | Verified | OWershWIKil - qq1q5 |  Disconnected impervious 0.2
River Area
. Subsurface Infiltration,
2009-NEWH-1075- Combined Verified Lower ?chuylklll 19139 Disconnected Impervious 0.3
01 River
Area
Subsurface Detention,
2009-TEMP-1077-01 | Combined Verified Delaware Direct 19122 Bioretention, Porous 0.9
Pavement
Subsurface Infiltration,
2009-TDBA-1072-01 | Combined Verified Delaware Direct 19149 Bioinfiltration, Disconnected 1.1
Impervious Area
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2009-2007-1090-01 | Combined Verified Delaware Direct 19148 Subsurface Detention 17.7
2009-PHIL-1101-01 | Combined | Verified | OWerSchwlkill 4,0 Subsurface Detention, 0.3
River Bioretention
2009-TEMP-1096-01 | Combined Verified Delaware Direct 19122 Porous Pavement 1.5
Subsurface Infiltration,
2009-FRAN-1130-01 | Combined | Verified Delaware Direct 19137 Disconnected Impervious 4.1
Area
. - Lower Schuylkill . .
2009-PEC0O-1133-01 | Combined Verified River 19146 Subsurface Infiltration 2.8
Lower Schuvlkill Subsurface Infiltration,
2009-SIST-1131-01 Combined Verified River ¥ 19103 Green Roof, Disconnected 0.4
Impervious Area
. - Lower Schuylkill . .
2009-HELP-1138-01 | Combined | Verified River 19153 Subsurface Infiltration 3.7
2009-NICE-1136-01 | Combined | Verified | 'ocomyFrankford j g, | Subsurface Detention, 0.4
Creek Bioretention
Lower Schuvlkill Green Roof, Porous
2009-JANN-1141-01 | Combined Verified River ¥ 19104 Pavement, Disconnected 0.3
Impervious Area
2009-PRIN-1147-01 | Combined | Verified | OWerschWlkil - qq15, | Subsurface infiltration, 0.5
River Green Roof
2009-CANC-1145-01 | Combined | Verified | '2comy-Frankford | yq,54 Surface Detention, 6.1
Creek Bioretention
Porous Pavement,
2009-HAWT-1102-01 | Combined Verified Delaware Direct 19147 Disconnected Impervious 0.3
Area
2009-SCHU-1140-01 | Combined | Verified | oW Schuvlkill - q,45 |  Disconnected Impervious 0.7
River Area
2009-THEM-1167-01 | Combined | Verified | Delaware Direct | 19121 Green Roof, Porous 0.4
Pavement
Subsurface Infiltration,
2009-NEWP-1166-01 | Combined Verified Delaware Direct 19140 Disconnected Impervious 0.7
Area
2009-WOLC-1169-01 | Combined | Verified | |2cony-Frankford |54 Subsurface Detention, 1.7
Creek Bioinfiltration
Subsurface Detention,
2009-PENN-1144-01 | Combined | Verified | -OWerschuvlkill } 4q74, Green Roof, Porous 0.4
River Pavement, Disconnected
Impervious Area
2009-RODI-1176-01 | Combined | Verified L°We;ifehr”y'k'” 19130 Subsurface Infiltration 0.2
Bioretention, Green Roof,
2009-THEC-1174-01 | Combined | Verified Delaware Direct 19135 Disconnected Impervious 0.6
Area
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. - Lower Schuylkill
2009-THEP-1173-01 Combined Verified River 19140 Green Roof 0.1
2009—W?)IiM-1045- MS4 Verified Delaware Direct 19148 Direct Discharge 8.0
Subsurface Infiltration,
2009-7149-1186-01 | Combined | Verified Delaware Direct 19135 Disconnected Impervious 0.4
Area
2009-PARK-1197-01 | Combined | Verified | -OWerSchuvlkill ) g q, | Bioinfiltration, Disconnected |
River Impervious Area
2009-PHIL-1205-01 Combined Verified Delaware Direct 19148 Porous Pavement 14.6
Lower Schuvlkill Green Roof, Porous
2009-WEST-1222-01 | Combined Verified River ¥ 19139 Pavement, Disconnected 1.4
Impervious Area
. - . Subsurface Infiltration,
2009-CONG-1210-01 | Combined Verified Delaware Direct 19133 2.8
Porous Pavement
2009-PASC-1226-01 | Combined | Verified Cobbs Creek 19142 Subsurface Infiltration, 33
Porous Pavement
2010-BRID-1233-01 | Combined | Verified | Delaware Direct | 19137 Subsurface Infiltration, 11
Porous Pavement
2010-PSDC-1234-01 | Combined Verified Delaware Direct 19147 Subsurface Infiltration 1.1
Subsurface Infiltration,
2010-PASC-1238-01 | Combined | Verified Cobbs Creek 19142 _ Porous Pavement, 2.2
Disconnected Impervious
Area
2010-5TJ0-1239-01 | Combined | Verified | OWerSChuvlkill | g1 Subsurface Infiltration, 1.0
River Bioinfiltration, Green Roof
Lower Schuvlkill Subsurface Detention,
2010-THEF-1254-01 Combined Verified River ¥ 19103 Bioretention, Disconnected 0.4
Impervious Area
. - Tacony-Frankford . .
2010-ESPE-1288-01 Combined Verified Creek 19140 Subsurface Infiltration 1.1
Lower Schuvlkill Subsurface Infiltration,
2010-1800-1260-01 | Combined Verified River Y 19146 Disconnected Impervious 0.8
Area
2010-4109-1277-01 | Combined | Verified | OW&r SChuvlkill 115,04 Green Roof, Porous 0.2
River Pavement
2010-MOVYE-1306-01 | Combined | Verified | Delaware Direct | 19125 Green Roof, Porous 0.6
Pavement
2010-411W-1300-01 | Combined | Verified | Delaware Direct | 19122 Subsurface Detention, 0.2
Bioretention
2010-UNIV-1312-01 | Combined | Verified | -OWerSchuvlkill g0, Subsurface Detention, 0.7
River Green Roof
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Subsurface Infiltration,
2010-TEMP-1302-01 | Combined Verified Delaware Direct 19122 Cistern, Disconnected 2.9
Impervious Area
2010-8828-1321-01 | Combined | Verified Pennypack Creek 19136 Subsurface Infiltration 1.2
2010-3737-1331-01 | Combined | Verified | OWerschuvikil ) q,0, | Subsurface Detention, 0.3
River Green Roof
2010-WATE-1343-01 | Combined | Verified | Delaware Direct | 19123 D's°°”"e°fr‘:a'mpe”"°“5 0.1
. - Tacony-Frankford . .
2010-BROA-1347-01 | Combined Verified Creek 19141 Subsurface Infiltration 0.9
2010-PSPH-1353-01 | Combined | Verified | -OWerSChuvlkll i yqq5, | Subsurface Infiltration, 8.4
River Green Roof
2010-PNKW-1360-01 | Combined | Verified | '2con-Frankford | -,q,q | Subsurface Infiltration, 2.3
Creek Porous Pavement
2010-HUNT-1351-01 | Combined Verified Tacony-Frankford 19140- Disconnected Impervious 01
Creek 2107 Area
. - . Surface Detention,
2010-PHIL-1362-01 Combined Verified Delaware Direct 19148 . . 0.9
Bioretention
Lower Schuvlkill Surface Detention, Green
2010-CHOP-1367-01 | Combined Verified River ¥ 19104 Roof, Disconnected 2.6
Impervious Area
. - Lower Schuylkill .
2010-GEST-1346-01 | Combined Verified River 19131 Subsurface Detention 1.1
2010-PROP-1376-01 | Combined | Verified | Delaware Direct | 19141 Subsurface Infiltration, 2.4
Bioinfiltration
2010-ARCH-1393-01 | Combined Verified Delaware Direct 19122 Green Roof 0.2
2010-WIST-1397-01 | Combined | Verified | -OWerSChuvlkill 910 Subsurface Detention, 0.4
River Green Roof
2010-DREX-1399-01 | Combined | Verified | -OWerSchuvlkill 1 g104 Subsurface Detention, 15
River Green Roof
Porous Pavement,
2010-DICK-1410-01 Combined Verified Delaware Direct 19148 Disconnected Impervious 0.7
Area
2010-1940-1435-01 | Combined | Verified | Delaware Direct | 19140 Subsurface Infiltration, 0.6
Porous Pavement
2010-5526-1348-01 | Combined | Verified Darby Creek 19139 Subsurface Infiltration, 05
Porous Pavement
2010-CREA-1427-01 | Combined | Verified | Delaware Direct | 19125 Green Roof, Porous 0.3
Pavement
2010-NORT-1449-01 | Combined | Verified | 2cony-Frankford | 19124- Subsurface Infiltration 0.9
Creek 3024
Lower Schuvlkill Subsurface Infiltration,
2010-EARL-1460-01 | Combined | Verified River ¥ 19146 Disconnected Impervious 0.5
Area
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Taconv-Frankford Subsurface Detention,
2010-PLEA-1444-01 | Combined Verified \C/reek 19119 Green Roof, Disconnected 0.2
Impervious Area
Subsurface Detention,
2010-PHIL-1469-01 Combined Verified Delaware Direct 19148 Bioretention, Disconnected 3.4
Impervious Area
Subsurface Infiltration,
2010-NORR-1475-01 | Combined | Verified Delaware Direct 19122 Disconnected Impervious 2.1
Area
2010-4FRA-1464-01 | Combined | Verified | -OWerSchuvlkill 503 Subsurface Detention, 0.9
River Green Roof
Subsurface Infiltration,
2010-AGIL-1461-01 Combined | Verified Delaware Direct 19121 Disconnected Impervious 1.4
Area
Lower Schuvlkill Subsurface Detention,
2010-UNIV-1385-01 | Combined Verified River ¥ 19104 Bioretention, Disconnected 1.4
Impervious Area
011-PROP-1483-01 | Combined Verified Tacony-Frankford 19144 Surface Infiltration, Porous 16
Creek Pavement
. o Tacony-Frankford
2011-CANC-1485-01 | Combined Verified Creek 19124 Green Roof 0.2
2011-LOCU-1503-01 | Combined | Verified | OWerSchuylkill 4,4, | Disconnected Impervious 0.2
River Area
2011-CONV-1491-01 | Combined | Verified | -OWerschuvlkll i q,47 Subsurface Detention, 0.3
River Green Roof
Subsurface Infiltration,
. - . Subsurface Detention,
2011-STMA-1508-01 | Combined Verified Delaware Direct 19147 0.5
Green Roof, Porous
Pavement
Subsurface Infiltration,
2011-KARA-1505-01 | Combined | Verified | OWerSchuvlkill ) g4 _ Porous Pavement, 4.0
River Disconnected Impervious
Area
Subsurface Infiltration,
2011-HAMI-1518-01 | Combined | Verified | OWershuylkill 19,0 | Cistern, Green Roof, 19
River Disconnected Impervious
Area
2011-FAIR-1488-01 | Combined | Verified | Delaware Direct | 19130 Subsurface Detention, 0.4
Green Roof
2011_M2?T-1516- Combined Verified Delaware Direct 19122 Subsurface Infiltration 2.8
Subsurface Infiltration,
2011-CHRI-1545-01 Combined Verified Delaware Direct 19147 Green Roof, Porous 1.0
Pavement
2010-GRAN-1432-01 | Combined | Verified | OWerSchuvlkill 1 4139 Subsurface Detention, 0.6
River Green Roof
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. - Lower Schuylkill . .
2011-4240-1543-01 Combined Verified River 19104 Subsurface Infiltration 0.7
. - Lower Schuylkill . .
2011-CCTD-1535-01 | Combined Verified River 19139 Subsurface Infiltration 1.0
2011-HAGE-1562-01 | Combined | Verified | Delaware Direct | 19125 | >ubsurface Infiltration, 15
Porous Pavement
2011-SAMU-1569-01 | Combined Verified Delaware Direct 19111 Porous Pavement 0.4
2011-HOME-1571- Combined Verified Delaware Direct 19107 _Subsurfa.ice Detention, 0.2
01 Bioretention, Green Roof
Lower Schuvlkill Subsurface Infiltration,
2011-TOLL-1586-01 Combined Verified River ¥ 19146 Green Roof, Disconnected 2.4
Impervious Area
Surbsurface Infiltration,
2011-THEB-1594-01 | Combined | Verified | 2cony-Frankford | g5, |  Subsurface Detention, 0.8
Creek Bioretention, Disconnected
Impervious Area
. - . Subsurface Detention,
2011-DIAM-1617-01 | Combined Verified Delaware Direct 19140 0.4
Green Roof
Subsurface Infiltration,
2011_NE(\)A1/N_1620_ Combined Verified Delaware Direct 19123 Green Roof, Porous 0.9
Pavement
. - Tacony-Frankford ) .
2011-DOLL-1636-01 | Combined Verified Creek 19144 Subsurface Infiltration 0.3
Subsurface Infiltration,
2011-TEMP-1622-01 | Combined Verified Delaware Direct 19122 Green Roof, Blue Roof, 1.9
Porous Pavement
Lower Schuvlkill Bioretention, Green Roof,
2011-DREX-1638-01 | Combined Verified River ¥ 19104 Disconnected Impervious 0.8
Area
2011-3343-1653-01 | Combined | Verified | ocomyFrankford i yq0,, | Subsurface Infiltration, 0.7
Creek Porous Pavement
2011-8318-1655-01 | Combined | Verified | OWerSchuvlkill i q,5 Green Roof, Porous 0.2
River Pavement
2011-BOTT-1646-01 | Combined | Verified | '2cony-Frankford | g5, Subsurface Detention, 2.7
Creek Bioretention
Surface Infiltration,
2011-PHIL-1596-01 | Combined | Verified | OWersehuvlkil 44104 Bloretention, Porous 3.2
River Pavement, Disconnected
Impervious Area
2011-PROP-1662-01 | Combined | Verified | OWerSchuvlkill 1 q139 Surface Infiltration, 3.7
River Subsurface Infiltration
Subsurface Infiltration,
2011-JWSD-1674-01 | Combined | Verified Delaware Direct 19122 Disconnected Impervious 1.8
Area
. - Lower Schuylkill . .
2011-33RD-1697-01 | Combined Verified River 19132 Bioretention, Green Roof 0.1
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. - . Surface Detention,
2011-1955-1699-01 Combined Verified Delaware Direct 19125 _ . . . 4.7
Bioinfiltration, Bioretention
Taconv-Frankford Surface Infiltration,
2011-GREE-1706-01 | Combined Verified »Clreek 19138 Subsurface Detention, 1.9
Porous Pavement
. - Lower Schuylkill
2011-PENN-1664-01 | Combined Verified River 19104 Porous Pavement 0.2
Subsurface Infiltration,
2011-TEMP-1739-01 | Combined | Verified | Delaware Direct | 19122 Subsurface Detention, 2.1
Bioretention, Cistern,
Porous Pavement
2011-NICE-1728-01 | Combined | Verified | 2comy-Frankford | 1,4 | Subsurface infiltration, 0.3
Creek Porous Pavement
2011-NICE-1729-01 | Combined | Verified | '2comy-Frankford | 9140 Subsurface Detention, 0.5
Creek Porous Pavement
2011-NICE-1730-01 | Combined | Verified | '2comy-Frankford | o100 Subsurface Infiltration, 11
Creek Porous Pavement
2012-1900-1754-01 | Combined | Verified | -OWerSchuvlkill g 45 Green Roof, Porous 06
River Pavement
2012-CARP-1765-01 | Combined | Verified | Delaware Direct | 19146 | Sioretention, Green Roof, 0.4
Porous Pavement
2012-SOUT-1782-01 | Combined | Verified | Delaware Direct | 19102 Subsurface Detention, 0.8
Green Roof
2012-CENT-1791-01 | Combined Verified Delaware Direct 19122 Porous Pavement 1.3
2012-BUIL-1807-01 | Combined | Verified | |2cony-Frankford | g.,, | Disconnected Impervious 0.1
Creek Area
. - Tacony-Frankford - .
2012-CANC-1770-01 | Combined Verified Creek 19124 Bioinfiltration, Green Roof 0.6
Subsurface Detention,
2012-SPRU-1813-01 | Combined Verified Delaware Direct 19107 Green Roof, Disconnected 0.1
Impervious Area
2012-1426-1805-01 | Combined | Verified Lowe;is\f:r”y'k'” 19102 Green Roof, Blue Roof 03
2012-RODE-1835-01 | Combined Verified Delaware Direct 19130 Subsurface Infiltration 0.7
2012-2549-1840-01 Combined Verified Delaware Direct 19125 Porous Pavement 1.0
Subsurface Infiltration,
2012-INGE-1798-01 | Combined Verified Delaware Direct 19121 Disconnected Impervious 0.9
Area
Subsurface Infiltration,
2012-412N-1844-01 | Combined Verified Delaware Direct 19123 Green Roof, Porous 1.2
Pavement
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Bioinfiltration, Porous
2012-SPAR-1850-01 | Combined Verified Delaware Direct 19148 Pavement, Disconnected 0.7
Impervious Area
Porous Pavement,
2012-HUNT-1764-01 | Combined Verified Tacony-Frankford 19140- Disconnected Impervious 1.8
Creek 2107
Area
2012-915N-1854-01 | Combined Verified Delaware Direct 19123 Subsurface Infiltration, 0.8
Porous Pavement
Subsurface Detention,
Lower Schuvlkill Bioinfiltration, Green Roof,
2012-UNIV-1848-01 | Combined Verified River ¥ 19104 Porous Pavement, 1.6
Disconnected Impervious
Area
. - Tacony-Frankford . .
2012-PROP-1883-01 | Combined Verified Creek 19138 Subsurface Infiltration 1.0
2012-WISS-1891-01 | Combined | Verified | '2cony-Frankford | g, 40 | Bioretention, Disconnected 13
Creek Impervious Area
2012-EPIS-1888-01 | Combined | Verified | -OWerSchuvikill 1515 Subsurface Detention, 0.2
River Green Roof
2012-TOLL-1898-01 | Combined | Verified | Delaware Direct | 19147 | ©reen Roof, Disconnected 1.2
Impervious Area
2012-1220-1913-01 | Combined | Verified | Delaware Direct | 19123 Green Roof, Porous 0.4
Pavement
Cistern, Green Roof, WQ
2012-THEM-1892-01 | Combined | Verified | Delaware Direct | 19106 | | caimentDevice, 0.2
Disconnected Impervious
Area
Lower Schuvlkill Subsurface Detention,
2012-SENI-1900-01 Combined Verified River ¥ 19145 Bioretention, Disconnected 0.4
Impervious Area
2012-PENN-1774-01 | Combined | Verified | OW&"SChuvlkill 115104 Subsurface Detention, 0.9
River Bioinfiltration
Lower Schuvlkill Subsurface Detention,
2012-1919-1929-01 Combined Verified River ¥ 19103 Green Roof, Disconnected 1.2
Impervious Area
2012-1213-1925-01 | Combined | Verified | Delaware Direct | 19107 Subsurface Detention, 03
Cistern, Green Roof
2012-SYSC-1931-01 Combined Verified Delaware Direct 19148 Bioretention 3.9
Subsurface Detention,
2012-ESPE-1947-01 | Combined | Verified | '2coMY-Frankford g, | PorousPavement, 37
Creek Disconnected Impervious
Area
Subsurface Infiltration,
2012-INGL-1949-01 | Combined | Verified | OWerSchuvlkill q,49 Bioretention, Porous 26
River Pavement, Disconnected
Impervious Area
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2012-810A-1974-01 | Combined | Verified | DelawareDirect | 19107 |  >uPsurface Detention, 0.2
Bioretention
2011-NORT-1700-01 | Combined | Verified | '2com-Frankford 45,5, Subsurface Detention, 0.9
Creek Porous Pavement
Subsurface Detention,
2012-STFR-1986-01 Combined Verified Delaware Direct 19125 Bioretention, Disconnected 0.3
Impervious Area
2012-LINC-2012-01 | Combined | Verified | Delaware Direct | 19148 Bioinfiltration, Porous 18
Pavement
Subsurface Infiltration,
2012-TDBA-2047-01 | Combined Verified Delaware Direct 19149 Bioinfiltration, Disconnected 0.8
Impervious Area
2012-3601-2053-01 | Combined | Verified | OWerschuvlkl ) 1q,0, | Subsurface Detention, 0.4
River Bioretention
Lower Schuylkill Porous Pavement,
2012-RIVE-2027-01 Combined Verified River Y 19104 Disconnected Impervious 3.3
Area
Lower Schuvlkill Subsurface Detention,
2012-SCHU-2065-01 | Combined Verified River ¥ 19146 Bioretention, Disconnected 4.1
Impervious Area
2013-2012-2072-01 | Combined | Verified | OWerschuvikil g5 Green Roof, Porous 0.2
River Pavement
2013-9THS-2075-01 | Combined Verified Delaware Direct 19123 Subsurface Infiltration 4.6
2013-DREX-2081-01 | Combined | Verified | OWerSchuvlkill | g0 surface Detention, 13
River Subsurface Detention
Subsurface Detention,
2013-SETT-2085-01 | Combined | Verified | '2coYFrankiord g, Bioinfiltration, Porous 2.1
Creek Pavement, Disconnected
Impervious Area
Subsurface Detention,
2013-COBB-2080-01 | Combined Verified Cobbs Creek 19143 Bioretention, Disconnected 0.8
Impervious Area
Bioinfiltration, Bioretention,
2013-STCH-2103-01 | Combined Verified Delaware Direct 19134 Disconnected Impervious 4.6
Area
Lower Schuvlkill Subsurface Infiltration,
2013-1901-2109-01 Combined Verified River Y 19146 Green Roof, Porous 0.6
Pavement
2013-8268-2116-01 | Combined Verified Delaware Direct 19123 Subsurface Infiltration 0.4
Subsurface Detention,
2012-GARY-1938-01 | Combined | Verified | OWerSChWIKl | 1q,,q | Bioinfiltration, Bioretention, |, 5
River Disconnected Impervious
Area
. - Lower Schuylkill . .
2013-HALP-2134-01 | Combined Verified River 19121 Subsurface Infiltration 1.6
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Bioinfiltration, Bioretention,
2013-NEUR-2140-01 | Combined | Verified | OWerschuylkill 11,0, Green Roof, Porous 0.4
River Pavement, Disconnected
Impervious Area
. - . Bioretention, Disconnected
2013-STCH-2149-01 | Combined Verified Delaware Direct 19134 ; 3.8
Impervious Area
Lower Schuvlkill Subsurface Infiltration,
2013-CECI-2157-01 Combined Verified River ¥ 19121 Green Roof, Disconnected 0.9
Impervious Area
Subsurface Infiltration,
2013-9005-2174-01 | Combined | Verified | Delaware Direct | 19147 Bioinfiltration, Porous 12
Pavement, Disconnected
Impervious Area
2013-THES-2177-01 Combined Verified Delaware Direct 19123 Subsurface Infiltration 1.2
2013-PROP-2163-01 | Combined | Verified Taco”gFefk”kford 19141 Subsurface Infiltration 0.9
2013-RESI-2173-01 | Combined | Verified Cobbs Creek 19143 | Green Roof, Disconnected 0.1
Impervious Area
2013-TEMP-2178-01 | Combined | Verified | Delaware Direct | 19140 Subsurface Detention, 1.1
Bioretention
2013-2413-2183-01 | Combined | Verified | Delaware Direct | 19132 Surbsurface Infiltration, 0.8
Green Roof
Bioinfiltration, Green Roof,
2013-NEWC-2114-01 | Combined | Verified | OWer>chwikil - jq1q, | Porous Pavement, 13
River Disconnected Impervious
Area
Subsurface Detention,
2013-TACO-2197-01 | Combined Verified Delaware Direct 19135 Bioinfiltration, Disconnected 2.1
Impervious Area
2013-FIRS-2202-01 | Combined | Verified | Delaware Direct | 19124 | Dioinfiltration, Disconnected | )
Impervious Area
2013-2300-2240-01 | Combined | Verified | OWerSchuvlkill g, 46 Subsurface Detention, 0.9
River Bioretention
. . Lower Schuylkill . .
2013-HELP-2241-01 | Combined Verified River 19153 Surface Infiltration 1.8
2013-1118-2248-01 | Combined | Verified | Delaware Direct | 19107 | Surface Detention, Green 0.8
Roof, Porous Pavement
Lower Schuvlkill Subsurface Infiltration,
2013-23RD-2272-01 | Combined Verified River ¥ 19140 Disconnected Impervious 0.4
Area
Subsurface Infiltration,
2013-1601-2261-01 | Combined Verified Delaware Direct 19148 Disconnected Impervious 0.9
Area
Subsurface Detention,
2013-CHOP-2288-01 | Combined Verified Delaware Direct 19145 Bioretention, Porous 1.2
Pavement
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2013-EDBE-2293-01 | Combined Verified Delaware Direct 19122 Subsurface Infiltration 4.2
Surbsurface Infiltration,
Subsurface Detention,
2013-TAJD-2286-01 | Combined Verified Delaware Direct 19122 Bioretention, Green Roof, 1.3
Disconnected Impervious
Area
2013-MAST-2259-01 | Combined | Verified | OWerschuvlkdll ) 1q;5 | Disconnected Impervious 0.6
River Area
2013-ONER-2304-01 | Combined | Verified | OWerschuvikill 19,05 Subsurface Detention, 0.3
River Green Roof
2013-708N-2316-01 | Combined | Verified | Delaware Direct | 19123 | urbsurface Infiltration, 03
Bioinfiltration
2013-ALDI-2287-01 Combined | Verified Darby Creek 19151 Bioretention 0.3
2013-4783-2339-01 | Combined | Verified | PennypackCreek | 19136 Subsurface Detention, 18
Porous Pavement
Surbsurface Infiltration,
2013-MUSE-2346-01 | Combined | Verified | OWerSchuvlkill 1 4139 _ Porous Pavement, 3.6
River Disconnected Impervious
Area
2013-TALL-2349-01 Combined Verified Delaware Direct 19133 Surbsu.rf'ac? Infl!tratlon, 2.9
Bioinfiltration
Subsurface Infiltration,
2013-3541-2376-01 | Combined | Verified Delaware Direct 19147 Disconnected Impervious 0.6
Area
Lower Schuvlkill Subsurface Detention,
2013-CIRA-2405-01 Combined Verified River Y 19104 Green Roof, Disconnected 0.6
Impervious Area
Taconv-Frankford Surbsurface Infiltration,
2014-LASA-2425-01 Combined Verified zreek 19144 Bioinfiltration, Porous 2.2
Pavement
Subsurface Infiltration,
2014-STJO-2424-01 Combined Verified Delaware Direct 19122 Disconnected Impervious 5.6
Area
. - Tacony-Frankford . .
2014-GSTR-2443-01 | Combined Verified Creek 19124 Subsurface Infiltration 1.1
Green Roof, Porous
2014-ALLE-2455-01 Combined Verified Delaware Direct 19125 Pavement, Disconnected 0.4
Impervious Area
2014-DOLL-2453-01 | Combined Verified Delaware Direct 19135- Subsurface Dejcentlon, 1.5
4408 Bioretention
Lower Schuvlkill Subsurface Detention,
2014-PHAO-2459-01 | Combined Verified River ¥ 19132 Bioretention, Porous 0.4
Pavement
. - Lower Schuylkill
2014-DREX-2457-01 | Combined Verified River 19104 Porous Pavement 2.6
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2014-1325-2469-01 | Combined | Verified | DelawareDirect | 19121 |  >uPsurface Detention, 0.8
Bioretention
Lower Schuvlkill Subsurface Detention,
2014-PERE-2472-01 | Combined | Verified River y 19104 Disconnected Impervious 0.6
Area
2014-PHAM-2476-01 | Combined | Verified | OWershwikil g, | Subsurface Detention, 13
River Bioretention
Lower Schuvlkill Surface Infiltration,
2014-5800-2463-01 | Combined | Verified River ¥ 19131 Disconnected Impervious 1.0
Area
2014-63RD-2502-01 | Combined Verified Cobbs Creek 19139 Surbsurface Infiltration 1.9
2014-4525-2505-01 | Combined | Verified L°We;is\f:r”y'k'” 19139 Green Roof 0.3
2014-ALLE-2522-01 Combined Verified Delaware Direct 19133 Surbsurface Infiltration 0.7
2014-PHAG-2547-01 | Combined | Verified | OWerschuvikdll ) 4q,3;, | Subsurface Detention, 0.3
River Bioretention
Taconv-Frankford Subsurface Detention,
2014-5454-2552-01 Combined Verified Zreek 19144 Bioretention, Porous 0.9
Pavement
Surbsurface Infiltration,
2014-420F-2574-01 Combined Verified Delaware Direct 19123 Disconnected Impervious 0.7
Area
2014-INDE-2590-01 | Combined | Verified | Delaware Direct | 19106 D's°°””e°fri;mper‘"°“5 0.0
2014-TRUE-2595-01 | Combined Verified Delaware Direct 19123 Surbsurface Infiltration 0.9
2014-SEPT-2614-01 | Combined | Verified | Delaware Direct | 19124 | Creen Roof, Disconnected 0.3
Impervious Area
Subsurface Infiltration,
2014-WEST-2612-01 | Combined | Verified | OWerschuvlill | 1q,5 | PorousPavement, 19
River Disconnected Impervious
Area
2014-1350-2658-01 | Combined | Verified | Delaware Direct | 19122 | Suresurfacenfiltration, 0.9
Bioretention
2014-2201-2677-01 | Combined | Verified | “OWerSCh¥IKill | g5 | Surbsurface Infiltration, WQ |, 5
River Treatment Device
19148- Surface Infiltration,
2014-ENVI-2646-01 Combined Verified Delaware Direct 5607 Subsurface Detention, 2.0
Bioretention
2014-NORT-2603-01 | Combined | Verified | Delaware Direct | 19123 Subsurface Detention, 0.5
Bioretention
Tacony-Frankford Porous Pavement,
2014-VERN-2690-01 | Combined | Verified \(/Zreek 19144 Disconnected Impervious 0.6
Area
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2014-2322-2715-01 | Combined | Verified | OWerschuvlkill ) q,35 | Subsurface Infiltration, 0.4
River Porous Pavement
2014-BLUM-2711-01 | Combined | Verified | OWerschuvlkill - qq,5, | Surbsurface infiltration, 18
River Porous Pavement
2014-TEMP-2699-01 | Combined | Verified | Delaware Direct | 19121 D'“"“”“fr‘:;mpe”'ous 0.4
. - Lower Schuylkill
2014-UNIV-2747-01 | Combined Verified River 19104 Porous Pavement 0.5
2014-2013-2751-01 | Combined | Verified | DelawareDirect | 19125 | -psurfaceInfiltration, 0.4
Porous Pavement
. - Tacony-Frankford . .
2014-CHIC-2755-01 Combined Verified Creek 19124 Subsurface Infiltration 0.5
2015-CAMD-2769-01 | Combined Verified Delaware Direct 19134 Surface Infiltration 3.4
Subsurface Infiltration,
2015-WAYN-2771-01 | Combined | Verified | 2cony-Frankford 5, , _ Porous Pavement, 1.2
Creek Disconnected Impervious
Area
2014-PAND-2762-01 | Combined Verified Delaware Direct 19134 Subsurface Infiltration 0.3
Lower Schuvlkill Subsurface Detention,
2015-4050-2828-01 Combined Verified River ¥ 19104 Bioretention, Disconnected 0.4
Impervious Area
. - . Subsurface Infiltration,
2015-TEMP-2829-01 | Combined Verified Delaware Direct 19122 0.2
Porous Pavement
Lower Schuylkill Porous Pavement,
2015-LANI-2871-01 Combined Verified River ¥ 19145 Disconnected Impervious 0.3
Area
2015-2338-2915-01 Combined Verified Delaware Direct 19125 Surbsurface Infiltration 0.5
Subsurface Infiltration,
2015-UCHS-2939-01 | Combined | Verified | OWerschuylkill - qq1q, | subsurface Detention, 2.2
River Bioretention, Disconnected
Impervious Area
Surbsurface Infiltration,
2015-ROYA-2911-01 | Combined | Verified | |2cony-Frankford | g, , | Surface Infiltration, Surface 4.2
Creek Detention, Disconnected
Impervious Area
2015-LASA-2848-01 | Combined | Verifieq | 2cony-Frankford |5, , Bioinfiltration, Porous 11
Creek Pavement
Lower Schuvlkill Subsurface Detention,
2015-GAUD-2962-01 | Combined Verified River ¥ 19140 Bioretention, Porous 0.6
Pavement
Lower Schuvlkill Subsurface Detention,
2015-JFKP-2951-01 Combined | Verified River ¥ 19102 Disconnected Impervious 1.0
Area
Appendix 3: Complete Redevelopment and Incentivized Green Stormwater Infrastructure Projects Page 21
Philadelphia Water Department September 2019




Sewer Greened
Tracking N W hed T Zi MP T
racking Number Type Category atershed Type ip S ypes Acres
2015-TEMP-2964-01 | Combined | Verified | DelawareDirect | 19122 | >urosurface Infiltration, 6.2
Porous Pavement
Surbsurface Infiltration,
2015-WYNN-2986- Combined | Verified Lower §chuy|k|II 19131 ' Porous Pavement{ 07
01 River Disconnected Impervious
Area
FY16-FAIR-4011-01 Combined Verified Delaware Direct 19123 Surbsurface Infiltration 1.2
Surbsurface Infiltration,
FY16-HELP-4027-01 Combined Verified Delaware Direct 19123 Disconnected Impervious 0.2
Area
FY16-FIVE-4029-01 | Combined | Verifie | ocomy-Frankford 15, | Subsurface Infiltration, 1.1
Creek Bioretention
. - Lower Schuylkill .
FY16-HANO-4040-01 | Combined | Verified River 19107 Subsurface Detention 2.1
Lower Schuvlkill Surbsurface Infiltration,
FY16-BARI-4074-01 Combined Verified River Y 19104 Disconnected Impervious 0.4
Area
FY16-FRAN-4076-01 | Combined | Verified | 'acony-Frankford | q,,, | Disconnected Impervious 0.0
Creek Area
Lower Schuylkill Porous Pavement,
FY16-SMIT-4151-01 Combined Verified River Y 19146 Disconnected Impervious 3.7
Area
Subsurface Detention,
FY16-TEMP-4178-01 | Combined Verified Delaware Direct 19121 Bioretention, Porous 4.2
Pavement
. " . Bioinfiltration, Porous
FY16-KENS-4216-01 Combined Verified Delaware Direct 19125 0.7
Pavement
FY16-ADAM-4220-01 | Combined | Verified Tacon‘c"r';f;kford 19120 Bioinfiltration 1.0
FY16-TEMP-4277-01 | Combined Verified Delaware Direct 19122 Porous Pavement 0.4
Lower Schuylkill Porous Pavement,
FY16-DREX-4244-01 | Combined Verified River Y 19104 Disconnected Impervious 1.0
Area
Surbsurface Infiltration,
FY16-LINC-4309-01 | Combined | Verified | Delaware Direct | 19146 Green Roof, Porous 2.9
Pavement, Disconnected
Impervious Area
Tacony-Frankford Porous Pavement,
FY16-LASA-4354-01 Combined Verified Zreek 19141 Disconnected Impervious 0.2
Area
Lower Schuvlkill Subsurface Infiltration,
FY17-CAMP-4378-01 | Combined Verified River ¥ 19140 Disconnected Impervious 0.7
Area
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Subsurface Detention,

Lower Schuvlkill Porous Pavement, WQ
FY17-SENI-4411-01 Combined Verified River ¥ 19145 Treatment Device, 1.0

Disconnected Impervious
Area
FY17-STPI-4413-01 | Combined | Verified Cobbs Creek 19143 | Bioinfiltration, Disconnected |, ,
Impervious Area
. - Lower Schuylkill .
FY17-THAN-4446-01 | Combined Verified River 19146 Subsurface Detention 0.8
. - Lower Schuylkill .

FY17-PESS-4511-01 Combined Verified River 19145 Surface Detention 9.3
FY17-WEND-4527-01 | Combined Verified Cobbs Creek 19139 Surbsurface Infiltration 1.3

Subsurface Infiltration,
FY17-WGOD-4567- Combined | Verified Tacony-Frankford 19141 ' Porous Pavementt 11

01 Creek Disconnected Impervious
Area
FY18-PEAB-4939-01 | Combined Verified Delaware Direct 19122 Porous Pavement 0.2
Total Greened Acres: 568.6

Appendix 3: Complete Redevelopment and Incentivized Green Stormwater Infrastructure Projects Page 23

Philadelphia Water Department September 2019



Table 4: Complete SMIP and GARP Green Stormwater Infrastructure Projects

Tracking Number SMP Types Greened
FY16-PECO-4145-01 | Combined | Verified Lowe;isvc:r”y'k'” 19103 Green Roof 08
2011-RETR-001-01 | Combined | Verified | -OWerSchuyvlkill f g4, | Disconnected Impervious 03

River Area

FY16-USGS-4133-01 Combined | Verified Delaware Direct 19106 Green Roof 0.4
2011-2150-1616-01 Combined | Verified Delaware Direct 19134 Subsurface Infiltration 1.4
2012-ROO0OF-1869-01 Combined | Verified Delaware Direct 19125 Direct Discharge 0.9
2012-THEE-1746-01 | Combined | Verified L°We;is\f:r”y'k'” 19139 Green Roof 0.1
(2);)12-NEWM-1776- Combined | Verified Delaware Direct 19135 Cistern 1.0
FY16-FRIE-4238-01 Combined | Verified Lowe;isvc:ruylklll 19102 Green Roof 0.2

. - Tacony-Frankford . .
2012-GSFS-2028-01 Combined | Verified Creek 19144 Bioretention, Depave 1.0
(2)(1)10—COMM—1370— Combined | Verified Delaware Direct 19140 Green Roof 0.1
2012-6225-1857-01 Combined | Verified Delaware Direct 19135 Bioinfiltration 0.3
2013-CARD-2076-01 | Combined | Verified | Delaware Direct | 19124 Surface Detention, 53.0

Subsurface Detention

2013-SITE-2401-01 | Combined | Verified L°We;is\f:r”y'k'” 19131 Subsurface Infiltration 3.4

. - Lower Schuylkill . .
2013-SITE-2387-01 Combined | Verified River 19131 Subsurface Infiltration 5.2

. - Lower Schuylkill A .
2014-SITE-2501-01 Combined | Verified River 19131 Bioinfiltration 35.5
2013-6225-2400-01 Combined | Verified Delaware Direct 19135 Subsurface Infiltration 3.0
2014-SITE-2550-01 Combined | Verified Delaware Direct 19135 Subsurface Infiltration 1.7

Surface Infiltration,
2013-1148-2105-01 Combined | Verified Delaware Direct 19147 Subsurface Infiltration, 0.7
Green Roof

. - Tacony-Frankford .
2013-CARD-2220-01 Combined | Verified Creek 19124 Surface Detention 15.4

. - Lower Schuylkill A .
2013-METH-2117-01 | Combined | Verified River 19131 Bioinfiltration 1.7
2011-1518-1561-01 Combined | Verified Delaware Direct 19130 Subsurface Infiltration 0.2
2014-SITE-2682-01 | Combined | Verified | OWerSChuvlkill ) q15, Surface Infiltration, 7.4

River Subsurface Detention
2015-MINK-2844-01 | Combined | Verified Lowe;if:r”y'k'” 19145 Surface Infiltration 0.7
FY16-PHIL-4130-01 Combined | Verified Darby Creek 19142 Depave 0.2
2015-LUTH-2836-01 Combined | Verified Delaware Direct 19125 Depave 0.1
FY16-PHIL-4134-01 | Combined | Verified Lowe;if:r”y'k'” 19130 Green Roof 0.1
2012-WOLF-1792-01 | Combined | Verified Delaware Direct 19137 Direct Discharge 11.7
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2014-SITE-2666-01 | Combined | Verified Lowe;isvc:r”y'k'” 19153 |  Subsurface Infiltration 2.7
. - Lower Schuylkill . .
2014-SITE-2592-01 Combined | Verified River 19153 Subsurface Infiltration 9.1
. - Tacony-Frankford .
2014-GLOB-2467-01 Combined | Verified Creek 19124 Surface Detention 0.6
Lower Schuvlkill Subsurface Infiltration,
2015-LEAE-2888-01 Combined | Verified River ¥ 19036 Bioinfiltration, Porous 2.0
Pavement
. - Lower Schuylkill . .
2014-SITE-2549-01 Combined | Verified River 19145 Subsurface Infiltration 3.3
2014-SITE-2665-01 | Combined | Verified | OWerSChuvikil 19,5 | Subsurface Infitration, 8.9
River Subsurface Detention
2015-SITE-2810-01 | Combined | Verified L°We;is\f:r”y'k'” 19153 |  Subsurface Detention 9.9
2015-SITE-2809-01 | Combined | Verified | 'ocomyFrankford |15 | Subsurface nfiltration, 21.9
Creek Subsurface Detention
FY16-SITE-4039-01 | Combined | Verified | Delaware Direct | 19148 Surface Detention, 5.7
Subsurface Detention
2015-LASA-2865-01 | Combined | Verified Taco”gif;kford 19141 Surface Detention 7.4
2015-NORT-2977-01 | Combined | Verified | '2cony-Frankford 15154 Subsurface Infiltration, 17.6
Creek Subsurface Detention
Taconv-Frankford Surface Detention,
FY16-ADAM-4101-01 | Combined | Verified éreek 19124 Disconnected Impervious 1.8
Area
. - Lower Schuylkill .
FY16-SITE-4016-01 Combined | Verified River 19145 Subsurface Detention 6.4
2015-LIGH-2907-01 Combined | Verified Delaware Direct 19140 Surface Detention 0.7
2015-FRAN-2954-01 Combined | Verified Delaware Direct 19130 Surface Detention 0.6
2015-MAYF-2796-01 Combined Verified Delaware Direct 19149 Bioretention 4.8
2014-WARR-2757-01 | Combined | Verified Taco”g';f;kford 19124 Bioretention 3.1
Subsurface Infiltration,
2015-TAGG-2031-01 | Combined | Verified | Delaware Direct | 1914g | 0onfitration, Depave, 0.9
Disconnected Impervious
Area
FY16-WAKE-4282-01 Combined | Verified Delaware Direct 19137 Subsurface Detention 8.1
FY16-SITE-4189-01 | Combined | Verified | '2comy-Frankford 14159 Surface Detention, 12.9
Creek Subsurface Detention
FY17-FSFA-4510-01 Combined | Verified Delaware Direct 19122 Green Roof 0.1
FY16-GAUL-4273-01 Combined | Verified Delaware Direct 19134 Subsurface Infiltration 1.2
2015-MART-2832-01 | Combined | Verified | '2cony-Frankford | o, 20 Subsurface Infiltration, 3.8
Creek Bioinfiltration
Lower Schuvlkill Surface Infiltration,
FY16-CHES-4233-01 Combined | Verified River Y 19146 Subsurface Infiltration, 1.0
Porous Pavement, Depave
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FY16-STHS-4226-01 | Combined | Verified | -OWerSChuvlkill | 51,5 | Subsurface Detention, 4.5
River Bioretention
FY16-ESSI-4357-01 | Combined | Verified Lowe;is\f:r”y'k'” 19153 Subsurface Detention 8.0
Taconv-Frankford Surface Infiltration, Surface
2015-STJA-2895-01 Combined | Verified éreek 19120 Detention, Subsurface 0.5
Detention
. - Tacony-Frankford .
FY16-NAME-4323-01 | Combined | Verified Creek 19140 Subsurface Detention 7.5
2014-WILL-2541-01 Combined | Verified Delaware Direct 19140 Depave 0.2
FY17-EERI-4396-01 | Combined | Verified Ta°°”é'rFe':|:‘kf°rd 19124 Subsurface Detention 3.6
FY16-LASA-4274-01 | Combined | Verified | '2cony-Frankford | g0, Surface Detention, 9.5
Creek Subsurface Detention
2015-SITE-2812-01 Combined | Verified Pennypack Creek 19136 Subsurface Detention 10.8
FY16-SITE-4020-01 Combined | Verified Delaware Direct 19136 Subsurface Infiltration 1.5
FY17-EDMU-4680-01 | Combined | Verified Pennypack Creek 19136 Subsurface Infiltration 4.3
FY16-ADAI-4164-01 Combined | Verified Delaware Direct 19125 Depave 2.3
FY17-STEN-4469-01 | Combined | Verified Tac°"é}i§;kf°rd 19144 Subsurface Detention 3.9
FY17-OVER-4682-01 | Combined | Verified | -OWerSchuvlkill ) q1cq Subsurface Infiltration, 2.1
River Bioinfiltration
FY17-HIST-4671-01 | Combined | Verified | 2cony-Frankford | g0, Subsurface Detention, 0.6
Creek Bioretention, Depave
FY16-JMPA-4286-01 | Combined | Verified Lowe;isvc:r”y'k'” 19142 Bioinfiltration, Depave 0.8
FY16-EMST-4198-01 Combined | Verified Delaware Direct 19146 Depave 0.1
FY16-MIDA-4019-01 Combined Verified Delaware Direct 19123 Surface Infiltration, Depave 1.4
FY16-JOMA-4143-01 | Combined | Verified Taco”é'r';f;kford 19124 Surface Detention 1.3
FY16-NFRA-4325-01 Combined | Verified Delaware Direct 19125 Porous Pavement 0.1
FY17-ELUZ-4412-01 | Combined | Verified Taco”é}i’:;kford 19124 Subsurface Infiltration 8.1
FY16-SITE-4025-01 Combined | Verified Pennypack Creek 19136 Subsurface Detention 13.7
FY16-ISTR-4292-01 Combined | Verified Delaware Direct 19134 Blue Roof 1.3
FY17-STHS-4442-01 | Combined | Verified Lowe;isvc:r”y'k'” 19145 Subsurface Detention 14.7
FY17-BAKE-4685-01 Combined | Verified Delaware Direct 19134 Subsurface Infiltration 2.7
FY17-CAST-4743-01 Combined | Verified Delaware Direct 19134 Subsurface Detention 7.1
FY17-EADO-4760-01 Combined | Verified Delaware Direct 19137 Subsurface Infiltration 5.3
FY17-SAIN-4765-01 Combined | Verified Delaware Direct 19148 Bioinfiltration 0.3
FY17-POSE-4687-01 Combined | Verified Pennypack Creek 19136 Subsurface Detention 5.2
FY17-ESSI-4628-01 | Combined | Verified Lowe;if:r”y'k'” 19153 Subsurface Detention 7.7
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FY17-TACO-4444-01 Combined | Verified Delaware Direct 19137 Subsurface Detention 7.4
FY17-GRAY-4520-01 | Combined | Verified L°We;is\f:r”y'k'” 19143 Subsurface Detention 13.5
FY17-PASC-4472-01 | Combined | Verified | OWerschuvlkill g, 5 | Subsurface Infiltration, 7.2
River Subsurface Detention
FY17-BSTR-4742-01 Combined | Verified Delaware Direct 19134 Subsurface Detention 8.9
FY18-TALM-4904-01 | Combined | Verified Lowe;is\f:r”y'k'” 19131 Subsurface Detention 0.9
. - Tacony-Frankford . .
FY16-SITE-4104-01 Combined | Verified Creek 19120 Subsurface Infiltration 9.5
FY17-NTHS-4620-01 Combined | Verified Delaware Direct 19140 Subsurface Detention 13.3
FY18-TALM-4995-01 Combined Verified Lowe;is\;::ruylklll 19131 Subsurface Detention 1.4
Taconv-Erankford Subsurface Infiltration,
FY17-WHEA-4544-01 | Combined | Verified éreek 19124 Disconnected Impervious 14.0
Area
FY18-ACAD-4999-01 Combined | Verified Pennypack Creek 19114 Subsurface Detention 3.5
FY18-EERI-4992-01 Combined | Verified Delaware Direct 19124 Subsurface Infiltration 9.1
2015-3560-2776-01 Combined | Verified Delaware Direct 19134 Subsurface Infiltration 0.6
FY18-LASA-4980-01 | Combined | Verified Taco”gif;kford 19144 Subsurface Detention 27
FY18-WHIT-5066-01 | Combined | Verified | 2cony-Frankford | g5, Subsurface Infiltration, 7.2
Creek Subsurface Detention
FY18-COML-4942-01 Combined | Verified Delaware Direct 19135 Subsurface Detention 1.4
FY18-WBUL-4819-01 | Combined | Verified | Delaware Direct | 19140 Subsurface Infiltration, 6.0
Subsurface Detention
FY18-GRAY-4905-01 Combined | Verified Lowe;isvc:ruylklll 19143 Subsurface Detention 2.0
. - Lower Schuylkill .
FY18-BALA-5159-01 Combined Verified River 19131 Surface Detention 24.4
. - Lower Schuylkill .
FY17-ESSI-4624-01 Combined | Verified River 19153 Subsurface Detention 12.0
FY18-OREG-5175-01 Combined | Verified Delaware Direct 19148 Subsurface Detention 6.2
FY19-WGLE-5243-01 | Combined | Verified Lowe;is\f:r”y'k'” 19132 Subsurface Detention 6.3
. - Lower Schuylkill .
FY18-NORT-4846-01 Combined | Verified River 19140 Subsurface Detention 3.7
. - Tacony-Frankford .
FY17-ECHE-4667-01 Combined | Verified Creek 19144 Subsurface Detention 3.4
FY19-WGLE-5241-01 Combined | Verified Delaware Direct 19132 Subsurface Detention 2.7
FY17-ESSI-4624-01 Combined | Verified Lowe;is\f:r”y'k'” 19153 Subsurface Detention 12.0
FY18-OREG-5175-01 Combined Verified Delaware Direct 19148 Subsurface Detention 6.2
FY19-WGLE-5243-01 | Combined | Verified Lowe;is\f:r”y'k'” 19132 Subsurface Detention 6.3
Total Greened Acres: 576.8
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Appendix 4

Green Stormwater Infrastructure
Monitoring Status Report



1.0 Introduction

During the reporting period of July 1, 2018 to June 30, 2019, the City’s Green City, Clean Waters program
addressed stormwater runoff reductions in urbanized areas using a combination of traditional
infrastructure and green stormwater infrastructure (GSI). GSI systems vary in size, complexity, and
interconnectedness to the existing drainage system, but the objective is to infiltrate, evapotranspire,
reuse, and/or detain stormwater rather than to convey it directly to the sewer system. Monitoring and
testing GSI systems is therefore essential to determine the effectiveness of various SMP types in
managing stormwater and reducing combined sewer overflows.

The focus of the Green City, Clean Waters monitoring program is post-construction performance
monitoring and testing. The primary goal of GSI monitoring and testing is to measure the performance
of GSI systems for reducing stormwater runoff volume. Secondary goals include providing information to
inform improvements to GSI design, construction practices, maintenance and developing appropriate
monitoring methods for the variety of GSI projects installed city-wide.

Project characteristics such as contributing drainage area, storage volume, inlet capture efficiency, and
(when present) slow release discharge parameters can be observed, allowing for a more complete view
of a system’s functionality. The comprehensive understanding of GSI through monitoring and testing
allows the Water Department to make informed decisions for current and future projects regarding the
GSl design standards, type and frequency of maintenance activities, and program optimization.

From July 1, 2018 to June 30, 2019, the Water Department performed monitoring and testing of GSI
stormwater management practices (SMPs) using methods described in the Comprehensive Monitoring
Plan (CMP) submitted January 10, 2014 and approved by PADEP May 28, 2014,while also updating those
methods to create new standard operating procedures (SOPs) that better reflect today’s GSI
performance monitoring and investigative testing techniques. In selecting monitoring locations, the
Water Department has attempted to allocate monitoring effort roughly according to the types of SMPs
that are being constructed for the Green City, Clean Waters program (Table 1-1).
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Table 1-1: Monitored SMPs by Type

SMP Type Monitored SMPs During FY19 Total Constructed Public SMPs

Stormwater Tree Trench 211 254
Rain Garden 62* 100
Stormwater Planter 14 55
Stormwater Bump out 3 26
Infiltration/Storage Trench 112** 176
Pervious Paving 2 14

Green Roof 0 1
Swale 5 24

Basin 1 4

Drainage Well 4rx* 0
Total 414 654

*Number contains 15 privately constructed SMPs classified as rain gardens
**Number contains 14 privately constructed SMPs classified as subsurface trenches
***Drainage wells are being monitored as part of the construction process.

2.0 Data Tracking

The data tracking mechanism for Green City, Clean Waters GSI monitoring data has evolved significantly
since the inception of the program. Raw data are stored on an SMP-by-SMP basis in a filesystem
directory tree that is backed up periodically. Derived data from quality assurance calculations are stored
in spreadsheets and relational databases, to be used by various data analysis groups. System metrics
and design characteristics are stored in other relational databases managed by PWD.

3.0 Comprehensive Monitoring Plan
Implementation Status

Proposed methods for performance monitoring were outlined in both the draft Comprehensive
Monitoring Plan submitted December 1, 2012 and in a response sent to PADEP and the EPA on July 31,
2013. Arevised CMP was submitted on January 10th, 2014 and approved by PADEP on May 28, 2014.
The following sections summarize the status of monitoring activities described in the CMP for July 1,
2018 through June 30, 2019. While these activities follow the approved CMP, the methods employed
have been updated to better reflect today’s GSI performance monitoring and investigative testing
techniques through standard operating procedures (SOPs), listed below.
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Updated SOPs include:

Capture Efficiency Testing of Green Stormwater Infrastructure
Continuous Water Level Monitoring of Green Stormwater Infrastructure
QAQC of Green Stormwater Infrastructure Monitoring Data

Simulated Runoff Testing of Green Stormwater Infrastructure

Surface Infiltration Rate Testing of Pervious and Porous Paving Materials

These updated monitoring procedures are attached at the end of this appendix.

3.1 Green Stormwater Infrastructure Performance Monitoring

Continuous water level and storage volume monitoring of GSI systems is the primary method that the
Water Department is evaluating performance of constructed SMPs. During FY19, the Water Department
has deployed 201 unique HOBO pressure transducers (Onset Computer Corp, Bourne MA) through its
GSI monitoring program. Individual sensors can be deployed in various locations throughout their useful

life and are often used to monitor multiple SMPs. Of these sensors, 27 were deployed as barometric

pressure sensors during FY19.

Table 3-1: Continuous Water Level Monitoring Sensors

Sensor Type ‘ Number Deployed during FY19
Barometric Pressure Sensor 27
Water Level Sensor 174
Total Unique Sensors 201
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Figure 3-1: Continuous Water Level Monitoring Project Locations and Combined Sewer Area
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3.2 Green Stormwater Infrastructure Performance Testing

The Water Department uses two Sensus Water Meter Testers, a WL-1250! and Omni V-2, for measuring
flow applied to an SMP during simulated runoff tests (SRTs). The water meter is capable of estimating
flows from 0.04 CFM to 167 CFM (WL-1250%) and 0.67 CFM to 66 CFM (Omni V21). 39 SRTs were
performed for 30 GSI systems in FY19. Monitoring locations are shown in Table 3-2, Table 3-3 and Figure
3-2.

Table 3-2: SRTs Performed by Type in FY19

Number
of SRTs
Performed
Construction | 4
Acceptance
Test
CCTV Dye 10
Test
SRT 8
Performance
Test
Pre- 17
Inspection
Test

Table 3-3: SMP Attributes for SMPs tested with SRT in FY19

SMP Type Number
of SRTs
Performed

Bumpout 3

Drainage Well 3

Infiltration/Storage | 2

Trench

Rain Garden 4

Tree Trench 18

3.3 Permeable Pavement Surface Infiltration Rate Testing

The Water Department uses ASTM Standards (ASTM Committee D18, ASTM C1701/C1701M-09
Standard Test method for Infiltration Rate of In Place Pervious Concrete, 2009) (ASTM Committee C15,
2013), with minor modifications for pervious paving infiltration testing. Development of these
procedures was completed in FY13 and refinement of the methods is ongoing. See the latest revised

1 Reference in this document to any specific commercial product, process, or service, or the use of any trade, firm
or corporation name is for the information and convenience of the public, and does not constitute endorsement,
recommendation, or favoring by PWD.
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SOPs at the end of this appendix. Two 12" diameter sections of Schedule 60 PVC pipe are used as
infiltration rings to allow for performing multiple tests simultaneously. Modifications were made to the
test calculations to compensate for the different infiltration ring diameter compared to the ring
diameter specified in the method. Nine SMPs have been selected for surface infiltration rate testing in
FY19. Monitoring locations are shown in Table 3-4 and Figure 3-2.
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Table 3-4: Permeable Pavement SMPs Selected for Surface Infiltration Rate Testing

Number of Number of Tests
Project Name Surface Type Test Performed per
Locations Location
207-1-3 McMathn St (Waterview Pervious Concrete 3 3
Recreation Center)
Percy St from Catharine St
240-1-1 to Christian St Porous Asphalt 3 3
288-1-1 16" and Webster Porous Asphalt 3 5
301-1-1 Collins Street Porous Asphalt 5 3
301-3-1 Gordon Street Porous Asphalt 3 3
H St (Master t
329-1-1 ope St (Master to Porous Asphalt 3 3
Jefferson)
331-1-1 Hope St (Berks to Norris) Porous Asphalt 3 3
58912 777 Lofts Porous Asphalt 3 1
60080 Philly RoRo Porous Asphalt 13 1
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Figure 3-2: Simulated Runoff Testing and Surface Infiltration Testing Locations
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3.4 Lateral Groundwater Mounding

The Water Department installed groundwater monitoring wells near seven SMPs, and control wells near
three SMPs to assess the effect of infiltrating SMPs on the water table. Monitoring locations are shown
in Table 3-5 and Figure 3-2.

Table 3-5: SMP Attributes for SMPs Selected for Lateral Groundwater Mounding Monitoring

SMP Type Project Name Number

of wells
Stormwater Tree Trench Bodine High School 3
Rain Garden Bridesburg Recreation Center 4
Stormwater Planter Roosevelt Playground 4
Stormwater Tree Trench 21t and Venango Streets 2
Drainage Well Malvern and Atwood Streets 4
Drainage Well Algon and Glenview Streets 3
Drainage Well Unruh and Frontenac Streets 3

3.5 Sewer System Monitoring

The Water Department continues to perform sewer system monitoring per the methods outlined in the
CMP. More information is available in Appendix B of the CSO/MS4 FY19 Annual Report.

3.6 Meteorological Monitoring

The Water Department continues to perform meteorological monitoring, including operation and
maintenance of a rain gauge network, as described in the CMP. More information is available in
Appendix B of the CSO/MS4 FY19 Annual Report.

3.7 Groundwater Level Monitoring

The Water Department is monitoring groundwater levels in the Philadelphia region in partnership with
the U.S. Geological Survey. As of July 2019, 25 wells have been established from which water level
measurements are made monthly. Results of groundwater monitoring are presented in Appendix |
PWD-USGS Cooperative Groundwater Monitoring Program. Well PH1043, located in the Germantown
section of the City, is equipped with continuous water level recording and telemetry equipment making
the data available in near-real time.
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4.0 CMP Implementation Successes and
Challenges Encountered

The PWD has been successful in acquiring additional equipment and support staff, deploying water level
sensors to GSI systems, and performing simulated runoff and permeable pavement infiltration tests.
During FY19, we achieved our goal of monitoring new SMPs and performing SRT’s at the same frequency
as in FY18. PWD increased the number of porous pavement tests compared to FY18.

The GSI monitoring team has continued providing monitoring assistance to the GSI Implementation and
Operations programs to collect data from systems where challenges have been observed to help
interpret cause(s) and verify remediation measures.

PWD has provided support to the recipient of the EPA STAR grant since FY13. This has provided PWD

with valuable insight and productive academic partnerships. To continue these partnerships PWD has
invested resources into developing academic research contracts with Villanova University and Drexel

University.
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Capture Efficiency Testing of Green Stormwater Infrastructure -
Standard Operating Procedure

1. Introduction

This document outlines the Philadelphia Water Department’s (PWD) Standard Operating Procedures
(SOPs) for performing Capture Efficiency Testing (CET) of Green Stormwater Infrastructure (GSI)
Stormwater Management Practices (SMPs) inflow structures. Capture efficiency is defined based on
percent capture, or the estimated percent of the total flow applied that is captured by the inflow
structure. The primary goal of this document is to outline a process and provide information about the
capture efficiency of GSI inflow structures to other groups within PWD, such as GSI Implementation,
Green Stormwater Operations (GSO), and Construction units.

2. Office Tasks and Preparation

2.1. Office Tasks

1) Synchronize laptop and camera clocks with official U.S. Eastern Standard Time (EST)
(http://www.time.gov). Make sure the laptop time is not corrected for daylight savings; it
should be in standard time. The sensors are all deployed using U.S. EST.

2) Check battery levels and verify SD storage card is in camera.

3) Select a group of SMPs that have not been tested for capture efficiency.

a. Group SMPs by geographic area by using Google Maps (http://www.maps.google.com).
Plan daily field visits based on geographic area to enhance efficiency when possible.

4) Plan route to monitoring sites, create a route map, and make a list of all systems to be visited.
Print maps and directions or save to the field laptop, if necessary.

5) Contact site representative and inform them of your estimated time of arrival (ETA), if
necessary. This step typically applies to private sites.

6) Collect plan sets (as-builts, if available) from the Green Infrastructure projects drive and
maintenance maps. Save the plan(s) in the ‘Supplementary Documents’ folder for the respective
site on the MARS drive.

7) Create a folder on the laptop for the daily field visit schedule. Transfer plan sets, maintenance
maps, and a copy of the Current Monitoring Sites spreadsheet into this folder.

2.2. Equipment Checklist

Equipment is organized into two separate lists. Sensitive electronic equipment should be stored
separately from hand tools. Hydrant testing apparatuses can be found at the OOW storage shed.

1) Clean bag
e Camera with extra batteries
e Laptop with plan sets, maintenance maps, and site list (print-out as alternate).
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e Pen
e Field notebook
2) Hydrant testing apparatuses
e Hydrant wrench and center compression lock (CCL) Key — Dependent on hydrant type.
All wrenches and keys can be obtained from a PWD storeroom.
e Multiple sections of 25 FT, 2 %-inch-diameter fire hose
e Backflow preventer
e Hydrant to 2 %-inch thread hose adapter
e  Water tank
e Ratchet straps

2.3. Logistics: Personnel Safety and Site Appropriateness

1) Post “no parking” signs the day before testing, if necessary to access SMP components or to
ensure safety of the field crew.

2) Make sure each participant is familiar with the procedure and knows the specific tasks they will
be responsible for. If three people are participating, it is recommended to use the following
division of tasks:

a. Personnel 1: Hydrant/Tank operator — in charge of flushing and operating fire hydrants
when filling the water tank and regulates flow from the water tank while performing
test.

b. Personnel 2: Documenter — Takes pictures and/or videos of the inlets, showing the
water entering the inlet and any bypass that occurs. Records time, date, and capture
efficiency of inlets.

c. Personnel 3: Safety Watch — Sets up cones and ensures proper safety protocol is
followed.

3) Do not perform test during the following conditions:

a. Rainis expected during the planned test date.

b. Atmospheric temperature is forecasted at or below 0°C/32°F for 3 hours preceding or
following the planned test date.

c. Presence of excessive sediment near the site of flow application that cannot be
removed (e.g. improperly stored soil or aggregate for construction sites).

d. Any other condition that may be deemed unsafe or considered to significantly impact
the results of the test.

2.4. Fire Hydrant Preparation

1) Review all SOP documents related to hydrant- and flow-testing equipment.
a. Hydrant Operating Procedure
b. Flow Measurement Equipment Details & Procedures
i. Includes information on the backflow preventer, diffuser, and flow meter.
2) Ensure proper training of all field crew members on hydrant operation prior to test.
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3. CET Procedures

3.1.

1)
2)
3)
4)
5)

6)
7)

8)

9)

Filling the Tank

Load the tank into the bed of the truck with at least two personnel.

Secure tank in place using ratchet straps (see Appendix A).

When arriving on site, make sure to park in accordance with the City of Philadelphia parking
laws. Park the truck with the tank close to the hydrant.

Set up work zone traffic control equipment, as necessary.

Use Hydrant Operating Procedure (see Section 2.4) to begin operation of nearby hydrant. When
flushing the hydrant, ensure no water flows into the inflow structure to be tested. Discharge
water into grey inlet or downstream of SMP.

Place the discharge end of the hose into the tank, making sure to hold it securely in place.
Check the load capacity of truck before filling tank. Make sure to only fill the tank with water
that is within the load capacity of the vehicle in use. Keep in mind that the crew members and
field equipment also contribute to the load on the truck. Therefore, it is best to make sure the
tank is not filled beyond half of its storage volume.

Slowly turn on the hydrant per Hydrant Operating Procedure. Make sure the hose remains
securely in place. Do not over-fill the tank.

Close hydrant slowly and replace cap.

10) Place the hose and any tools securely into the truck.

3.2.

1)

2)

3)

4)

5)

6)

7)

Testing Inflow Structure Capture Efficiency

Drive to the inflow structure to be tested. Park upstream from the inlet with the tailgate facing
the inlet.

If there is a vehicle obstructing access where “No Parking” signs were put up, you can contact
the towing service and indicate that you are with PWD requesting a vehicle be relocated.
Provide an exact address or nearest intersection and be on site to direct the tow truck.

Attach the small hose to the tank and point the end along the curb, toward the mouth of the
inlet. Make sure the water discharge is at least 10 FT upstream of inlet.

Open tank valve fully. Discharge water so a significant flow will reach the inlet in a manner
sufficient to observe capture efficiency.

Take a picture of the inlet by orienting the camera perpendicular to the direction of flow. Note
the direction that water is flowing.

Record the date, time, capture efficiency (estimated percent of water captured by the inlet; see
Appendix B) and any observations relevant to the inflow capture efficiency.

Close tank valve fully. Disconnect hose from the tank. Place the hose and any tools securely into
the truck.
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4. Record Keeping

To ensure the integrity of records for field activities, it is imperative that reporting procedures are
followed as stated in this SOP. For CET activities, there are three main reporting locations, including the
GSI Monitoring Resources Microsoft (MS) Access database, the Field Testing Master Record MS Excel
spreadsheet, and the “Capture_Efficiency” folder within the SMP project directory. A fourth reporting
location is the GSO Coordination MS Excel spreadsheet. Below are the necessary steps for entering field
data into the respective locations.

4.1. GSI Monitoring Resources MS Access database

One table within the MS Access database, “Capture Efficiency Testing”, hosts data relating to CET
parameters and results. Descriptions of each column are provided for clarity.

1) Test Date/Time — [MM/DD/YY HH:MM AM/PM]

2) GreenlT ID — Unique identifier for the SMP, found in GreenlIT (ex. 1-1-1)

3) Component ID — Unique identifier for the inflow structure (ex. G00010301-14-05), found on
maintenance maps or in ERV2

4) Low Flow Bypass Observed — Low flow bypass observed during the CET using the truck water
tank (i.e., Y if capture efficiency < 100%) [Y/N]

5) Low Flow Efficiency - Capture efficiency of inflow structure at low flow (i.e. using the truck water
tank), calculated by subtracting percent bypass from 100. Do not add percentage sign. For
example, 75% bypass would result in an estimated efficiency of 25.

6) Potential High Flow Efficiency — Estimated high flow efficiency when capture efficiency test is
only conducted at low flow- categorized as: low, moderate, or high efficiency.

7) High Flow Efficiency - Capture efficiency of inflow structure at high flow (i.e. using a fire
hydrant), calculated by subtracting percent bypass from 100. Do not add percentage sign. For
example, 75% bypass would result in an estimated efficiency of 25.

8) Notes — Brief text description of any observations relevant to the inflow capture efficiency.

The capture efficiency testing table records are updated via the “Capture Efficiency Testing” form (see
Figure 4-1), found in the navigation pane. Only submit records via the Capture Efficiency Testing form to
ensure all relevant data is entered properly.

4.2. Field Testing Master Record

The Field Testing Master Record MS Excel spreadsheet hosts data pertaining to all field testing
procedures, such as CETs, simulated runoff tests (SRTs), and surface infiltration rate tests (SIRTs), with
tabs separating each type of test. Record notes from CET in the “CET” tab. Descriptions of column
headers are provided for clarity.

1) Date — [MM/DD/YY], (ex. 07/07/2016)

2) Time (EST) — Start time of flow release to SMP [MM: HH], (ex. 09:30). Use Eastern Standard Time
12-hr clock. Do not account for daylight savings.

3) SMP ID — GreenlIT ID, (ex. 1-1-1)



4)

5)

6)

7)

8)

9)

4.3.
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Inlet Component ID — Unique identifier for the inflow structure (ex. G00010301-14-05), found on
maintenance maps or in ERV2.

Low Flow Bypass Observed — Low flow bypass observed during the CET using truck water tank
(i.e., Y if capture efficiency < 100) [Y/N].

Low Flow Efficiency - Capture efficiency of inflow structure at low flow (i.e. using truck water
tank), calculated by subtracting percent bypass from 100. Do not add percentage sign. For
example, 75% bypass would result in an estimated efficiency of 25.

Potential High Flow Efficiency — Estimated high flow efficiency when capture efficiency test is
only conducted at low flow- categorized as: low, moderate, or high efficiency.

High Flow Efficiency - Capture efficiency of inflow structure at high flow (i.e. using fire hydrant),
calculated by subtracting percent bypass from 100. Do not add percentage sign. For example,
75% bypass would result in an estimated efficiency of 25.

Notes — Brief text description of any relevant information not already covered in the previous
columns.

GSI_Meonitoring_Resource_Tracking : Database- O:\Watershed Sciences\GS| Monitoring\07 Databases and Tracking Spreadsh

Create  EdernalData  Database Tools ' Tell me what you want to do

E Y 2| Ascending V' Selection - @ = New p 20 Replace
- %l Descending o] Advanced - Hsave 37 Spelling . 3 GoTo-
View Filter Refresh N
All- - % Select~
Views Clipboard 0 Sort & Filter Records Find Text Formatting
H @) -8| Capture Efficiency Testing1
All Access Objects « || o @ 1esting
= Capt Effici Testi
- apture Iclency |esting
B Find duplicates for Hobo_Trackin...
EH GSIM Sensors Query 7
GreenITID ~2- ~
B GSIM SensorUnits_Unique ' L1
‘j.‘ InActive_ GSIM_Sensors Query Component ID G00010201-14-05
B Inactive_GISM_Sensors_Check Test Date
B ary_CMFieldForms_MonitoringDe...
B ary_MeasureDevice
B query_GreeniT ID o ‘
B Sensor ID From CM_Fieldforms L
Potent al High Flow Efficiency ~
P sMP# query
& s High Flow Efficiency %
B Table Parameters Notes Bypass possible during higher flows
P TestQuery
Forms x
8 ASTM_C1781/C1701_RawTestData
8 ASTM_C1781/C1701_SMPDataTable
% Capture Efficiency Testing
% Capture Efficiency Testing_OLD
2 cM_FieldForms

Figure 4-1 — Capture Efficiency Testing Form

Project Directory

The project directory for each site hosts a “Capture_Efficiency” folder used to store image results of the

CET. Upload images off the camera using the following methods:

1)
2)
3)

Navigate to the “Capture_Efficiency” folder within the SMP project directory.

Create a new folder for each individual SMP.

Upload images from CET into this site folder. Edit each photo by drawing an arrow indicating the
direction of flow. Name the file [GreenIT ID]_[Site Name]_[Component ID].PNG (ex. 1-2-
1_Hartranft_G00010201-14-05.PNG).
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4.4, GSO Coordination — MS Excel

This spreadsheet is meant to inform GSO of 1) the sites we monitor so they can take care when
performing maintenance at these locations and 2) any GSl issues we observe so they can be remedied.

If an issue is encountered that would involve GSO input, follow the GSO Coordination SOP to document
and notify GSO of field findings. See GSO SOP for a list of field findings and how to address them as well.

5. Health and Safety Precautions

General information on PWD’s safety policies can be found on the PWD Intranet Safety Unit website.
The Watersheds Safety Committee maintains files pertaining to information on official City of
Philadelphia Safety Policy located on the OOW server.

e When working in the public ROW, adhere to PWD Work Zone Traffic Control Guidelines and the
Pennsylvania Work Zone Pocket Guide for Municipalities & Utilities (found in all OOW vehicles).
Utilize road cones, signs, and safety tape to properly identify and isolate work areas and possible
hazards.

e Use hard hats, safety shoes, safety gloves and protective eye wear, where applicable.

e During extreme heat events, ensure field crew members stay fully hydrated, and seek shade &
rest to avoid heat exhaustion. Wear sun protection such as sunscreen, wide brimmed hats, and
light-fitted clothing covering exposed skin.

Review safety policies prior to performing field work, inform supervisor of the work plan anticipated for
the day, and ensure communication mechanisms between field and office staff are functional.

6. Public Relations Guidelines

While working in the field, you may be approached by residents or other members of the public.
Remember that when working in the field you are representing PWD, and always conduct yourself
appropriately. Residents may express concerns about basement flooding, safety, project aesthetics, or
perhaps even PWD issues unrelated to the Green City, Clean Waters program.

Do:
e Find a time and place where you can appropriately have a conversation
Explain what you are doing
Assume a friendly position and body language
Provide the appropriate phone numbers for PWD questions
Listen to what the public has to say
e Make eye contact
e Be safe! Move away from traffic, tripping hazards, monitoring equipment, etc. Use
appropriate safety equipment and adhere to all field safety guidelines
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Don’t:
e Jeopardize your safety, public safety or data quality
e Talk to the public at length
e Allow yourself to be distracted
e Engage a person who is hostile
e Provide your contact information

e Make promises about what PWD will or won’t do, even if it relates to the site you
are working on or Green City, Clean Waters
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Appendix

Appendix A: Capture Efficiency Examples

Blue arrow indicates direction of flow.

'Flgure A.5 - Efficiency = 75-100 Figure A.6 — Efficiency = 100
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Continuous Water Level Monitoring of Green Stormwater
Infrastructure - Standard Operating Procedure

1. Introduction

This document describes the Philadelphia Water Department’s (PWD) procedures for short-term and
long-term monitoring of stormwater management practices (SMPs), specifically green stormwater
infrastructure (GSI), as employed by the Office of Watersheds (OOW) Monitoring, Analysis, and
Research Support (MARS) program. This document is an updated version of the previous Continuous
Water Level (CWL) Monitoring Standard Operating Procedure (SOP), which was developed during the
first 5 years of implementation of the Combined Sewer Overflow (CSO) Long-Term Control Plan
(LTCPU). This section provides the SOPs for CWL logger deployment in SMPs as described in the Green
City, Clean Waters Comprehensive Monitoring Plan?. This document will be updated as monitoring and
data analysis methods are improved and refined.

PWD performs a variety of additional monitoring activities specifically related to GSI.

e Simulated runoff testing (SRT)
e Surface infiltration rate testing (SIRT)
e Capture efficiency testing (CET)

2. Short-Term Monitoring Goals

2.1 Short-Term Deployment Cycle Length

During the first five years of the program, GSI monitoring was oriented towards performance monitoring
of a small subset of the constructed GSI, using a variety of observation and testing methods as described
in the Green City, Clean Waters Comprehensive Monitoring Plan?. Monitoring performed using the
previous methods involved installing a water level sensor within an observation well or shallow well in
an SMP and collecting data at five-minute intervals.

Performance analysis conducted as part of the Green City, Clean Waters Evaluation and Adaptation
Program? plan revealed that capturing a design storm of at least one inch of rainfall could supply enough
data to demonstrate system function. Given a sensor data storage amount of 75 days, and the typical
Philadelphia rainfall record, a two-month deployment period (or deployment until at least a one-inch

! The Philadelphia Water Department. 2009. The City of Philadelphia’s Program for Combined Sewer Overflow
Control.

2 The Philadelphia Water Department. 2014. Green City, Clean Waters Comprehensive Monitoring Plan: City of
Philadelphia Combined Sewer Overflow Control Long Term Control Plan Update.

3 The Philadelphia Water Department. 2012. Green City, Clean Waters Evaluation and Adaptation Plan: City of
Philadelphia Combined Sewer Overflow Control Long Term Control Plan Update.



rainfall event has occurred), was recommended and officially implemented by the MARS program team
in December 2016, outlined in the memo: MARS Program: The Future of Monitoring.

Beginning in December 2017, the MARS group piloted the use of a longer data logging interval to reduce
data collection frequency and increase the number of active monitoring sites. Water level and
barometric compensation sensors were deployed at 15-minute intervals in tandem with five-minute
intervals at eight monitoring sites for approximately three 60-day deployment cycles. After data
processing, analysis, and interpretation were conducted on the subsequent data sets, it was determined
that no statistically significant difference existed between SMP performance metrics (See Section 2.2)
determined using either collection interval. In August 2018, the MARS program team officially adopted
the 15-minute data collection interval for all succeeding short-term deployments.

2.2 Performance Metrics

CWL monitoring enables MARS to monitor the following performance metrics:

e Water level response: The water level increase in the system in response to precipitation
events.

e Drain-down duration: The drain-down duration is the length of time it takes a system to drain
water from the storage volume. It is assessed using largest observed event of the short-term
monitoring period.

e Recession rate: The recession rate is the rate of water level decline in the bottom six inches of
storage of the system during the drain-down duration period, as observed from the recession
limb of the hydrograph.

o Overflow: Overflow occurs when a system is filled, and storm water bypasses the GSI and flows
into the sewer.

e Loss of infiltration capacity: Determined through the apparent loss of infiltration capacity of the
soils surrounding the system, evaluated for the 0 to 6-inch hydraulic head portion of the
recession limb of the hydrograph.

o Surface infiltration rate: The rate at which water infiltrates through porous pavement, soil, or
other media.

e Capture efficiency: The efficiency of an inlet or other inflow structure. Qualitative assessment of
the amount of water captured during natural or synthetic storms of varying intensity.

e Drainage area discrepancy: The drainage area discrepancy is the difference between the as-
built drainage area and the field-estimated drainage area based on observations during a wet-
weather event.

e GSl short-circuit: Instances where water is conveyed via unintentional, preferential flow paths
into the combined sewer system (CSS) observed during SRTs.

Each performance criterion is described in more detail in Table 2-1, showing which performance metric
can be evaluated using the different performance tests. A green “x” indicates that the test method will
inform the performance metric, while a yellow “?” signifies uncertainty. For example, CWL monitoring

could show water ponding within the surface but not the subsurface, which may indicate the inflow



structure is impaired or that the infiltration rates of the subsurface system are much higher than the

rates used during design.

Table 2-1 Monitoring Methods and Performance Metrics Matrix

Gray

Monitoring Method/ Routine CWL Simulated Capture Wet Weather . Surface
. .. . . . Infiltration Test
Performance Metric Monitoring Runoff Test Efficiency Test Inspection .
(Porous and Soil)
Water Level
X X
Response
Drain-down Duration X X
Recession Rate X X
Overflow X X ?
Loss of Infiltration
. X X X
Capacity
Surface Infiltration
X X X
Rate
Capture Efficienc
P v ? X X X
(Inlet or Curb Cut)
Capture Efficiency
? X ?
(Domed Riser)
Drainage area 5 -
Discrepancy ' ’
Clogging of
X X
subsurface
GSI Short Circuit into y

2.3 Deployment Cycle Overview

The typical short-term deployment cycle includes the following steps:

1) Collect CWL data for one routine 225-day deployment period.

2) Perform an SRT if criteria for the performance metrics are not met with the collection of routine

CWL monitoring data and uncertainty remains regarding the factor(s) contributing to low

performance (see Table 2-1).
3) After analysis of SRT data (see Quality Assurance & Quality Control (QAQC) SOP), assess the
application of additional monitoring methods (dye testing or other specialized tasks).

4) Convene with PWD staff members of the Retrofit Evaluation Team (RET) and consider an action

plan for the SMP through the RET Decision Process.

5) Collect CWL data for an additional deployment cycle after actions determined via the RET

Decision Process have been implemented.




3. Long-Term Monitoring Goals

Long-term monitoring sites are monitored over the timespan of the Green City, Clean Waters Program
to monitor and assess long-term performance of different types of SMPs. The basis of site selections is
to ensure representation for SMPs of various types, design parameters, and city districts.

The continuous monitoring of 21 long-term systems, shown in Table 3-1, is assessed every 12 months
using the following methods:

e CWL monitoring and data analysis for performance metrics in Table 2-1
e CET of inflow structures

Table 3-1 Current Long-Term Monitoring Sites

SMP ID Site Name Description
326-1 Front St & Wharton St Tree Trench (1)
20-8 Bureau of Laboratory Services (BLS) Infiltration/Storage Trench (1)
88-1 Trenton Ave and Norris St Infiltration/Storage Trench (1) & Rain Garden

(1)
231-2 Universal Daroff Charter School Tree Trench (1), Planter (1) & Bumpout (1)
9-1 Shissler Playground (Palmer St) Tree Trench (1)
9-2 Shissler Playground (Palmer St) Tree Trench (1)
8-1-1 Shissler Playground (Montgomery Ave) Tree Trench (1)
179-5 Hill Freedman World Academy (former Morris | Tree Trench (1)
Leeds Middle School)

1-1 John F. Hartranft School Tree Trench (1)
1-2 John F. Hartranft School Tree Trench (1)




SMP ID Site Name Description

1-3 John F. Hartranft School Tree Trench (1)

187-3 Columbus Square Park Infiltration/Storage Trench (1) & Planter (2)

12-5 William W. Bodine High School for Tree Trench (1)

International Affairs

366-2 The Philadelphia Zoo Infiltration/Storage Trench (1) & Rain Garden
(1)

271-1 Bridesburg Recreation Center Infiltration/Storage Trench (1) & Rain Garden
(1)

274-4 Roosevelt Playground Infiltration/Storage Trench (1) & Planter (4)

398-1 St. James Episcopal Church of Kingsessing Tree Trench (1)

19-5-1 Barry Playground Tree Trench (1)

250-1 Belmont Charter School Tree Trench (1)

250-2 Belmont Charter School Tree Trench (1)

250-3 Belmont Charter School Tree Trench (1)

4. CWL Monitoring Procedure Overview

The short-term and long-term CWL monitoring procedure includes the following steps:

A U1 B W N
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Office tasks and preparation

Sensor installation and field procedures
Record keeping

Data processing

Data analysis & interpretation
Reporting




This SOP covers activities related to steps 1-3 in addition to health, safety, and public relations
information. Whereas the succeeding steps for short-term and long-term monitoring procedures are
largely the same, data analysis differences are explained in more detail in the QAQC SOP.

A typical workflow of the CWL monitoring procedure is summarized below:

1) Compile a list of potential monitoring sites from the Current Monitoring Sites matrix. For
planning purposes, it’s good practice to create a field visit schedule on a weekly basis. For each
day, attempt to select a subset of sites in the same area of the city to reduce the amount of

travel time.
2) Install water level sensors at selected systems for one routine 225-day deployment period.
3) Return to site, download data, and redeploy or remove sensors.
4) Transfer collected data files to the MARS server.
5) Perform QAQC procedure on raw data.
6) Analyze the largest rainfall event and flag each system for anomalous performance parameters

as necessary.

7) If any of the metrics are not met, perform an SRT on the system. If the SRT results show poor
performance, perform further testing (dye tests, etc.) and relay the results to the RET for a final
decision.

8) If a system needs modification, remove sensors, and re-monitor for another deployment cycle
after modifications or repairs are made.

5. Preparation, Site Installation, and Monitoring Procedures

5.1 Office Tasks and Preparation

5.1.1 Observation and Shallow Well

5.1.1.1 Site Selection

Before performing monitoring activities on site, the following tasks need to be completed:

1) Select a group of SMPs that have not been monitored or are flagged for redeployment.
2) Group SMPs by geographic area. Plan daily field visits based on geographic area to enhance
efficiency when possible.
3) Determine if a long-term barometric compensation sensor exists in the vicinity. This is achieved
using an ArcGIS map document and geoprocessing tools.
a. Open the Barometric Sensor Map file.
b. Inthe Table of Contents (TOC), locate the Complete SMP Layer. Right-click and select
“Open Attribute Table”.
c. Inthe Attribute Table, select the “Select by Attributes” button. Apply the following
Structured Query Language (SQL) statement: "Baro" <> "'
d. Navigate to the geoprocessing drop-down menu. Select the “Buffer” geoprocessing tool.



e. Provide inputs to the Buffer geoprocessing tool window with the Output Feature Class
(Figure 5-1).
f. The new buffer layer generated by the buffer tool should now appear in the TOC. Click

F
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Input Features
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Figure 5-1 — Buffer Geoprocessing Tool

and drag the new buffer layer below the Complete SMP Layer.

g. Return to the Attribute Table of the Complete SMP Layer, select the “Select by
Attributes” button and apply the following SQL Query statement: "SMP ID" =
' [SMPID] '. For example, "SMP_ID" = '179-5-1".

h. Close the “Select by Attributes” window.

i.  Shift the Attribute Table view to “Show selected records” and select the “Zoom to
Selected” button.

j.  If the Complete SMP Layer record for the selected SMP overlaps with the new buffer
layer, then a barometric compensation sensor exists within the acceptable range.
Otherwise, plan to install a new barometric compensation sensor at the selected SMP.



4)

If installing a new barometric compensation sensor at a long-term site, update the Complete
SMP Layer to reflect this addition.
a. Locate the Complete SMP Layer in the TOC. Right-click and select “Edit Features” >
“Start Editing”. Right-click again and select “Open Attribute Table”.
b. Select the “Select by Attributes” button. Apply the following SQL query statement:
"SMP_ID" = '[SMPID]', where [SMPID] isthe SMP ID for the new barometric
sensor. For example, "SMP_ID" = '179-5-1".
c. Shift the Attribute Table view to “Show selected records”.
In the “Baro” attribute field, update the record with the monitoring location of the new
barometric sensor (ex. “OW1”, “CO1”, “GW1”, etc.).
e. Inthe Editor toolbar drop-down menu, select “Save Edits”, then “Stop Editing”.

5.1.1.2 Preparation

1)

8)
9)

Create a project directory for each system on the daily field visit schedule. Use the project and
system folder template to create the requisite files. Populate the files with system metrics
(project number, name, etc.) where appropriate.

Collect plan sets (as-builts, if available) from the Green Infrastructure projects drive and
maintenance maps. Save the plan(s) in the ‘Supplementary Documents’ folder for the respective
site on the MARS drive.

Determine if “No Parking” signs are needed to access the site. If signs are needed, put them up
at least 24 hours prior to arriving to the site.

Plan route to monitoring sites by creating a route map and a list of all systems to be visited.
Print maps and directions or save to the field laptop, if necessary.

Contact site representative and inform them of your estimated time of arrival (ETA), if
necessary. This step typically applies to sites with private access.

Create a folder on the laptop for the daily field visit schedule. Transfer plan sets, maintenance
maps, and a copy of the Current Monitoring Sites spreadsheet into this folder.

Synchronize laptop and camera clocks with Eastern Standard Time (EST). Make sure the laptop
time is not corrected for daylight saving time; it should be in standard time, as the sensors are
deployed using the time on the field laptop.

Check batteries in all equipment; verify SD storage card is in camera.

Review equipment checklist and ensure all equipment is available and in good condition.

5.1.1.3 Equipment Checklist

Equipment is organized in two separate lists. Sensitive electronic equipment should be stored separately

from hand tools.

1)

“Clean Bag”
e Laptop with HOBOware software
e Onset HOBO optical USB shuttle and USB cable
e Onset HOBO couplers (U20L and U20)



Backup Onset HOBO Data Loggers (8 total; 4 Hobo U20-L and 4 U20)

Plan sets, maintenance maps, and Current Monitoring Site spreadsheet files
Digital camera with SD card

Informational resources for residents

2) “Tool Bag”

First aid kit
Water level meter with extra battery
Personal protective equipment (PPE)
o Safety vest or high-visibility shirt
o Eye protection
o Work gloves
o Protective footwear (safety-toe boots, high rain boots, waders, etc.)
Traffic cones
Flashlight
Soil core sampler (if installing shallow well)
Toolbox
Ruler or solid metal bar for horizontal reference measuring point
Steel tape measure (preferably in feet, with 1/10 and 1/100%™ of a foot)
Key(s) for storage shed, well access, control structure, etc.
Ratchet and full socket set
Hammer
Small pry bar or chisel
2 flathead screwdrivers
Stainless steel cable (1/16" diameter)
Wire cutter and crimping tool
Carabiners or D-rings
Stainless steel crimps/ferrules
Work gloves
Shop rags
Bottle brush or pipe cleaners
Vinegar
Rag
Duct tape
Eye-bolts
Various sized zip ties
Pliers
WD-40
PVC cap wrench
Drill with full bit set

o 0O 0o O o 0O oo 0o O o o o o o o o o o o o



5.1.2

51.2.1

Groundwater Well
Site Selection

When arriving on site, make sure to park in accordance with City of Philadelphia parking laws.
Inspect the site for any unusual conditions and establish appropriate safety measures such as
cones or pedestrian barriers.

Ensure all field crew members are wearing the appropriate PPE.

Coordinate with GSI design and consultant to determine the best location for groundwater
well(s). If located at a park or recreation center, coordinate with PPR.

Permanent groundwater wells should be located about 10 feet from the basin edge, so they are
not damaged during construction. Temporary wells can go in the footprint of the basin as
needed.

For a large site (1 city block), more than one groundwater well (most often two wells) should be
installed.

Ensure the contractor is familiar with the process and possesses the most up-to-date site
information and well construction details.

Wells are monitored for 1 year and the data is shared with GSI contact as data is collected and
quality-assured. The complete data set is shared at the end of the year.

5.2 Sensor Installation and Field Procedures

52.1
52.1.1

1)
2)

Observation and Shallow Well
General

When arriving on site, make sure to park in accordance with City of Philadelphia parking laws.
If there is a vehicle obstructing access where “No Parking” signs were put up, you can contact
the towing service and indicate that you are with PWD requesting a vehicle be relocated.
Provide an exact address or nearest intersection and be on site to direct the tow truck.

Inspect the site for any unusual conditions and establish appropriate safety measures such as
cones or pedestrian barriers.

Ensure all field personnel are wearing the appropriate PPE.

Check that the distribution pipe does not have a cap on the end. If the distribution pipe is not
visible from street level or you are unsure if a cap exists, fill the basin with water using the CET
tank. Open the nearest clean out to the distribution pipe and see if it is dry. If the basin holds
water and the clean out is dry, then the distribution pipe is likely plugged, and the SMP is offline.



6)

Figure 5-2 — Example of Distribution Pipe Plug

Check that the underdrain pipe has a cap on the end. If the design calls for an orifice on the PVC
cap, check if a small hole is visible. Take a photo and save it in the site folder under
“Supplementary Documents”.

Perform a capture efficiency test (CET). Refer to the CET SOP for details.

Observation Well Sensor Installation Field Procedure

Remove observation well cap (Figure 5-6) or otherwise gain access to the monitoring location.
Drill a hole into the inside of the PVC that will accommodate available eye hooks.

Affix an eye-hook to the hole, then attach a carabiner or zip tie loop to the eye-hook.

Using a steel measuring tape, measure the distance from the top of the well casing to the
bottom of the well (well depth, Figure 5-6). Note this value in the field notebook.

Attach the cable to the sensor cap using to the stainless-steel cable. This can be achieved by
using two zip ties and duct tape (short-term monitoring sites) or using metal crimps (long-term
sites, groundwater observation wells, or where well depth exceeds 10 feet) (Figure 5-3).

Figure 5-3 — Sensor and stainless-steel cable attachment



NOTE: Use intuition and personal discretion to decide whether to use metal crimps and carabiners versus
Zip ties. Some situations may require more secure cable fashioning.

6) Gently lower the sensor into the well. When the sensor is just above the bottom of the well,
mark where the eye hook, carabiner, or zip tie loop lines up with the cable.

7) Pull the cable and sensor out of the well. Fold the cable over the mark and through the eye-
hook, carabiner or zip tie loop, forming a loop in the cable.

8) Close the loop with metal crimps or zip ties. Secure any extra cable with duct tape (Figure 5-4).

Figure 5-4 — Sensor and stainless-steel cable attachment

9) Use steel measuring tape to measure from the sensor’s pressure sensor port (the part that sits
deeper in the well, i.e. opposite side from the cap) to the top of the steel cable (referred to as
hook to sensor, or HTS). Then use the steel tape to measure from the top of the well casing (lay
a flat object across the top and measure from there) to the top of the steel cable (referred to as
cap to hook, or CTH) (Figure 5-5). Note these values in the field notebook.

Figure 5-5 — CTH (left) and HTS (right) measurement techniques



10) Wipe the sensor clean using a cloth and distilled white vinegar. Inspect the pressure sensor port
for any debris. Carefully clean the port with a bottle brush or pipe cleaner dipped in vinegar.
11) Proceed to Section 5.2.1.4.
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Figure 5-6 - Observation Well
5.2.1.3  Shallow Well Installation Field Procedure

1) Using the soil core sampler, dig a hole in the ground approximately the diameter of the shallow
well and depth of the solid portion of the well screen (Figure 5-).

2) Insert PVC shallow well so the holes on the side of the PVC are just above the dirt.

3) Hammer rebar into the ground to the same depth as the well (Figure 5-).

4) Using large zip ties, attach the well to the rebar.

5) Replace any dirt from the hole around the PVC, stopping at the holes on the side.

6) Tamp the disturbed soil around the well.

7) Remove the cap from the well and proceed to Section 5.2.1.4.

8) Before placing sensor in well, insert a bolt or zip tie through the lower hole (closest to the

ground level) for the sensor to rest on (Figure 5-).

9) Replace the PVC cap. Ensure the cap is attached snugly, but still easily removable.

10) Take a photograph of the shallow well location with identifying site features such as trees, road
signs, inlets, or other objects to facilitate location of well during the next site visit.



Figure 5-8 — Shallow Well & Rebar Alignment Figure 5-9 - Zip tie used as sensor perch
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Figure 5-7 — Shallow Well

5.2.1.4 Water Level Sensor Deployment

Note for deployments at new sites: do not download old data from the sensor when deploying the
sensor to a new location. Data from another sensor deployment and site that has already been logged
creates duplicate data files. Please only download data from sensors as part of the data collection as
outlined below. There is an exception to this, however: when launching, a warning may appear stating
that the sensor has not yet been read out. If this occurs, click “No” to cancel the launch setup,
download the data currently on the sensor, and launch as planned. Otherwise, the data currently on

the sensor will be permanently erased.

1) Prior to beginning field activities, make an entry in the field notebook. Each site visit should
include the site name, site SMP ID, date visited, field procedure(s), and initials of field crew
members present. Create column headers for the monitoring location, type of sensor, sensor
serial number (SN), depth to water (observation well) or water depth (shallow well) reading,

time of reading and redeployment confirmation (Figure 5-11)



2)

3)

4)

5)
6)

7)
8)
9)

Figure 5-8 — Field Notebook Layout

Gain access to the monitoring location, such as an observation well, PVC shallow well, overflow
control structure, etc. If deploying for the first time to an observation well, refer to Section
5.2.1.2. If deploying for the first time to a shallow well, refer to Section 5.2.1.3. If site is listed as
a barometric site, refer to Section 5.2.1.5.
If you’re not deploying for the first time, take a manual water level reading just before removing
the water level sensor, and record the depth to water (or, in the case of shallow wells, water
depth, using a tape measure), time, units, and measurement device (for example, Sensor ID
6082 "Water Mark Electric 75' Water Tape") in the field notebook. Refer to Section 5.2.1.6.
If redeploying a sensor, remove the sensor from the well. Wipe the sensor clean using a cloth
and distilled white vinegar. Inspect the pressure sensor port for any debris. Carefully clean the
port with a bottle brush or pipe cleaner dipped in vinegar.
Start HOBOware Pro software.
Disconnect the sensor body from its plastic cap and connect the sensor to the optical USB
shuttle. Record the optical USB shuttle SN. Align the flat threading on U20 sensor with “flat”
arrow on the U20 coupler or align the notch on the U20L sensor body with the “align” arrow on
the U20L coupler.
Connect optical USB shuttle to laptop USB port.
Verify the sensor’s serial number in lower left-hand corner of HOBOware interface.
Check device status (Device > Status). Verify system time is accurate and the battery level is
above 3.1 volts; if battery reading is lower, replace the sensor after downloading the data. Verify
that the system states “Coupler Attached” and the percentage of storage used does not
fluctuate (this indicates that the sensor has a stable connection with the optical USB shuttle). If
the connection seems unstable, there are a few possible causes and solutions to these issues,
namely:

a. Issue: Moisture and/or debris on sensor or the optical USB shuttle connections

Solution: Wipe off moisture and/or debris using a soft cloth or paper towel
b. Issue: The coupler on the optical USB shuttle is too loose
Solution: Tighten the coupler to the shuttle



c. lIssue: Direct sunlight on the optical USB shuttle disrupting communication
Solution: Cover the sensor and shuttle or move to a shaded area

d. Issue: The cable for the optical USB shuttle is crimped or damaged.
Solution: Gently straighten out the cable and check that it is fully inserted in the
computer’s USB port, or use a different optical USB shuttle.

10) If redeploying a sensor, download the data (Device > Readout).

11) If prompted that sensor is still logging data, select “Stop”.

12) Save the data files. Create new folder for the current day and initials, i.e. 20141114_NM. Then
save as [SMP_ID]_[Sensor_ID]_[Monitoring Device ID].hobo in the folder. For example, 187-3-
3_0W1_9951601.hobo

13) Plot sensor data and events in HOBOware. Inspect the plot for expected patterns (Remember -
these are uncorrected data subject to atmospheric pressure fluctuation). Sudden spikes and
severe oscillation of pressure readings could indicate malfunctions and should be investigated
before redeployment. If necessary, replace the existing sensor with a new sensor.

14) Default HOBOware settings should be set to create a CSV file in addition to the HOBO file.
Otherwise, export the data as a CSV (File > Export as CSV file). Save using the naming convention
from Step 12 and in the same folder. For example, 187-3-3_0W1_9951601.csv

15) Use a flashlight, or sound the bottom of the well if possible, to determine if there is debris
accumulation. If debris is present, record this information in the field notebook.

16) Launch the sensor (Device > Launch) with a 15-minute logging interval (recorded “At interval”)
recording absolute pressure (psi) and temperature (F°). Name the deployment
[SMP_ID]_[Sensor_ID]_[Monitoring Device ID]. For example, 187-3-3_9951601_OWL1. If you
are not sure if the launch was successful, check device status (Device > Status). The display
should read “Device Launched”, “Interval: 15 min” and “Awaiting Delayed Start”.

a. NOTE: It is imperative that all sensors are recording at the same time interval. For
example: Both sensors recorded a data point for the time 12:00:00 AM, not one at
12:00:00 and the other at 12:01:30. To avoid this conflict, always launch at interval,
using EST, and make sure the interval is set to 15-minute.

17) Reinstall the sensor in the well by slowly lowering the sensor. Avoid any obstructions such as
rebar that may be present within the well. The sensor should be hanging freely (for example,
not resting on the bottom of the well) and there should be no cable slack when the sensor is
properly deployed.

18) Reinstall the well cap, ensuring well cap is vented to the atmosphere to allow for proper
barometric pressure compensation.

5.2.1.5 Barometric Pressure Deployment

Barometric pressure monitoring is conducted using similar equipment and monitoring procedures to
those described in Section 5.2.1.4, with the exception that no water level readings are necessary for
barometric pressure monitoring.



1) If deploying for the first time, find a location at the highest possible elevation in the monitoring
location. For example, attached to the carabiner or D-ring with the pressure sensor port facing
up (Figure 5-12).

2) Referto Section 5.2.1.4.

a. For steps 13-15, save monitoring device ID files for local barometric pressure
compensation sensors as [SMP_ID]_[Sensor_ID]_BARO_[Monitoring Device
ID].[extension]. For example, 187-3-3_9951601_BARO_OW1.hobo or 187-3-
3_9951601_BARO_OW1.csv

3) Reinstall the well cap, ensuring ventilation to the atmosphere to allow for proper barometric
pressure compensation.

Figure 5-9 — Acceptable Barometric Sensor Locations

5.2.1.6  Water Level Measurement

Manual water level readings should be taken with the sensor installed in the well. Water level readings
are either taken as depth-to-water or water depth, for observation wells and shallow wells, respectively.
For new deployments, take a water level reading after the sensor is first deployed. When visiting existing
sites, record a level reading just before removing the sensor. Record this information in the field
notebook.

Depth-to-Water Measurement with Water Level Meter

1) Refer to the monitoring device information to determine the vertical reference elevation for
water level readings (for example, well cap, overflow control structure grate, etc.). The vertical
reference elevation should be a level surface. Watch for uneven pavement or debris.

2) Place a vertical reference object (for example, ruler or solid metal bar) across the opening of the
vertical reference. The horizontal reference should be placed perpendicular to curb line of
nearest street if possible.

3) Measure depth-to-water at the center of the opening (Figure 5-10).

4) Repeat the measurement, adjusting the sensitivity of the instrument as required, to determine
the exact distance to the air/water interface in 1/100 of a foot.



5) Record the monitoring device ID, water level, time, units, and measurement device (for
example, water level meter) in the field notebook.

Figure 5-10 — Observation Well Depth-to-Water Measurement

Water Depth Measurement with Steel Measuring Tape

1) Access the shallow well location using PPE for wading in standing water (for example, high rain
boots or waders). Proceed with caution when stepping in murky waters where the bottom is not
visible. Attempt to limit disturbance to the water surface, if possible.

2) Once water surface has settled, insert the steel measuring tape into the water until it reaches
the bottom directly adjacent to the shallow well.

3) Measure water depth at the water surface interface.

4) Record the monitoring device ID, water level, time, units, and measurement device (for
example, water level meter) in the field notebook.

5.2.2 Groundwater Well
5.2.2.1 General

Refer to steps 1-4 of Section 5.1.2.1



5.2.2.2 Groundwater Well Installation Field Procedure

Prior to installing sensors within groundwater wells, ensure that you are using sensors calibrated for a
depth range of 0 — 30 feet, and not 0 — 13 feet.

1)

2)

Remove the groundwater well cap (Figure 5-6) or otherwise gain access to the monitoring
location.

Remove expansion plug from PVC well and drill a hole through it to prevent pressure buildup
within the well.

Using a steel measuring tape, measure the distance from the top of the well casing to the
bottom of the well (well depth, Figure 5-6). Note this value in the field notebook. If the well
depth exceeds the measuring tape’s maximum length of 25 feet, use the water level meter
instead.

Attach a braided stainless steel cable to the sensor cap. This can be achieved by using two zip
ties and duct tape (short-term monitoring sites) or metal crimps (long-term sites, groundwater
wells, or where well depth exceeds 10 feet). Refer to Figure 5-3 in section 5.2.1.

NOTE: Use intuition and personal discretion to decide whether to use metal crimps and carabiners

versus zip ties. Some situations may require more secure cable fashioning.

5)

6)

Measure the distance from the top of the PVC to the bottom of the well. This measurement will
be used to determine the length of cable required.

Using a procedure similar to that in step 4, affix the stainless steel cable to the bottom hole in
the PVC expansion plug. Adjust the length so that the distance from the bottom of the expansion
plug gasket to the top of the sensor port is 3-6 inches shorter than the measurement recorded in
step 5. Measure this length and record it in the field book as the “hook to sensor” length.

Secure the cable with metal crimps or zip ties. Secure any extra cable with duct tape (Figure
5-4).

Figure 5-14 — Surface view of groundwater well



8) Measure the distance from the top of the well casing to the top of the PVC. Record this
measurement as the “cap to hook” length.

9) Wipe the sensor clean using a cloth and distilled white vinegar. Inspect the pressure sensor port
for any debris. Carefully clean the port with a bottle brush or pipe cleaner dipped in vinegar.

10) Gently lower the sensor into the well, and firmly place the expansion plug in the PVC well. Close
the well when finished.

5.2.2.3 Water Level Sensor Deployment

Refer to Section 5.2.1.4

5.2.2.4 Water Level Measurement

Refer to Section 5.2.1.6

6. Record Keeping

To ensure the integrity of records for field activities, it’s imperative that reporting procedures are
followed as stated in this SOP. For CWL monitoring field activities, there are two main reporting
locations, including the Current Monitoring Field Forms hosted within the GSI Monitoring Resources
Microsoft (MS) Access database and the Current Monitoring Sites MS Excel spreadsheet. A third
reporting location is the GSO Coordination MS Excel spreadsheet. Finally, create a monitoring location
map showing the location of all monitoring equipment. Below are the necessary steps for entering field
activity information into the respective locations. This record keeping procedure apply to observation,
shallow, an