
A A GreenGreen Vision for CSO LongVision for CSO Long--Term Control Term Control 
Planning:Planning:

How How GreenGreen Can One City Get??Can One City Get??

Marc Cammarata, PE Marc Cammarata, PE -- Manager, Office of Watersheds Manager, Office of Watersheds -- Philadelphia WaterPhiladelphia Water
&&

Ted Brown, PE Ted Brown, PE –– Water Resources Engineer Water Resources Engineer –– Biohabitats, Inc.Biohabitats, Inc.



Can we solve a problem in 15 years that took 150 years to createCan we solve a problem in 15 years that took 150 years to create? ? 

Should we do it the same ways it was done many years ago? Should we do it the same ways it was done many years ago? 



Overflow Compliance CostsOverflow Compliance Costs
WashingtonWashington PittsburghPittsburgh PhillyPhilly

Population (million)Population (million) 22 0.8500.850 22

Service Area (miService Area (mi22)) 725725 200200 286286

CSO Area (miCSO Area (mi22)) 19.519.5 6060 6464

Number of CSOsNumber of CSOs 5353 > 300> 300 166166

Overflow Volume (BG/Yr)Overflow Volume (BG/Yr) 2.52.5 1414 1414

Compliance CostsCompliance Costs $ 2.65 Billion$ 2.65 Billion $2 $2 -- $3 Billion$3 Billion ??? ??? 
BILLIONSBILLIONS



A new approach: A new approach: 
on the verge of BIG on the verge of BIG 

CHANGECHANGE……

MSU Green Roof Research Program MSU Green Roof Research Program 
(courtesy Old House Journal)(courtesy Old House Journal)



The Challenge: Capturing the 1st inchThe Challenge: Capturing the 1st inch
 

Percent Capture 

93% 

How far can we take this approach & how long do we have?How far can we take this approach & how long do we have?



Green Infrastructure Elements Green Infrastructure Elements 
Considered as LTCPU AlternativesConsidered as LTCPU Alternatives

►► Private Lands ProgramPrivate Lands Program
IndustrialIndustrial
CommercialCommercial
InstitutionalInstitutional
HomesHomes
ParkingParking
Alleys, Driveways and Alleys, Driveways and 
WalkwaysWalkways

►► Public Lands ProgramPublic Lands Program
StreetsStreets
SchoolsSchools
Public FacilitiesPublic Facilities
Open SpacesOpen Spaces
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Dealing with Urban BMP Myths Dealing with Urban BMP Myths 

•• Toxic sedimentsToxic sediments

•• West Nile VirusWest Nile Virus

•• Infiltration in urban Infiltration in urban 
areasareas

•• Trees and BMPsTrees and BMPs

•• MaintenanceMaintenance

•• Others?Others?



1. Are Sediments Toxic?1. Are Sediments Toxic?

►► Research indicates they Research indicates they 
are notare not

►► Sediments can be land Sediments can be land 
applied or landfilled, applied or landfilled, 
depending on depending on 
consistency consistency 

►► Although sediments Although sediments 
from certain from certain 
stormwater hotspots stormwater hotspots 
may need to be tested may need to be tested 
prior to be disposalprior to be disposal



2. Mosquitoes & West Nile2. Mosquitoes & West Nile

►► Major concern by citizens and Major concern by citizens and 
local public health authorities local public health authorities 

►► Most wellMost well--designed BMPs are designed BMPs are 
not major mosquito problemsnot major mosquito problems

►► Poorly designed or maintained Poorly designed or maintained 
BMPs can lead to mosquito BMPs can lead to mosquito 
habitathabitat

unexpected pondingunexpected ponding
unruly vegetation unruly vegetation 

►► Maintenance can alleviate Maintenance can alleviate 
mosquito problemsmosquito problems



3.3. Infiltration in UrbanInfiltration in Urban
SoilsSoils

►► Combined with Combined with 
vegetation cover and vegetation cover and 
soil amendments it can soil amendments it can 
workwork

►► Do not hydraulically Do not hydraulically 
overloadoverload

►► Use appropriate Use appropriate 
drainage area to surface drainage area to surface 
area factorsarea factors
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4. Trees in BMPs



Unruly VegetationUnruly Vegetation

►► Growth happensGrowth happens
►► Design for vegetative Design for vegetative 

successionsuccession
►► Other benefits including Other benefits including 

shading, habitat, and shading, habitat, and 
rainfall interceptionrainfall interception

►► Mowing greatest ongoing Mowing greatest ongoing 
expenseexpense

There used to be 
a BMP in here 
somewhere…



Maintenance 
can be 

depressing



All Infrastructure Requires MaintenanceAll Infrastructure Requires Maintenance

The Bad
The UglyThe Good



►► Large number of Large number of 
BMPsBMPs

►► Unaware property Unaware property 
ownersowners

►► Access and Access and 
enforcementenforcement

►► Landscaping Landscaping 
changeschanges

Mainten nce
BUDGET25%

WAYS TO REDUCE 
YOUR MAINTENANCE 
BURDEN in 6 WEEKS

Vegetation management

SEDIMENT 
CLEANOUTS

BMPs

LID

Maintenance 
Headaches



Maintenance Maintenance 
Headache SolutionsHeadache Solutions

►► Ensure postEnsure post--
construction BMPs construction BMPs 
become a community become a community 
amenity rather than a amenity rather than a 
chronic problem chronic problem 

►► Anticipate public Anticipate public 
concerns and concerns and 
misperceptionsmisperceptions



Tip 1Tip 1
Include Maintenance in Local LawInclude Maintenance in Local Law

►► Identify specific entity Identify specific entity 
responsible for longresponsible for long--term, term, 
routine maintenanceroutine maintenance

►► Reference design guidelines to Reference design guidelines to 
ease the maintenance burdenease the maintenance burden

►► Specify regular inspection Specify regular inspection 
visitsvisits

►► Require inspection access Require inspection access 
and/or easementsand/or easements

►► Include special provisions to Include special provisions to 
handle emergency maintenancehandle emergency maintenance

►► Escalating levels of Escalating levels of 
enforcementenforcement



Tip 2 Tip 2 
Reduce Maintenance BurdenReduce Maintenance Burden

Before ConstructionBefore Construction

►► Reduce maintenance headaches with tough design Reduce maintenance headaches with tough design 
standardsstandards……if you donif you don’’t ask for it, you wont ask for it, you won’’t get it!t get it!

►► Thorough plan review ensures design standards are Thorough plan review ensures design standards are 
properly implementedproperly implemented

►► Review the plan as if you were the maintenance Review the plan as if you were the maintenance 
crewscrews



Tip 3  Tip 3  
Educate & Involve the MaintainersEducate & Involve the Maintainers

►► AdoptAdopt--AA--PondPond
►► Volunteer CleanVolunteer Clean--UpsUps
►► Publications, MailingsPublications, Mailings



Stormwater Management in Jamaica Bay



Stormwater Management in Jamaica Bay



Stormwater Management in Jamaica Bay



Stormwater Management in Jamaica Bay



Green Infrastructure Elements Green Infrastructure Elements 
Considered as LTCPU AlternativesConsidered as LTCPU Alternatives

►► Private LandsPrivate Lands
IndustrialIndustrial

CommercialCommercial

InstitutionalInstitutional

HomesHomes

ParkingParking

Alleys, Driveways Alleys, Driveways 
and Walkwaysand Walkways

►► Public Lands Public Lands 
StreetsStreets
SchoolsSchools
Public FacilitiesPublic Facilities
Open SpacesOpen Spaces



Regulatory ToolsRegulatory Tools
►► PWD Stormwater RegulationsPWD Stormwater Regulations (for new construction and (for new construction and 

redevelopment)redevelopment)
Trigger the regulations at 5000 sq ft or 2000 sq ft ?Trigger the regulations at 5000 sq ft or 2000 sq ft ?

►► ParcelParcel--Based Stormwater BillingBased Stormwater Billing

►► Amended Code/Regulations/SpecsAmended Code/Regulations/Specs
Plumbing CodePlumbing Code

►► Allow disconnection of rain leaders to new stormwater control inAllow disconnection of rain leaders to new stormwater control infrastructurefrastructure
►► Allow use of Rain BarrelsAllow use of Rain Barrels

Building CodeBuilding Code
►► Investigate building code regarding roof liveInvestigate building code regarding roof live-- and deadand dead--load requirements and the load requirements and the 

relationship to green roofsrelationship to green roofs
Fairmount Park SpecificationsFairmount Park Specifications

►► Tree plantingsTree plantings

Zoning CodeZoning Code

►► Buffers, setbacks, tree canopy, parking requirements, and/or plaBuffers, setbacks, tree canopy, parking requirements, and/or planted spacesnted spaces
Streets Department SpecificationsStreets Department Specifications

►► Porous asphalt and pavementsPorous asphalt and pavements

PWD RegulationsPWD Regulations
►► Require management of runoff from all new public streets and sidRequire management of runoff from all new public streets and sidewalksewalks



New Stormwater RegulationsNew Stormwater Regulations

MaintainMaintain
WW--QQ

PreventPrevent
Streambank Streambank 

ErosionErosion

Infiltrate 
1.0 inch

Remaining Volume

from 1”
1-yr, 24hr 
Detained, 

24hrs

MaintainMaintain
Groundwater Groundwater 

RechargeRecharge

1 “ Total from IMP Area

*20+ Green Roofs – Passed Conceptual 
Phase of Plan Review

*1000+ acres of land managed to date

Earth Disturbances > 15,000 sq ft



Typical property with increased 
stormwater fee – large site, small meter

!(

!(!(

!(

3200 S 70TH

7000   ESSINGTON 6800   ESSINGTON

70­
Existing Charge =   $ 377.23
New Charge      = $ 2,496.42

Gross Area =    599,744
Imperv Area =  491,035

Top 500 Parcels in 
the Combined 
Sewered Area 

make up 12.3% of 
total impervious 

area



Administrative ToolsAdministrative Tools

Stormwater Billing CreditsStormwater Billing Credits

Green Permit ExpeditingGreen Permit Expediting
Encourage  LEED Encourage  LEED 
certificationcertification
Emphasize  the stormwater Emphasize  the stormwater 
aspects of LEEDaspects of LEED
Apply Stormwater Apply Stormwater 
Regulations as sites redevelop Regulations as sites redevelop 
or renovateor renovate
Watershed Mitigation Watershed Mitigation 
RegistryRegistry
Demonstration Projects & Demonstration Projects & 
ProgramsPrograms

CostCost--Sharing (PWD pays Sharing (PWD pays 
difference)difference)

FullFull--Cost (for integral Cost (for integral 
locations)locations)

Rate incentivesRate incentives

Tax incentivesTax incentives
Grant programsGrant programs
Low income assistanceLow income assistance
Education & WorkshopsEducation & Workshops



Potential PartnersPotential Partners
Philadelphia Streets DepartmentPhiladelphia Streets Department

Fairmount Park CommissionFairmount Park Commission
Philadelphia Department of RecreationPhiladelphia Department of Recreation
Philadelphia AirportPhiladelphia Airport
Philadelphia Office of Housing & Philadelphia Office of Housing & 
Community DevelopmentCommunity Development
Philadelphia Housing AuthorityPhiladelphia Housing Authority
Philadelphia Parking AuthorityPhiladelphia Parking Authority

Philadelphia Department of Public Philadelphia Department of Public 
PropertyProperty
Philadelphia Parking AssociationPhiladelphia Parking Association
Pennsylvania Department of Pennsylvania Department of 
TransportationTransportation
Special Services DistrictsSpecial Services Districts
Philadelphia Department of CommercePhiladelphia Department of Commerce
Philadelphia Public SchoolsPhiladelphia Public Schools
Capital Programs OfficeCapital Programs Office
PolicePolice
FireFire
LibraryLibrary
Sports Facilities & Convention CenterSports Facilities & Convention Center

Homeowner AssociationsHomeowner Associations
DevelopersDevelopers (nonprofit and for(nonprofit and for--profit)profit)
Private SchoolsPrivate Schools
Community College of PhiladelphiaCommunity College of Philadelphia
Universities and CollegesUniversities and Colleges

►► Drexel Drexel 
►► LaSalle UniversityLaSalle University
►► St. JosephSt. Joseph’’s Universitys University
►► Temple UniversityTemple University
►► University of PennsylvaniaUniversity of Pennsylvania
►► University of the Sciences in University of the Sciences in 

PhiladelphiaPhiladelphia
Neighborhood Groups and AssociationsNeighborhood Groups and Associations
Community Development CorporationsCommunity Development Corporations
Watershed PartnershipsWatershed Partnerships

Many, many moreMany, many more…………



►► ConceptConcept
Represents Represents 10% 10% (5 Ind, 4 Comm, 1 Instit) of all impervious cover in of all impervious cover in 
combined systemcombined system
Require compliance with Require compliance with Stormwater RegulationsStormwater Regulations

Retrofit at least 25 large properties per yearRetrofit at least 25 large properties per year
1.0% redevelopment projection per year1.0% redevelopment projection per year

►► Results by 2044?Results by 2044?
95%95% of Industry/Comm/Institutionsof Industry/Comm/Institutions

►► Major ToolsMajor Tools
►► ParcelParcel--Based Stormwater BillingBased Stormwater Billing

►► Major PartnersMajor Partners
Commerce DepartmentCommerce Department
NGOs, Hospitals, Churches, Stadiums, Universities, etc.NGOs, Hospitals, Churches, Stadiums, Universities, etc.
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→→ Green Industry/Commercial/Institutional Green Industry/Commercial/Institutional 

Wellness Center
Sugarloaf, PA
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Schuylkill Center for Environmental Education Schuylkill Center for Environmental Education 
Philadelphia, PAPhiladelphia, PA
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Comcast CenterComcast Center
Philadelphia, PAPhiladelphia, PA



→→ Green HomesGreen Homes

►► ConceptConcept
25%25% of the Cityof the City’’s impervious cover in the combines system is s impervious cover in the combines system is 
associated with residential rooftopsassociated with residential rooftops
►► Low Cost Low Cost -- Rain barrels & Rain gardensRain barrels & Rain gardens
►► Higher Cost Higher Cost -- Porous sidewalks, driveways and walkways / Porous sidewalks, driveways and walkways / 

Green roofGreen roof

►► Major ToolsMajor Tools
►► Structural Engineering AnalysisStructural Engineering Analysis
►► Amended Plumbing CodeAmended Plumbing Code
►► Amended Building CodeAmended Building Code

►► Results by 2044?Results by 2044?
47%47% of all homes of all homes 

►► Major PartnersMajor Partners
Neighborhood Groups and AssociationsNeighborhood Groups and Associations
Community Development CorporationsCommunity Development Corporations
Watershed PartnershipsWatershed Partnerships
Pennsylvania Horticultural SocietyPennsylvania Horticultural Society
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→→ Green ParkingGreen Parking

►► ConceptConcept
Parking lots represent almost Parking lots represent almost 19%19% of the Cityof the City’’s impervious cover in the s impervious cover in the 
combined systemcombined system
Reduced summer temperaturesReduced summer temperatures
No Parking loss during and after storms due to standing waterNo Parking loss during and after storms due to standing water
Appearance improvements in commercial and business districtsAppearance improvements in commercial and business districts

►► Major ToolsMajor Tools
Amended Zoning CodeAmended Zoning Code
►► Require buffer, setback, and/or planted space be utilized to manRequire buffer, setback, and/or planted space be utilized to manage age 

runoffrunoff

►► Results by 2044?Results by 2044?
80%80% of all Parkingof all Parking

►► Major PartnersMajor Partners
Philadelphia Parking AuthorityPhiladelphia Parking Authority
Philadelphia Department of Public PropertyPhiladelphia Department of Public Property
Philadelphia Parking AssociationPhiladelphia Parking Association
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Portland BMP Manual



Morris Arboretum - Philadelphia, PA

Tropical Storm Floyd, September 1999Conventional
Asphalt

Porous
Asphalt
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East Falls Community
Parking Lot 
Philadelphia, PA



Philadelphia Airport Employee Parking Lot ExpansionPhiladelphia Airport Employee Parking Lot Expansion



►► ConceptConcept
Alleys and Driveways represent Alleys and Driveways represent 2%2% of Cityof City’’s Impervious Covers Impervious Cover
Manage stormwater while improving aestheticsManage stormwater while improving aesthetics
Potential flow pathways for rainwater harvested Potential flow pathways for rainwater harvested 
Infiltration or conveyance of stormwater to the end of the Infiltration or conveyance of stormwater to the end of the 
alleys or walkwaysalleys or walkways

►► Major ToolsMajor Tools
Amended Streets Department SpecificationsAmended Streets Department Specifications

►► Allow or require porous asphalt or other porous pavement for Allow or require porous asphalt or other porous pavement for 
alleyways and drivewaysalleyways and driveways

►► Results by 2044?Results by 2044?
50%50% of all Alleys/Drivewaysof all Alleys/Driveways

►► Major PartnersMajor Partners
Philadelphia Streets DepartmentPhiladelphia Streets Department
Philadelphia Housing AuthorityPhiladelphia Housing Authority
Homeowner AssociationsHomeowner Associations
Developers (nonprofit and forDevelopers (nonprofit and for--profit)profit)
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→→ Green Alleys, Driveways & WalkwaysGreen Alleys, Driveways & Walkways

Chicago’s Green Alley Program
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Sulzberger Outdoor Classroom - Philadelphia



Green Infrastructure Elements Green Infrastructure Elements 
Considered as LTCPU AlternativesConsidered as LTCPU Alternatives

►► Private LandsPrivate Lands
IndustrialIndustrial
CommercialCommercial
InstitutionalInstitutional
HomesHomes
ParkingParking
Alleys, Driveways Alleys, Driveways 
and Walkwaysand Walkways

►► Public LandsPublic Lands
StreetsStreets

SchoolsSchools

Public FacilitiesPublic Facilities

Open SpacesOpen Spaces



►► ConceptConcept
Streets represent Streets represent 37%37% of the impervious cover within the of the impervious cover within the 
combined systemcombined system
Variety of approaches for all types of streets Variety of approaches for all types of streets -- Increasing tree Increasing tree 
cover, use of pervious pavements, stormwater planters, and cover, use of pervious pavements, stormwater planters, and 
underground infiltration/evapotranspiration/retention underground infiltration/evapotranspiration/retention 
facilitiesfacilities

►► During:During:
Storm Flood Relief constructionStorm Flood Relief construction
Water & Sewer repair/replacementWater & Sewer repair/replacement
Utility construction (cable, gas, electric)Utility construction (cable, gas, electric)
City Street retrofit during RepavingCity Street retrofit during Repaving
Sidewalk Retrofits Sidewalk Retrofits –– Replacement Grant ProgramReplacement Grant Program

►► Major ToolsMajor Tools
Amended Stormwater RegulationsAmended Stormwater Regulations

►► Require management of runoff from all new public streets and sidRequire management of runoff from all new public streets and sidewalksewalks
Amended Streets Department SpecificationsAmended Streets Department Specifications
Amended Fairmount Park SpecificationsAmended Fairmount Park Specifications

►► Results by 2044?Results by 2044?
80%80% of all Streetsof all Streets

►► Major PartnersMajor Partners
Philadelphia Streets DepartmentPhiladelphia Streets Department
Pennsylvania Department of TransportationPennsylvania Department of Transportation
Philadelphia Department of CommercePhiladelphia Department of Commerce

→→ Green StreetsGreen Streets
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SEA Street total retrofit - Seattle

After

Monitoring results for 
four years: 99% 
reduction in total 
runoff volume
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West Mill Creek Stormwater Tree TrenchWest Mill Creek Stormwater Tree Trench
Philadelphia, PAPhiladelphia, PA
PWD, Dept. of RecreationPWD, Dept. of Recreation

Pervious Pavers, Subsurface Infiltration, 
Disconnected Inlets



Traffic Triangle Rain Garden
Philadelphia, PA
PWD, UC Green

Bioretention/ Infiltration Zones

Island Avenue
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Vegetated Street Medians - PWD































►►ConceptConcept
Represents Represents 2%2% of Cityof City’’s impervious cover in the combined systems impervious cover in the combined system
Highly visible locations associated with educationHighly visible locations associated with education
Transforms heat trapping asphalt surfaces into cooler, green islTransforms heat trapping asphalt surfaces into cooler, green islandsands
Capture local universities ambitious sustainability initiativesCapture local universities ambitious sustainability initiatives

►►Major ToolsMajor Tools
Design Standards & Design AssistanceDesign Standards & Design Assistance
CostCost--Sharing & Full CostSharing & Full Cost
Stormwater Bill CreditsStormwater Bill Credits

►►Results by 2044?Results by 2044?
100%100% of all Schoolsof all Schools

►►Major PartnersMajor Partners
Philadelphia Public SchoolsPhiladelphia Public Schools
Private SchoolsPrivate Schools
Community College of PhiladelphiaCommunity College of Philadelphia

→→ Green SchoolsGreen Schools

P
u

b
lic L

an
d

s -
Sch

ools



Wissahickon Charter School
Philadelphia, PA
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Penn Alexander School
Philadelphia, PA
Porous pavement playground & Rain Garden

P
u

b
lic L

an
d

s -
Sch

ools



Soccer FieldSoccer Field

Penn Alexander School – Infiltration Field
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School of the Future – “Microsoft” High School
30,000 gallon cistern will collect 
rainwater from roof and use to flush toilets



►► ConceptConcept
Represents Represents 1%1% of impervious cover in the combined system. of impervious cover in the combined system. 
Retrofit all facilities to meet the new stormwater regulations.Retrofit all facilities to meet the new stormwater regulations.
Develop cooperative greening initiatives with Rec / Fire / Develop cooperative greening initiatives with Rec / Fire / 
Police / Library / Airport / etc.Police / Library / Airport / etc.

►► Major ToolsMajor Tools
ParcelParcel--Based Stormwater BillingBased Stormwater Billing
Full CostFull Cost

►► Results by 2044?Results by 2044?
100%100% of Facilitiesof Facilities

►► Major PartnersMajor Partners
Police / Fire / LibrariesPolice / Fire / Libraries
Department of RecreationDepartment of Recreation
Streets DepartmentStreets Department
Fairmount Park CommissionFairmount Park Commission
AirportsAirports
Sports FacilitiesSports Facilities
Convention CenterConvention Center

→→ Green Public FacilitiesGreen Public Facilities
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Venice Island Storage Tank



Mill Creek 
Playground
Philadelphia, PA

PWD, Dept. of 
Recreation

Porous Pavement; Subsurface Storage with Infiltration
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Mill Creek Playground
PWD, Dept. of Recreation



Waterview Rec Center
Philadelphia, PA

PWD, Dept. of Recreation

Porous Pavement; 
Subsurface Storage with 
Infiltration
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►► Prelim Designs for:Prelim Designs for:
Belmont Water Treatment Plant Belmont Water Treatment Plant 
►► Vegetated SwaleVegetated Swale (Ford Rd.)(Ford Rd.)
►► Bump OutsBump Outs (Belmont Rd)(Belmont Rd)

Queen Lane Water Treatment PlantQueen Lane Water Treatment Plant
►► Bump OutsBump Outs

Bureau of Laboratory Services
► Sidewalk Planters

Sewer Maintenance Yard
► LEED Certified



►► ConceptConcept
Represents Represents 4%4% of Cityof City’’s impervious cover in the combined systems impervious cover in the combined system
The routing and managing stormwater from the surrounding areas wThe routing and managing stormwater from the surrounding areas where this here this 
can be done without adversely impacting the function of the publcan be done without adversely impacting the function of the public land itself.ic land itself.
Vacant and Abandoned landsVacant and Abandoned lands

►► Converted to pervious areas or that the SW regulations are impleConverted to pervious areas or that the SW regulations are implementedmented
Bikeways/Trails designed for zero stormwater discharge, Bikeways/Trails designed for zero stormwater discharge, 
Wetland creation/restoration and stream restoration near Park laWetland creation/restoration and stream restoration near Park landnd
Golf Courses and Plazas designed to manage stormwaterGolf Courses and Plazas designed to manage stormwater

►► Major ToolsMajor Tools
Revision of Stormwater OrdinanceRevision of Stormwater Ordinance

►► Apply regulations to disturbance of 5000 square feet or moreApply regulations to disturbance of 5000 square feet or more
Watershed Mitigation RegistryWatershed Mitigation Registry

►► Results by 2044?Results by 2044?
50%50% of all Open Public spacesof all Open Public spaces

►► Major PartnersMajor Partners
Fairmount Park CommissionFairmount Park Commission
Philadelphia Department of RecreationPhiladelphia Department of Recreation
Philadelphia AirportPhiladelphia Airport
Philadelphia Horticultural SocietyPhiladelphia Horticultural Society

→→ Green Public Open SpacesGreen Public Open Spaces
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Mill Creek Farm
PWD, PA Horticultural Society

Inlet Disconnection; Vegetated Swales; Green Roof

P
u

b
lic L

an
d

s –
P

u
b

lic O
p

en
 Sp

aces



Vacant Land Stabilization Vacant Land Stabilization in West Philadelphiain West Philadelphia

Retentive Grading, Plantings
Pennsylvania Horticultural Society
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Clark Park Stormwater Project
Philadelphia, PA

PWD, Dept. of Recreation

Disconnected Inlets, Subsurface Infiltration
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Cliveden Park Stormwater Project
Philadelphia, PA

PWD, Dept. of Recreation

Bioretention Gardens, Disconnected Inlets
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Blue Bell Stormwater Project
Philadelphia, Pa

PWD, Fairmount Park
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Saylor Grove Stormwater WetlandSaylor Grove Stormwater Wetland



► Existing Conditions

Cumulative 
Impervious Cover 
Managed: < 5%
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Cumulative 
Impervious Cover 

Managed: 72%
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