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Natural Resources Defense Council

ÅMission: To safeguard the Earth: its people, its plants and 

animals and the natural systems on which all life depends

Å1.3 million members

Å350 lawyers, scientists & other professionals
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NRDC (conõt)

ÅLong History of Green Infrastructure Advocacy and Policy Work:
ïStormwater Strategies, 1999 

(reissued in 2001 with a new chapter on low-impact development)

ïRooftops to Rivers, 2006

ïKey part of Smart Growth & Water Quality Initiatives
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Green Infrastructure (GI)

ÅGreen Infrastructure is the use of natural systems, such as wetlands, 

street trees, bioswales, greenways, green roofs, porous pavement, 

rain gardens and other types of vegetation to store and treat 

stormwater instead of the hard infrastructure that is traditionally used, 

such as pipes, pumps and storage tunnels.
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Across the Countryé

ÅUSEPA study, ñReducing Stormwater Costs through Low 
Impact Development Strategies and Practicesò:
ï17 case studies; in most cases, upfront costs were lower for LID 

projects than for conventional ones; LID savings from 15-80%

ÅMilwaukee, Chicago, New York, Philadelphia, Aurora, IL & 
scores of other cities making GI key part of stormwater 
management, climate change adaptation
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Philadelphia, PA 
òGreen City, Clean Watersó Plan

ÅThe $1.6 billion ($1B in 2009 dollars) Green City, Clean 
Waters Plan (GCGW) includes strong commitments to:
ïGreen Stormwater Infrastructure,

ïStream Corridor Restoration, and

ïPreservation and Wet Weather Treatment Plant Upgrades

Balance between ecology, economics, and equity

Vision

ÅIntegrates CSO and water resources management into the 
socioeconomic fabric of the City

Funded by-

ÅLeveraged dollars from the development community

ÅParcel Based Billing Initiative (new development)
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Oklahoma City 
Policy, practices and programs for green infrastructure

Local State Federal

Regulations Landscape 

Ordinance, 

Setbacks, Buffers

Permitting

Water Quality

NHPA, Endangered 

Species Act, EPAct, 

CWA

Incentives Tax incentives BMPs Wetland Reserve 

Program

Funding Bonds Grants ARRA, SRF, 

Transportation, 

Natural ecosystem values and functions: energy conservation, filtering 

and cooling water, wildlife habitat, soil conservation

Benefits to human populations: scenery, human health, hazard 

mitigation, sustained agriculture

Economic Benefits: predictability and certainty, working lands, functioning 

natural systems
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NY - Green Project Reserve (GPR)

ÅCWSRF GPR = $86.5 million 

ÅNYS Environmental Facilities Corp. added to 
existing CWSRF projects GPR funding for 
ñgreenò upgrades worth ~$50 million

ÅEFC created the Green Innovation Grant 
Program (GIGP) 

ï~$35 million available for CWSRF 
ÅAlso ~$7 million GIGP available for DWSRF

A minimum of  20% percent of the ARRA funds must address green 
infrastructure, water or energy efficiency improvements or other 

innovative activities.

Source:  NYS Environmental Facilities Corporation  9/2009
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NRDCõs Rooftops to Rivers

ÅReleased in 2006

ÅUrban stormwater pollutants:
ïBacteria (pet waste, wastewater collection)

ïMetals (cars, roof shingles)

ïNutrients (lawns, gardens, atmospheric deposition)

ïOil & grease (cars)

ïOxygen-depleting substances (organic matter, trash)

ïPesticides (lawns, gardens)

ïSediment (construction sites, roadways)

ïToxic chemicals (cars, industrial facilities)

ïTrash and debris (multiple sources)
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Rooftops to Rivers:
Urban stormwaterõsimpact on water quality

ÅOcean Shoreline

#1 pollution source

ÅEstuaries, Great Lakes Shoreline

#2 pollution source

ÅLakes

#3 pollution source

ÅRivers

#4 pollution source
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Rooftops to Rivers

Documented GIõs strengths:

Å Stormwater volume control & pollutant removal

Å Decentralized, flexible, site-specific solution

Å Green design and development problem (projected 

population growth & development will strain an aged 

infrastructure system)

Å Ancillary benefits (Phillyôs $1.6B investment)
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Whatõs Next?
Water-Energy-GI Connection

ÅNRDCôs ñEnergy Down the Drain,ò 2005
ïWater-energy connection in 3 California cities; developed urban 

model with Pacific Institute to estimate energy needed to pump 
and treat water

ÅNRDCôs Midwest Office & Shaw adapting model for 
midwest & identifying policy opportunities
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Whatõs Next?
GI Benefits Calculator

ÅNRDC & Shaw working with MMSD to quantify GI 

benefits for GHG emissions, nutrients, 

maintenance, etc.

ÅComplement to Center for Neighborhood 

Technologyôs Green Values Calculator
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MILWAUKEE METROPOLITAN SEWERAGE DISTRICT (MMSD)
A National Leader

ÅA regional government agency that provides water 

reclamation and flood management services for 

about 1.1 million customers in 28 communities in 

the Greater Milwaukee Watersheds. MMSD serves 

411 square miles that span parts of six watersheds. 

ÅñImagine Zeroò

ÅñThink Outside the Pipeò --investments in green 

roofs, watershed planning, rain barrels, land 

preservation and much more
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Metropolitan Mayors Caucus

ÅMetropolitan Mayors Caucus (MMC) provides a forum for 

273 mayors in NE IL to cooperate on common public policy 

issues and multi-jurisdictional challenges

ÅRecently funded to examine interconnection between 

effective water management and pricing of water & energy 

efficiency policies to promote sustainability

ÅWorking with NRDC & Shaw to implement in 2-3 

communities
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Aurora a Rooftop to Rivers Case Study
Background

Å2ndmost populous city in Illinois 

(170,490)

ÅñLandlockedò ïhas a zero growth 

boundary

ÅAging Infrastructure ïCombined 

Sewers

ÅFox River on List of 303(d) Impaired 

Waters

Aurora
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Where is Aurora?

42 miles west of Chicago
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Auroraõs Vision for Sustainable Growth 

ÅRiver is Economic Engine of Cityôs Future

ÅRiver is Heart and Center of City 

ïEnhance public access  & recreation

ïMaximize tax base

ïFacilitate job growth

ïCreate vibrant riverfront community

ïOptimize signature views of the river for all

ÅFox River Health is Key

ÅAurora Builds on Six Principles
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Creating the Framework and Integrate Plans

ÅLeverage existing

ïCity-owned land

ïFunding

ïProjects

ÅServe multiple interests ïSpend Dollars Twice

ïInfrastructure needs

ïIncrease neighborhood connections

ïCreate community amenities

ïReduce energy use (pumping and treatment)

ÅInvolve Stakeholders in Decision Making

1
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Integrating StormwaterInto Other Plans
Creating the Framework and Integrate Plans

ÅRedevelopment in City Focusing on 

ïRiverfront Properties  

ÅRiverfront Fox Walk (both sides) 

ÅRiver Edge Park

ïBrownfield Sites Throughout the City. 

ÅFuture Downtown Master Plan

ÅPolice Department HQ & Courts LEED Building

ÅAurora Neighborhood Planning Initiative

ÅTotal Waste Management Plan 

ÅIllinois Green Fleetsï35% Bio-Fuel Cityôs Fleet

ÅDecombining Sewers

ÅNaturalized Stormwater Corridor Plan

1
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Involve the Public - Design Charrette
Creating the Framework and Integrate Plans

1

Barrier and 

Roadblocks

Opportunities
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Quantify Green Infrastructure Role Naturalized 
StormwaterManagement Corridor Plan (NSMCP)

ÅDecombining Sewers will Increase Stormwater Flows to the River

ïseparation reduces CSO occurances

ÅGreen Infrastructure Role 

ïReduce non-point source pollution

ïReduce stormwater volumes

ÅQuantify Reduction of Pollutant Loading to the River

2
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Location of NSMCP
Quantify Green Infrastructure Role Naturalized 

530 acres

2
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Riverfront

Commercial

Community

Indian Creek

Corridors
Quantify Green Infrastructure Role Naturalized 

2

ÅA system of 
interconnected green 
infrastructure corridors 

ÅMaximizethe impact of 
BMP implementation

ÅAddresses stormwater
strategies at the 
neighborhood, block and 
site levels
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Key Opportunity Sites
Quantify Green Infrastructure Role Naturalized 

2
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Connectors

Quantify Green Infrastructure Role Naturalized  

Riverfront

Commercial

Community

Indian Creek

2

ÅSecondary Benefits:
ïMore open space  

(passive and active 
recreational 
opportunities)

ïIncreased aesthetic 
value

ïHabitat for urban 
wildlife

ïEnhanced views

ïHigher property values
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Commercial Corridor BMP Pilot Site 
Spring Street Improvements

ÅRain gardens

ÅNative landscaping

ÅPermeable paver 

parking lane

ÅEE lighting

ÅUrban reforestation

ÅResidential BMPs

ÅGreen parking

ÅGreen roofs

2
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Indian Creek Corridor BMP Pilot Site:  

SolfisburgPark and Aurora Police HQ

Å Vegetated riparian buffers 

Å Bioswales

Å Native landscaping

Å Green parking

Å Bike/ped path

Å EE lighting

Å Urban reforestation

Å Renewable energy

Å Green building(s)

Å Sustainable landscaping 
practices

Å Programming

2
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Community Corridor BMP Pilot Site:  

Aurora Community Center

Å Rain gardens

Å Native landscaping

Å Urban agriculture

Å Neighborhood BMPs

Å Bike/ped path

Å EE lighting

Å Urban reforestation

Å Renewable energy

Å Green building(s)

Å Sustainable landscaping 
practices

Å Programming

2
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Riverfront Corridor BMP Pilot Site:  

RiverEdgePark

ÅTreatment wetland

ÅVegetated riparian 
buffers

ÅBioswales

ÅNative landscaping

ÅGreen parking

ÅGreen roofs

ÅGreen streets

ÅBike path

ÅEE lighting

ÅGreen building(s)

2
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Quantify Green Infrastructure Role
Using SLAMM

ÅSLAMM Estimated Loads 

ÅEstimated BMP Effectiveness

Identified BMP to be Promoted

Identified Participants

2
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1
Lincoln Ave

Parking Lot

1
Spring Street

2

Community 

Center

3
Flea Market

2
Copley Park

2
Solfisburg Park

3

Enda Rollins

Elementary

Enhance Neighborhoods
Priority Projects

3

1
River Edge Park
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Lincoln Ave Parking
Enhance Neighborhoods

3
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Lincoln Ave Parking Bioswale

Soil

Overflow Sewer

Sandy Backfill 

(reservoir)

3
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Spring Street
Enhance Neighborhoods

3

1
Spring Street


