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Concentrating development is an impor-
tant strategy for improving water resource 
management. Locating population and 
jobs in existing urban and suburban centers 
can protect fragile headwaters, aquifers, 
streams and wetlands. Intensive land uses 
allow wastewater and water supply systems 
to operate more efficiently by enabling cost 
effective collection, distribution and reuse.

But managing the rainwater that falls or 
flows within urban areas poses challenges. 
The purpose of this document is to help 
planners working in urban, suburban and 
rural areas achieve both land use and water 
management goals.

Impervious pavement and buildings 
disrupt the infiltration of water into the 
ground, depriving plants and aquifers of 
moisture. Instead, urban rainfall quickly 
flows over parking lots, rooftops, streets 
and sidewalks, picking up pollutants and 
sediment on the way downhill. This con-
centrates stormwater both time and space, 
making urban areas prone to flooding and 
downstream watersheds subject to erosion 
and pollution. For low-lying neighborhoods, 
this accumulated water can inundate homes, 
businesses and critical infrastructure, placing 
people at risk and costing millions of dollars 
each year in damage and lost business. In 
cities with combined sewer systems, even 
moderate rainfall can overwhelm treatment 
plants and trigger overflows that dump 
untreated sewage into watercourses.

Moreover, rainwater is an important 
resource that can be productively used for a 
variety of purposes. Limited access to fresh-
water and increased energy costs of pumping 
and cleaning water, makes this important 
even in water-rich regions of the country.

Our changing climate will exacerbate 
these problems. Scientists anticipate more 
frequent high-intensity storms, challenging 
the design of water systems engineered 
for gentler weather patterns. There will be 
greater incidences of drought, making the 
reuse and storage of stormwater a necessity.

Single purpose, end-of-the-pipe solu-
tions that rely heavily on pipes, storage tanks 
and other physical structures—collectively 
referred to as gray infrastructure—are 
methods traditional of addressing water 
quality and quantity concerns. But these 
capital-intensive solutions are becoming 

Introduction & Overview
increasingly cost-prohibitive, difficult to site 
and inadequate for meeting today’s water 
challenges.

Green infrastructure systems – which 
help manage stormwater and wastewater 
through conservation of forests, fields and 
wetlands as well as engineered processes that 
draw inspiration from nature – offer great 
promise for improving water resource man-
agement in urban areas. Green infrastructure 
systems encourage infiltration and reduce 
peak flows to streets and storm sewers. They 
have been used to successfully address a 
variety of critical water management goals, 
including protecting clean drinking water, 
providing water for irrigation and protecting 
people and property from flooding.

Green infrastructure has additional 
benefits. The plants and soils, green city 
streets and sidewalks, improve air quality, 
reduce energy demand and enhance wild-
life habitat and recreational opportunities. 
Protecting and enhancing stream corridors 
and other green spaces can be an important 
component of an overall design strategy for 
communities, helping create a place that 
people want to live, work and play.

These innovative solutions have gained 
currency in the Environmental Protection 
Agency and some state and local govern-
ments. Projects are being built across the 
country. But the long-term success of green 
infrastructure depends on its integration 
with land use, site design and architectural 
decisions.

Increasingly, municipal planners and 
officials are being asked to work with water 
management professionals to address the 
following challenges:

•	 Aligning land use and site planning deci-
sions to help site and manage systems on 
public and private property not under 
the direct control of the agency directly 
responsible for water resources;

•	 Gaining regulatory and budgetary 
approvals for a technology that often 
relies on innovative engineering, soil 
mixes and biological processes in a dif-
fused series of smaller projects; and

•	 Accounting for significant co-benefits, 
including community amenities and air 
quality improvements that are difficult to 
monetize and monitor.

This report summarizes green infrastruc-
ture practice and presents nine successful 
ways by which planners and policy makers 
are integrating this innovative technology 
with land use and site planning decisions. 
These include measures to secure space for 
green infrastructure, find the funding to 
pay for construction and management and 
rethink management responsibilities.
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Green Roof. Flickr/Chesapeake Bay Program
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Existing and new land development can 
produce adverse impacts on water resources 
in urban and suburban communities. These 
challenges include:

 » Poor water quality that limits 
human use and enjoyment of 
streams, lakes and coastal areas. 
Dense settlement patterns concentrate 
sewage treatment plant effluent and add 
polluted runoff from streets and rooftops 
as well as overflows from combined sewer 
systems1;

 » Diminished groundwater recharge 
and quality. Impervious surfaces 
prevent rainwater from infiltrating the 
soil, reducing the quantity and quality of 
water reaching drinking aquifers and the 
subsurface baseflow that sustains streams 
and rivers;

 » Degraded stream channels and 
shorelines. Hard surfaced urban water-
sheds add energy and volume to streams 
and water bodies. The result is erosion 
that degrades water quality and destroys 
important habitat and scenic resources.

 » Increased incidence and severity of 
flooding. Pavement expands floodplains 
and puts more people and structures at 
greater risk more often.

Green infrastructure offers a valu-
able addition or alternative to traditional 
methods of addressing these issues. The US 

How Green 
Infrastructure Works

One of most notable aspects of green 
infrastructure systems is the broad array of 
co-benefits that are generated. Making use 
of soil and vegetation rather than pipes and 
storage basins can enhance wetlands, stream 
buffers and floodplains, reforest the land and 
provide vitality and microhabitats to oth-
erwise sterile pavement and buildings. The 
result is better air quality, enhanced fish and 
wildlife habitat and new and improved green 
spaces for communities, building owners and 
their tenants.7

Green infrastructure also offers many 
social benefits. The green and distributed 
nature of the technology makes installations 
an asset, rather than a burden to neigh-
borhoods. Revealing ecological function 
provides opportunities for environmental 
education and encouraging water conserva-
tion. Green infrastructure often requires 
working across agency and political bound-
aries; cooperation that can translate to other 
municipal functions. Incorporating existing 
open space as part of an overall stormwater 
strategy can reduce long term maintenance 
costs. Managing plantings can create green 
jobs for neighborhood residents.

The promise of green infrastructure 
is that every site at every scale can con-
tribute to the function and quality of its 
surrounding ecosystem. Ultimately, green 
infrastructure systems can help ensure that 
the built environment does not just mitigate 
the impacts of development, but actually 
“regenerates” and even improves the benefits 
and services provided by an undeveloped 
landscape.8

Environmental Protection Agency (EPA) 
defines green infrastructure as “an array of 
products, technologies and practices that 
use natural systems – or engineered systems 
that mimic natural processes – to enhance 
overall environmental quality and provide 
utility services.”2 The term has also been 
used to more broadly encompass protected 
networks of open space. A more expansive 
definition is offered by The International 
Council for Local Environmental Initia-
tives (ICLEI): Green infrastructure is a “…
network composed of natural lands, working 
landscapes, open spaces and the built envi-
ronment that conserve ecosystem values and 
functions and provide associated benefits to 
human populations.” 3

These practices rely heavily on conserva-
tion of existing drainage networks as well as 
engineering structured soils and specialized 
plants to detain and retain stormwater.4 
The captured water is sometimes reused for 
domestic needs and irrigation. Green infra-
structure techniques can help reduce energy 
and material use; an important tool for man-
aging water assets in a cost effective manner. 
Reliance on biological processes makes green 
infrastructure more powerful than simpler 
physical systems and often more reliable and 
cost effective.

At the site level, green infrastructure 
includes such practices as green roofs, trees 
and enhanced street-tree pits, porous pave-
ment, rain gardens and bioswales. Green 
infrastructure at the neighborhood and 
regional scales may include the preserva-
tion, restoration, or enhancement of larger 
patches and corridors of vegetation, such 
as forests, floodplains, stream corridors and 
wetlands.5,6
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Green Roofs
Engineered soil, vegetation, 
and drainage systems on 
a flat or pitched roof.

Downspout 
Disconnection
Downspouts/gutters 
discharging directly 
to stormwater system 
rerouted to rain gardens 
or stored in cistern

Cisterns/
Rain barrels
Below ground (cistern) or 
above ground (rain barrel) 
storage to detain rainwater, 
store for later use.

Rain Gardens
Landscaped depressions 
infiltrate and filter 
stormwater runoff with 
specialized plants, possible 
underdrain. Also known as 
vegetated infiltration basin.

Minimize 
Impervious 
Coverage
Site design reduces paved 
surfaces to maximum 
extent possible and/or 
employs porous pavement

Working With Buildings/Sites
Landowner incentives provide the necessary motivation at the building and site level, in particular 
for existing properties. Guidelines and changes in building code can require or simply enable 
implementation during new construction. For larger developments, site plan review standards 
and negotiations can be used to encourage landowners to consider green infrastructure.

Flickr/Diana Marsh

Flickr/Beau Owens Photography

Flickr/La Citta Vitta

Flickr/Dawn Easterday

Flickr/416style



5 • Regional Plan Association • 9 Ways to Make Green Infrastructure Work • November 2012 

Porous Pavement
Special asphalt, concrete, 
or spaced paving enables 
water to infiltrate soil, 
evaporate, or drain 
appropriately

Trees and 
Enhanced Street-
Tree Pits
Tree canopies, roots 
and tree pits facilitate 
stormwater infiltration 
and detention and 
helps cools runnoff.

Bioswales
Sloped drainage areas filled 
with vegetation, soils, and/
or stone to direct, infiltrate 
and filter stormwater runoff

Working With Neighborhoods/Public Spaces
(Streets, Plazas, Parks, Playgrounds, and Parking Lots)
Municipalities can lead by example by showcasing the range of green infrastructure techniques that 
justify incentives and mandates. These investments can familiarize planning, zoning and public works 
staff and their private sector colleagues with the maintenance, installation and best practices technique.

High-
Performance 
Streets
Streetscapes minimize 
pavement and include 
porous pavement, curb 
cuts, bioswales and/
or enhanced tree pits

Cool Surfaces 
and Paints
Alternate roof types, paint, 
and shade tree coverage 
cool stormwater and 
reduce evaporation.

Flickr/Facility Records | MSU Physical Plant

Flickr/Richard Eriksson

Flickr/Eric Fischer

Flickr/Chesapeake Bay Program

Flickr/Community Environmental Center
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Wetlands, Stream 
Corridors (man-made 
and restored), and 
Floodplain Ordinances

Sensitive hydrological 
functions are protected 
to provide stormwater 
storage capacity and 
minimize flooding

Land 
Conservation
Conserved land through 
easement and fee 
simple acquisition 
maintain groundwater 
infiltration and reduce 
peak runoff events.

Master Plan 
and Zoning
Control bulk and density 
of development to limit 
buildings and impervious 
surface in sensitive areas

Conservation 
Subdivision
Create smaller building 
lots and/or concentrate 
construction and 
pavement in specific 
building envelopes. 
Balance of land placed 
in conservation status.

Steep Slope and 
Erosion Controls
Limit erosion and 
downstream sedimentation

Forest, Farm, 
and Rangeland 
Best Practices
Best management practices 
to minimize erosion

Working With Landscapes / Townscapes
(Watersheds, Towns and Counties)
Public and private investments in conservation, master plans, zoning ordinances, environmental review 
processes and land management can promote green infrastructure at the municipal or landscape scale.

Flickr/Ken Sturm - USFWS

Flickr/Radcliffe Dacanay Flickr/Brett VA Flickr/Chesapeake Bay Program

Flickr/dgphilli Flickr/Byron Cain
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Parking Lot Rain Garden. Flickr/Chesapeake Bay Program
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5
Market it
Establishing 
mitigation bank 
& ecosystem 
services markets

Charlotte, NC

8
Expand it
Expanding the 
territory

Albany, NY

2
Retrofit it
Providing incentives 
for owners to retrofit 
existing buildings

Chicago, IL  
& Cincinnati, OH

6
Flip it
Avoiding costs by 
substituting green 
infrastructure for gray

Portland, OR  
& Los Angeles, CA

9
Teach it
Encouraging 
innovation

Chicago, IL  
& Syracuse, NY

3
Scale it
Bringing green 
infrastructure to scale

Los Angeles, CA

4
Incentivize it
Implementing 
stormwater fees 
and incentives

Minneapolis, MN 
& Cleveland, OH

7
Coordinate it
Coordinating powers 
and responsibilities

Milwaukee, WI  
& Richmond, VA

1
Code it
Incorporating green 
infrastructure into 
codes & practices

Ventura County, CA 
& New York, NY

planners are making green infrastructure 
work in their communities.
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Communities are implementing green infra-
structure in a variety of ways. Municipali-
ties install systems on their own lands and 
buildings, in particular on streets, sidewalks, 
parks and rooftops. Stormwater regulations 
and zoning, site plans and other municipal 
ordinances may require private landowners 
and developers to take action while estab-
lishing stormwater fees can help pay for and 
further incentivize implementation.9

The very aspects that make green infra-
structure so useful – small-scale installations, 
utilization of trees and other living things 
and diverse benefits – are also at the root of 
some thorny challenges:

Challenges to 
Implementation

 » The nature of the technology 
requires siting and managing sys-
tems on properties that are gener-
ally not under the direct control of 
the agency responsible for water 
resources. Whether it is a building 
owner installing equipment correctly, an 
interagency agreement with the trans-
portation department, or a maintenance 
agreement with a community group, suc-
cess often relies on people whose mission 
is not necessarily driven by water. These 
property owners and neighborhood resi-
dents may also be asked to give up valu-
able real estate and assume responsibility 
for ongoing management and liability.

 » Traditional water resource profes-
sionals are not always comfortable 
with the use of plants and soils that 
makes the technology innovative. 
Lifecycle performance evaluations are 
still largely unavailable and engineers 
are uncertain about how to account for 
cumulative benefits of individual installa-
tions. Despite high level support at EPA 
and elsewhere for this new approach, 
managers and regulators are hesitant 
about relying on unproven technology.

 » Community amenity, air quality 
improvements and energy sav-
ings are difficult to quantify and 
monetize.10 Even when an ecosystem 
service can be quantified, clean water 
agencies may have trouble justifying the 
improvements to water and sewer rate 
payers. The plants and soils that provide 
those co-benefits may be seen as adding 
extra costs and complicated management 
responsibilities above and beyond direct 
water management concerns.

Addressing these challenges in urban and 
suburban centers requires aligning water 
resource goals with other infrastructure, 
land use and site planning decisions. This 
coordination includes:

Securing the space
for building these systems at the 
site, street and municipal scales;

Finding the funding
to pay for the construction 
and management of green 
infrastructure facilities; and

Rethinking management
to ensure systems are built 
and operated effectively.

The following chapters showcase nine 
ways communities across the country are 
overcoming these challenges.
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Securing the Space
The success of green infrastructure systems 
depends on siting and managing a large 
number of properties and small engineered 
systems, often on private property or in 
streets, parks, or other public facilities that 
serve other purposes. Planners can help 
green infrastructure succeed by incorporat-
ing this technology into zoning ordinances, 
site reviews, building codes and redevelop-
ment decisions that protect and enhance 
existing watershed functions and encourage 
retrofits of already developed areas and 
buildings. Creating a larger-scale context for 
these practices can help envision, implement 
and account for their benefits.

Porous Pavement. Flickr/Center for Neighborhood Technology
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Ventura County Watershed 
Plan Code Review
Ventura County, Calif., is using a watershed 

framework to integrate its land use codes 
with its efforts to implement green infra-
structure at the site level. County officials 
realized that zoning codes can inadvertently 
restrict the use of green infrastructure and 
discourage smart growth policies. The Local 
Government Commission, a nonprofit 
that helps local governments create more 
livable communities, is partnering with 
Ventura County on the revamping of its 
zoning codes. The collaboration is funded by 
California Water Boards to help the county 
and its cities comply with NPDES storm-
water permit guidelines. Zoning rules (or 

combinations of zoning rules) were evalu-
ated based on whether they increased or 
minimized land disturbance and impervious 
surface cover. The team reviewed codes for 
the parcel, lot, site, community, neighbor-
hood and regional scales. They were princi-
pally focused on municipal codes covering 
natural systems and green infrastructure, 
infill and redevelopment, compact design, 
mixed-use zoning, streets and mobility, park-
ing and loading, special district design and 
stormwater management.15

how to manage water and other resources. 
Such a process can be undertaken under 
the auspices of interagency tasks forces or 
outside expert panels.

The EPA offers a simple scorecard that 
outlines ways communities can implement 
green infrastructure to protect open space 
resources, promote compact development, 
design complete streets, right-size parking 
requirements and include green infrastruc-
ture on building sites.12 Sample guidelines 
and standards like those from the EPA 
are easily incorporated into zoning and 
other land use ordinances, site plan reviews 
and building codes. These provisions can 
range from preventive measures that limit 
impervious cover, establish setbacks from 
streams and wetlands and control erosion 
to codes that specifically encourage best 
practices such as downspout disconnection, 
permeable pavement; tree plantings and 
ecologically minded landscapes; and make 

Problem
Existing regulations and building codes 
often discourage private developers and 
public agencies from incorporating green 
infrastructure into their sites and build-
ings. Outmoded standards and mandates 
may push project proponents to propose 
traditional water management practices to 
expedite approvals, rather than spend time 
and money pursuing more innovative and 
ultimately more beneficial options. At the 
same time, poorly constructed codes may 
discourage redevelopment if the standards 
for retrofits are too burdensome.11

Response
A review of existing regulations and guide-
lines is an opportunity to assess how a 
community manages its water resources. The 
code review process provides a forum for 
agencies, developers and the public to work 
out differences and reach agreement about 

provisions for long-term management and 
responsibility.13 Stormwater regulations can 
be a valuable tool for incentivizing redevel-
opment and infill projects.14 The Sustainable 
Sites Initiative, ICLEI’s STAR Community 
Index and LEED standards are examples of 
voluntary national standards that planners 
can adapt into their local codes.

Codes requiring performance standards 
offer more flexibility than prescriptive treat-
ment methods and give developers the flex-
ibility to meet code requirements even while 
they address specific site constraints. New 
building codes that rely on performance 
standards or general guidelines will require 
additional administrative capacity to review 
more complex construction permit applica-
tions, as opposed to simpler administrative 
review. 

High Performance 
Landscape Guidelines: 21st 
Century Parks for NYC 
In 2011, the Design Trust for Public Space 
collaborated with the New York City 
Department of Parks and Recreation to 
publish New York City’s High Performance 
Landscape Guidelines: 21st Century Parks for 
NYC. The document is the first comprehen-
sive, municipal design primer for sustainable 
parks and open space in the nation. The 
document offers detailed guidelines for 
creating sustainable urban parks and open 

spaces that provide a range of environmental 
services and recreational opportunities. The 
guidelines address best management prac-
tices for soil, water and vegetation.16 Imple-
mented citywide, these strategies will help 
address many of the environmental concerns 
New York City faces. The Parks Department 
has high hopes for the guidelines improv-
ing practice because the recommendations 
are clear, incremental and implementable at 
scale.17

1 Code it.
Incorporating Green Infrastructure 
Into Codes and Practices

Flickr/Ken Lund

Flickr/Payton Chung

New York, NY

Ventura County, CA
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Problem
New construction alone cannot solve the 
water management problems facing metro-
politan centers, no matter what voluntary or 
mandated guidelines they meet. In a mature 
city like Philadelphia, for example, the 
annual redevelopment rate is too slow for 
meeting Clean Water Act goals or to address 
recurring flooding or water shortage prob-
lems. But the high capital costs and design 
challenges of retrofitting existing buildings 
is also problematic. Mandating such retrofits 
carries the risk that stormwater regulations 
will threaten economic development in the 
urban and suburban centers where develop-
ment is most needed.

Response
Local governments are encouraging the 
retrofits of existing building stock for green 
infrastructure through a variety of mecha-
nisms. Mandating or encouraging private 

retrofits, even with public funds, is an 
attractive option because of the opportunity 
for municipalities to reduce overall costs 
and maintenance responsibilities.18 Planners 
can target the building stock contribut-
ing significantly to stormwater and CSO 
problems. Municipalities and clean water 
agencies can leverage their borrowing power 
to finance the upfront costs of installing 
green infrastructure; for instance, tapping 
into state revolving loan funds that have low 
interest rates.19

Communities also offer grants to prop-
erty owners to plant rain gardens and install 
other BMPs. The grants subsidize plant 
materials and the other costs of construc-
tion. Some clean water agencies are using 
their grant programs to improve their stra-
tegic planning by making eligibility for the 
program dependent on property owners sub-
mitting information about their property.

Communities with stormwater utility 
fees frequently offer property owners the 
opportunity to reduce the fee in proportion 
to the amount of imperviousness they can 
eliminate using green infrastructure. This 
flexibility recognizes the varied nature of 
existing building stock and possible design 
treatments. Fees are sometimes used to subsi-
dize installing green infrastructure where 
potential benefits are high, but property 
owners lack the funds to make improve-
ments, such as older industrial areas with 
large building footprints and parking lots.

It is important to get the price right. 
Some municipalities find that the demand 
for implementing green infrastructure is 
low even when subsidies and other financial 
incentives are offered. Subsidies need to be 
structured to reflect the range of benefits 
offered by green infrastructure, accounting 
for improvements in things like energy 
efficiency and clean air.20

Shepherd Creek 
Pilot Program
The federal Environmental Protection 
Agency is working in the Shepherd Creek 
to evaluate new financing mechanisms for 
installing stormwater green infrastructure 
such as rain gardens and rain barrels. The 
program is designed to manage stormwater 
on private property through incentives for 
homeowners.24 The EPA is using “a wholly 
voluntary economic auction approach 
designed to encourage landholders to install 
stormwater management practices so as 

to control runoff without necessitating a 
legal mandate.”25 Property owners were 
asked to submit sealed bids indicating how 
much compensation they required from 
the EPA for the agency to use their prop-
erty to site rain gardens and rain barrels. 
Bids were ranked based on cost and relative 
environmental benefit. The first three years 
of maintenance of the rain gardens was the 
responsibility of the EPA project team. 
Rain barrels were maintained by the prop-
erty owner. The EPA is eager to continue 
pursuing this auction method because they 
believe it can help improve the water quality 

in Shepherd Creek. The EPA uses the 
benchmark of 8%-12% impervious surface 
in a watershed as the threshold where biotic 
impairment of streams begins to occur.26 In 
Cincinnati, adoption of best management 
practices by all of the local homeowners 
would reduce the impact of impervious 
surfaces below the critical threshold.27

Chicago Green 
Permit Program
In Chicago, public officials are experiment-
ing with different ways of encouraging 
property owners to incorporate best man-
agement practices into renovations, rede-
velopment projects and new developments. 
One approach is the city’s Green Permit 
Program. Permits are expedited for qualify-
ing projects that incorporate greening into 
their proposals. Eligible projects may also 
receive a permit fee discount. For qualify-
ing permittees, the wait time for approval 

is reduced to as little as two weeks from the 
date of submission21, resulting in significant 
cost savings for developers. The more green 
strategies, the faster the review process for 
permits.22 The program explicitly calls out 
“Exceptional Water Management” as one of 
the greening strategies. Projects are rewarded 
for reducing water consumption and storm-
water runoff since they lessen the demand on 
city infrastructure and preserve Lake Michi-
gan and the Chicago River.23 The program is 
seen as benefitting all parties involved. City 
officials use the program to influence private 
development to meet citywide sustainability 

goals. Developers save money and time and 
gain access to technical assistance and design 
advice about efficiency opportunities that 
they might not have known about already or 
were unskilled at deploying.

2 Retrofit it.
Provide Incentives for Owners to 
Retrofit Existing Buildings

Flickr/416style

Cincinnati, OH 

Chicago, IL
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Los Angeles River 
Revitalization Plan
The 32-mile Los Angeles River flows 
through the heart of the city, a common 
feature for one of world’s most diverse 
metropolises. The city’s comprehensive, 
multi-objective plan will restore a continu-
ous, functioning riparian ecosystem along 
the River Corridor” renaturalize the river 
and its shoreline and addressing several 
important aspects of Los Angeles civic life, 
including recreation, parks, stormwater 
management, real estate development and 
transportation.31,32 The plan also calls 
for a continuous greenway that connects 
riverfront neighborhoods across the city 
and spurring economic development and 

neighborhood revitalization. The plan 
will also enable high-impact water quality 
improvements for Los Angeles that other-
wise might not be feasible. Removing con-
crete from the river, one of the most visible 
aspects of the plan, will benefit water quality, 
habitat and recreation.33 Along its banks, the 
channel walls will be remade into landscaped 
terraces with greenery that improve water 
quality. The long-term goal is to reduce flow 
velocity by expanding the river’s channel 
and storing flood waters during peak flows. 
But perhaps most importantly, the drive to 
restore the River proper is also leading to 
stormwater management projects across the 
City as neighborhoods and property owners 
seek to manage their contribution to the 
River.

Problem
Decentralized green systems are difficult and 
costly to monitor and maintain. Ensuring 
compliance of a system of BMPs sited on 
individual properties stretches the resources 
of the regulatory agency. Site-by-site imple-
mentation can take years before system-wide 
benefits begin to accrue. Meanwhile, water 
quality, flooding and other environmental 
concerns are acute problems with near-term 
compliance deadlines.

Response
Protecting or enhancing existing drainage 
networks and engineering road systems, 
greenways, coastlines and other large linear 
corridors to sustainably manage stormwater 
is one method for bringing green infra-
structure to scale. Another is establishing or 
enhancing parks or other public spaces with 
green infrastructure systems that service 
adjoining properties.

Larger sites enable use of swales, rain 
gardens and ponds that are more cost effec-
tive than smaller, more heavily engineered 
facilities like green roofs or tanks.28 Large-
scale green infrastructure projects are also 
more cost effective to manage and monitor 
for both the individual property owner and 
the regulating authority.29 Larger projects 
make it more cost effective for a clean water 
agency to participate in its maintenance or 
to share the responsibility.30

Perhaps most significantly, a larger-scale 
project is more likely to yield new public 
green space and other environmental 
benefits. A bold vision can help capture 
the imagination of the public and elected 
officials, even if implementation occurs 
incrementally. It can create a framework for 
regional cooperation on a variety of other 
important issues.

3 Scale it.
Bringing Green Infrastructure to Scale

Flickr/U.S. Army Core of Engineers, LA District

Los Angeles, CA



15 • Regional Plan Association • 9 Ways to Make Green Infrastructure Work • November 2012 

Mt. Fyffe Subdivision. Flickr/asgw
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Finding the Funding
Traditionally, capital funding for water 
resource management has come in the form 
of grants or low interest loans from federal 
and state programs, sometimes with bonds 
backed by the ratepayers using water or 
discharging their sewage.34 But current allo-
cations are well below forecasted needs.35 
As a result local governments are looking 
for alternative means of finding the funding 
needed to build green infrastructure systems. 
These methods include revising their fee 
structures so storm water generators pay 
their fair share of treatment costs, establish-
ing effective mitigation and credit strategies 
to compensate for development impacts and 
substituting lower-cost passive strategies for 
traditional infrastructure. The success of 
these strategies depends on close coordina-
tion between agencies, municipalities and 
private property owners.

Green Roof by Flickr/Chesapeake Bay Program
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Problem
To pay for capital improvements and 
the maintenance of stormwater systems, 
municipalities’ clean water agencies and 
stormwater utilities assess a fee on property 
owners. Often, property owners are charged 
a fee based on the amount of potable water 
that they use each month, rather than the 
amount of stormwater they generate. As a 
result, high-occupancy dwellings pay a dis-
proportionate share, while large commercial 
properties and parking lots that have low or 
no water usage, but generate large volumes 
of stormwater, pay relatively little. There is 
little financial incentive for property owners 
to retrofit their buildings or parking lots.

Response
Many municipalities and clean water agen-
cies are adopting fee structures that account 
for the impact of stormwater from private 
property. There are more than 400 entities 
across the nation that bill property owners 
based on the amount of impervious sur-
face.36 These fees can both generate needed 
revenue for capital improvements and 
encourage best practices.37

 Stormwater fees can be targeted toward 
specific land uses and conditions that pose 
the greatest challenges to water quality. 
Fees can be calculated based on the number 
of residential units on a property, square 
footage, or impervious surface area.38 The 
advent of GIS mapping has allowed public 
agencies to very accurately understand 
where and to what extent surface areas are 
impervious.39 The charge can be based on 
a cost-benefit analysis of using green versus 
gray infrastructure, retention versus deten-
tion practices, or implementing a stormwater 
BMP and not taking any action.40

The fees can also be the basis for pro-
moting private sector installation of BMP’s 
and better design practices. Many localities 
offer discounts based a property’s installa-
tion of BMP’s or meeting a specific perfor-
mance standard. Stormwater performance 
standards may only require detention of 
stormwater until the storm subsides, or it 
can give credit for the benefits of infiltra-
tion, which provides water for plant mate-
rials, evapotranspiration for cooling the air 
and harvesting water for reuse. Property 
owners can be offered exemptions or other 

Northeast Ohio Regional 
Sewer District
To help pay for regional watershed manage-
ment projects and provide technical assis-
tance to local communities, the Northeast 
Ohio Regional Sewer District in Cleveland 
assesses fees on property owners. Single-
family homeowners are charged based on 
the square footage of their house; Mixed 
use, commercial and industrial properties are 
charged based on the amount of hard surface 

in 3,000 sf increments. Property owners will 
be eligible for a fee reduction if they imple-
ment Stormwater Control Measures that 
reduce stormwater quantity (up to 75%) or 
improve stormwater quality (up to 25%). 
These can include rain gardens, impervious 
surface reduction, pervious pavement and 
vegetated filter strips.45

Minneapolis Fee 
Reductions
Minneapolis has had a stormwater fee in 
place since 2005. Minneapolis’ stormwa-
ter fee is based on calculating a property’s 
impervious surface area—the most sig-
nificant factor contributing to degraded 
water quality in urban communities.43 The 
city’s fee is designed to generate funds for 

managing stormwater and encourage prop-
erty owners to take steps to reduce impervi-
ous surface. Property owners can take steps 
to reduce their fee by managing stormwater 
quality or quantity on site. A fee credit 
program compliments the stormwater fee. 
Retaining a 100-year storm makes a property 
eligible for 100% stormwater fee credit.44

incentives for smarter development prac-
tices, including protection of stream buffers 
or redevelopment of existing buildings. 
Exemptions can be targeted to specific land 
uses. The property owners’ savings from 
discounts on storm water fees can also be 
used to privately finance capital improve-
ments, using methods similar to those 
used to finance energy efficiency. These 
include “project developer” models, where 
third parties take on the risk and reward of 
financing the project and publicly enabled 
mechanisms that draw directly from the bill 
payments.41

A variation of this approach are volun-
tary offset programs that encourage installa-
tion of best management practices through 
a reverse auction, whereby property owners 
bid to receive free landscaping and other 
services. The bids are sorted based on a for-
mula that considers cost and the hydrologic 
benefit, enabling the market to determine 
largest benefit for the least amount of money 
spent.42 Critical to the success of any of 
these landowner programs is appropriate 
pricing, flexibility of implementation and 
and establishing compliance programs.

4 Incentivize it.
Implementing Stormwater Fees and Incentives

Minneapolis, MN

Cleveland, OH

Flickr/Ken Lund

Flickr/Dawn Easterday
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Charlotte-Mecklenburg 
Umbrella Mitigation Bank
In 2004, the City of Charlotte adapted 
North Carolina’s Ecosystem Enhancement 
Program model to create the first mitiga-
tion bank and water-quality improvement 
program entirely within an urban water-
shed. The program keeps mitigation dollars 
within Mecklenburg County.50 Prior to 
the formation of the bank, city and county 
public works projects causing significant 
impacts to streams and wetlands required 
the purchase of mitigation credits from 

the state. The bank is administered by 
Charlotte-Mecklenburg’s Storm Water Ser-
vices.51 Its mission is to improve water qual-
ity and reduce the risk of flooding through 
regular monitoring and stream bank and 
wetland conservation and restoration proj-
ects. Its mitigation bank allows the utility to 
recoup the costs of these existing projects, 
minimize delays as projects can be executed 
in advance of impacts. Credits are banked 
and used by city and county public works 
projects needing Clean Water permits.

Problem
Siting green infrastructure on individual 
properties is challenging in dense communi-
ties. There typically is not enough real estate 
to incorporate desired best practices and 
fully compensate for the loss of function on-
site. Individual property owners often lack 
the technical skills, the capacity, or the desire 
to install or maintain these facilities.46

Response
Mitigation banks and ecosystem services 
markets pool funding - often in the form 
of credits - from development projects to 
implement green infrastructure projects at 
larger and/or higher priority sites. These 
markets offer communities flexible and 
efficient ways to protect ecosystem services 
while still supporting redevelopment.

Local, state and federal regulators have 
long relied on wetland mitigation banking to 
accomplish large-scale restoration, creation 
and enhancement. Increasingly, the mitiga-
tion bank model is also being used to miti-
gate stormwater impacts by consolidating 
funding to pay for installation and mainte-
nance of BMPs.47 In a similar way, transfer 
of development rights programs can be used 
to compensate landowners for addressing 
stormwater and flooding issues through 
conservation of sensitive areas.

Banks work by securing land and under-
taking the needed engineering and permit-
ting required for construction of the BMP. 

Developers seeking approval of their projects 
must purchase from credits from the bank. 
In some cases, the banks simply facilitate the 
transfer of credits between private parties, 
connecting landowners to service providers 
and buyers and offering third-party verifica-
tion. The means of valuating credits can 
differ widely. For the purchaser, the price 
must be commensurate with the avoided 
cost of any alternative mitigation. When 
the seller is a public agency, the sales price 
should afford the opportunity to restore or 
even enhance the hydrologic service being 
lost. Many programs, especially for those 
involved in ecological restoration, also 
require an administrative fee and financial or 
other assurances that the site will deliver the 
services over a period of time.

A robust credit and mitigation bank 
program for stormwater can streamline 
organizational responsibilities. They can 
provide significant operational efficiencies, 
in particular easier monitoring and guaran-
tees for long-term stewardship.48 Mitigation 
banks improve the viability of redevelop-
ment projects in urban and suburban centers 
where space is at a premium. Large-scale 
improvements can be combined with other 
planning efforts such as greenways and 
parks to provide additional hydrologic and 
ecological benefits.49

5 Market it.
Establishing Mitigation Banks and 
Ecosystem Services Markets

Charlotte, NC

Flickr/Willamor Media
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Sun Valley Watershed Plan

Los Angeles County’s Department of Public 
Works originally proposed constructing a 
nine-mile long box storm drain to mitigate 
flooding in the Sun Valley Watershed at 
the cost of $42 million.55 TreePeople, a 
local environmental non-profit, convinced 
L.A. County to divert the funds they had 
allocated for the storm drain to projects that 
retrofitted the larger Sun Valley watershed 
using sustainable stormwater manage-
ment practices. The Sun Valley Watershed 
Stakeholders Group was formed in 1998 
as a result of TreePeople’s effort to redirect 
the funds for multi-purpose projects. The 
stakeholder group provided a forum for non-
profits, the public and city and state agencies 

to find collaborative solutions, “acknowledg-
ing that rainfall is a significant component 
of [the] water supply in this semi-arid 
region”.56 By expanding the territory to the 
larger Sun Valley Watershed, more people in 
more places benefit. The sites were cho-
sen to represent a successful mix of need, 
benefits, organizational capacity to support 
implementation and “pride and ownership” 
amongst neighborhood residents.57 Whereas 
the benefit-to-cost ratio for the original 
storm drain was 0.99, the alternative that 
was ultimately chosen had a ratio of 1.72. 
The plan that was chosen had benefits for 
city and county flood protection, water con-
servation, bacteria total maximum daily load 
reductions, other environmental co-benefits 
and water transfer benefits that led to higher 

rates of groundwater recharge.58 The total 
capital and operation and maintenance 
costs amounted to about $172 million and 
will produce about $295 million in ben-
efits to a wide range of public agencies and 
communities.59

Portland’s Downspout 
Disconnection Program
The City of Portland, Ore., is known for its 
reliance on green infrastructure to control 
stormwater run-off and combined sewer 
overflows. The encouragement of down-
spout disconnection is one of the most 
successful components of the program. Rain 
gutters are disconnected from the municipal 
sewer system and channeled onto lawns, rain 
barrels and specially designed rain gardens. 
From 1993 to when the program ended 
in 2011, 56,000 downspouts from more 

than 26,000 properties were disconnected, 
removing 1.2 billion gallons from the com-
bined sewer system annually.53 City officials 
enthusiastically promoted the downspout 
disconnection program because it was cost 
effective and the public could play a direct 
role in the city’s management of stormwater 
run-off. Portland’s Bureau of Environmental 
Services spent $8 million on the program, 
including the $53 payment for each down-
spout disconnection. The department 
estimates that it saved approximately $250 
million in avoided infrastructure costs.54

Problem
Traditional gray infrastructure solutions to 
stormwater management require expensive 
pipes, detention basins and storage tanks. 
They can entail increased energy costs associ-
ated with pumping water. Typically built 
for only a single purpose, they can also be 
difficult to site in dense urban communities.

Flip it.
Avoiding Gray Infrastructure Costs by Going Green6

Response
There are many non-structural opportuni-
ties to reduce flows and keep water out of a 
storm or combined sewer system. Lowering 
the volume of water can reduce the need for 
any new large-scale infrastructure develop-
ment. These avoidance schemes include 
removing impervious surfaces, protecting 
stream buffers, acquiring open space, soften-
ing shorelines and promoting water-use 
conservation. These practices are generally 
less expensive to build than traditional 
engineered solutions.52 Capital funds can 
be redirected toward green systems that 
produce multiple environmental benefits.

Making conservation the framework for 
new development can also impose far fewer 
long-term operating costs on a community. 

Making the existing drainage network and 
infiltration the backbone of a system of 
streams, green streets, high performance 
parcels and park areas can developers meet 
stormwater goals without costly streetside 
storm drains and catch basins. This translates 
to less built infrastructure and lower long-
term maintenance costs.

Flickr/Francis Storr

Flickr/U.S. Army Core of Engineers, LA District

Portland, OR

Los Angeles, CA
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Stormwater Detention Stream. Flickr/Dawn Easterday



22 • Regional Plan Association • 9 Ways to Make Green Infrastructure Work • November 2012 

Market 
it.

Expand 
it.

Retrofit 
it.

Flip 
it.

Foster 
it.

Scale 
it.

Incentivize 
it.

Coordinate 
it.

Code 
it.

Expand 
it.

Teach 
it.

Coordinate 
it.



23 • Regional Plan Association • 9 Ways to Make Green Infrastructure Work • November 2012 

Most water and other capital funding deci-
sions are made by individual, single-purpose 
agencies following traditional cost-sharing 
requirements and project-focused plan-
ning guidance. Stove-piped regulatory and 
management authorities make it difficult 
even within agencies to encourage innova-
tive solutions. For instance, there are distinct 
rules that govern the management of storm-
water, waste water and drinking water. Most 
water resource agencies are not equipped to 
take on the care of plants and soils that are 
the heart of green infrastructure systems. 
Understandably, these agencies are loath to 
take on added operational responsibilities 
and liabilities. Institutionalizing the green 
infrastructure approach requires decision 
makers to operate outside of their traditional 
silos and lines of responsibility.

Rethinking Management

Green Affordable Housing Initiative Rain Garden by Flickr/Center for Neighborhood Technology
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Richmond’s 
Stormwater Utility
In 2009, a new stormwater utility with its 
own dedicated funding stream was created 
and housed within Richmond’s Depart-
ment of Public Utilities. Richmond joins 
the approximately 400 other communi-
ties nationwide that benefit from having a 
utility devoted entirely to the management 
stormwater.63 Creating a separate stormwa-
ter utility provide several key benefits to the 
city. The stormwater utility is able to raise 
$7.8 million in new annual revenue. The 
revenue from stormwater rates guarantees 
steady, long-term funds for capital project 
and maintenance of critical infrastructure. 

Tying stormwater funding to utility rates 
allows the city to assess property owners 
more equitably.64 Stormwater rates are now 
based on a property’s impervious surface. 
Non-residential property owners may install 
green infrastructure and other best manage-
ment practices to receive a fee credit for 
up to half the stormwater fee. Homeown-
ers are not eligible to receive credits for 
best practices. Dedicating a utility solely 
to stormwater provides “leadership and a 
focus” on critical water issues.65 By housing 
the stormwater utility within Richmond’s 
Department of Public Utilities, it also can 
save on administrative costs and utilize 
the resources of the wastewater treatment 
division, while hiring its own stormwater 

experts and building technical knowledge 
about compliance, water quality monitoring, 
floodplain management, stream restoration, 
water quality retrofits, master planning and 
maintaining BMPs.66

Problem
One of the biggest challenges to better water 
management is the inter-agency coordi-
nation necessary to develop sustainable 
projects. Traditionally, there are separate 
administrative structures for managing 
drinking water, waste water, stormwater and 
flooding. But agencies that only have juris-
diction over a limited portion of the system, 
or that are only responsible for one element 
of water resources, are not positioned to 
leverage the benefit of individual best man-
agement practices60 Greenfield development 
in areas outside the control of a clean water 
agency not only hinders efforts to create 
density in the urban core, but it also denies 
urban-based utilities of needed revenue. 
Run-off from newly developed sites can 

adversely affect other areas of the watershed, 
undermining the best management practices 
implemented elsewhere.

Response
To integrate water management, agencies are 
expanding the scope of their activities. Con-
solidating all aspects of water management 
has enabled agencies to better consider how 
individual projects scale up to contribute to 
the improvement of overall system health. 
Combining the responsibilities of several 
water agencies streamlines the decision-
making process and helps to develop a uni-
fied vision for how the community ought to 
manage its water resources.

Coordinate it.
Coordinating Powers and Responsibilities7

Menomonee River 
Stormwater Control
A partnership of 17 local communities 
in southeastern Wisconsin is developing 
new strategies for controlling stormwater 
pollution across political boundaries. The 
watershed-scale collaboration is expected to 
improve regional water quality and reduce 
the costs of water treatment.61 Milwaukee’s 
Sewerage District will administer EPA grant 
funds to the 17 communities and the South-
eastern Wisconsin Watersheds Trust, known 
locally as Sweet Water. Water quality studies 
prepared by the Southeastern Wisconsin 

Regional Planning Commission and a water-
shed plan for the Menomonee River drafted 
by the Milwaukee Sewer District and Sweet 
Water are assessing the feasibility of creat-
ing a watershed-based permit, addressing 
the challenges and opportunities to issuing 
watershed-wide permits while placing the 
regulatory and financial burdens on indi-
vidual municipalities, identify the role of 
green infrastructure and other best manage-
ment practices in the permit, develop more 
accurate monitoring procedures and create a 
framework for incorporating total maximum 
daily load calculations into the permit once 
they are complete.62

There are significant obstacles to 
recasting the role of agencies to integrate 
management. Each agency may have jurisdic-
tion at a different geographic scale, resulting 
in a different constituency to which they are 
responsible. Water utilities may be public or 
private. Revenue may come from different 
sources. Expanding agency jurisdiction must 
be framed in the context of shared goals , 
cost savings and other greater efficiency for 
all stakeholders. For example, Clean Water 
Agencies have the narrow responsibility of 
providing clean water, and may be reluctant 
or prohibited from allocating funding for 
aspects of green infrastructure projects 
beyond the clean water benefits.

Flickr/Michael Pereckas

Flickr/thanh.ha.dang

Richmond, VA

Milwaukee, WI



25 • Regional Plan Association • 9 Ways to Make Green Infrastructure Work • November 2012 

Albany’s Collaborative 
Long-Term Control Plan
The Capital Region is made up of six com-
munities with a total of 92 combined sewer 
outfalls. . These communities realized that 
the cost of developing long-term control 
plans independently of one another was 
exceedingly expensive, duplicative in effort 
and potentially less effective. Instead, in 
2007, the communities of Albany, Cohoes, 
Rensselaer, Troy, Watervliet and Green 
Island agreed to pool their resources to 
develop a a coordinated, regional commit-
ment: the Albany Pool Long Term Control 

Plan. In June 2011, a draft version of the 
Albany Pool plan was submitted to Depart-
ment of Environmental Conservation for 
approval. The plan calls for $110 million in 
improvements; a mix of gray infrastructure 
improvements and efficiency projects com-
plimented by a suite of green infrastructure 
best management practices to limit the flow 
of sewage and stormwater run-off reach-
ing the treatment plants. Installing green 
infrastructure region-wide eases the burden 
on existing gray infrastructure and limits the 
need for new infrastructure and produces 
savings in attendant costs for operations and 
maintenance.

Problem
Water and watersheds, don’t respect politi-
cal boundaries. Progressive policies in one 
community may be counteracted by other 
communities that fail to adopt similar best 
practices. For agencies that rely on impact 
fees, a larger territory is needed to prevent 
developers from initiating projects on green-
fields outside of agency jurisdiction. The 
traditional route of each community under-
taking their own long-term control plan or 
other water management policy results in 
large amounts of duplicate scientific analysis, 
policy and expense.

Response
Communities are joining together and work-
ing across political boundaries to coordinate 
their water resource management. Working 
together allows communities to think about 
water resources systematically, even when 
there are wide variations in land use between 
the urban core and outlying areas. Headwa-
ter protection helps control flooding and 
water quality concerns downstream. Sharing 
services lowers the cost of installing BMPs.

For example, urban communities with 
combined sewer systems are required by 
EPA and state regulators to create long-term 
control plans that show how overflows will 
be addressed.67 Working with neighbors 
allows a comprehensive, cost-effective water-
quality control strategy.

Concerned citizens, activists and prac-
titioners can also create voluntary net-
works. Voluntary associations advocate for 

Expand it.
Expand the Territory8

water resources policies, engage in citizen 
monitoring programs, conduct indepen-
dent research and perform educational and 
outreach services to businesses and private 
residents in the community. Since regional 
networks work towards non-binding 
solutions, there is a significant amount of 
flexibility in how individual communities 
choose to implement the recommendations 
of the network. Communities and/or clean 
water agencies that work together through 
informal networks have been able to over-
come some of the rigidity in state and federal 
permitting and grant programs.68 Informal 
networks may also become institutionalized 
as their agenda gains more traction among 
politicians and policy makers.

Flickr/Andy Arthur

Albany, NY
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Problem
Local governments are often hesitant to 
approve green infrastructure because the 
documentation of performance capabilities 
and management requirements is not as 
robust as traditional practices. While there 
are excellent examples of successful technol-
ogy all over the country, these experiences 
may not be calibrated to local conditions 
and/or provide enough confidence to key 
decision makers.

Syracuse Save the 
Rain Website
Save the Rain is a “comprehensive storm 
water management plan intended to 
reduce pollution to Onondaga Lake and 
its tributaries.”71 To date, the program has 
completed more than 30 gray infrastruc-
ture projects and is working to implement 
50 green infrastructure projects as part of 
its “Project 50” initiative. Save the Rain’s 
innovative open-source website is facilitating 

greater adoption of green infrastructure best 
practices across the city. Webpages outlines 
the project’s green features and construction 
timeline. Pages also feature downloadable 
technical specifications and project plans in 
CAD file format. Details about pricing and 
specific materials are also included in the 
package of supporting material.

Teach it.
Encouraging Innovation9

Response
Communities can help build agency exper-
tise and experience through pilot projects on 
public property. A number of these projects 
have engaged those most responsible for tra-
ditional stormwater systems, like a Depart-
ment of Public Works. Finding a progressive 
developer willing to take a leadership posi-
tion can also provide courage to others and 
create champion in the community.

Direct education is critical since many 
property owners will become stewards of the 
green infrastructure system. This expertise 
has to be delivered locally as systems are sen-
sitive to local conditions. Showing how new 
technologies apply to local conditions using 
demonstration projects and educational 
programs is vital.69

Chicago Wilderness 
Sustainable Watershed 
Action Team
Chicago Wilderness is a landscape-level 
conservation initiative that connects people 
with nature in the greater Chicago region. 
The initiative brings together more than 
250 organizations to restore ecosystems and 
protect natural resources. Chicago Wilder-
ness created the Sustainable Watershed 
Action Team to assist with implementation 

of neighborhood and community scale work 
related to the infrastructure plan. The orga-
nization is reaching out to local government 
officials in northeastern Illinois who are 
struggling to manage sprawling development 
patterns. The SWAT offers “hands-on tech-
nical assistance to improve their planning 
infrastructure and incorporate sustainable 
development practices.”70

Flickr/John W. Iwanski

Flickr/James Lazio
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1. The federal Environmental Protection Agency requires 
that municipalities with urban areas establish a Munici-
pal Separate Storm Sewer Systems (or MS4) program to 
control of the quality of discharges from areas of new 
development and redevelopment (see http://cfpub.epa.
gov/npdes/stormwater/munic.cfm). Clean water agen-
cies in these cities are expected to develop long-term 
control plans that address Combined Sewer Overflow 
issues under the Clean Water Act (See http://cfpub.
epa.gov/npdes/cso/cpolicy.cfm?program_id=5 ).

2. U.S. Environmental Protection Agency, “Glossary of 
Commonly Used Terms,” at http://cfpub.epa.gov/
npdes/greeninfrastructure/information.cfm#glossary

3. The American Planning Association offers this varia-
tion “Green infrastructure is the network of landscape 
spaces, places, and design elements that connect the 
built and natural environments, performing multiple 
functions and providing associated benefits for 
humans.” David Rouse and Ignacio Bunster, WRT, 
APA PAS Report: A Landscape Approach to Green 
Infrastructure, under development 2011. Another is 
from The Conservation Fund: “A network of natural 
areas and open spaces—woodlands, wetlands, trails 
and parks—that conserves ecosystems, helps sustain 
clean air and water and provides many other benefits to 
people and wildlife” at http://www.conservationfund.
org/green_infrastructure.

4. See http://www.dec.ny.gov/docs/water_pdf/swdm-
2010chptr3.pdf for a list of techniques.

5. The EPA has proposed a simple scorecard that outlines 
the ways communities can implement Green Infra-
structure 1.Protect Natural Resources and Open Space; 
2.Promote Compact Development and Infill; 3.Design 
Complete, Smart Streets that Reduce Imperviousness; 
4.Encourage Efficient Parking Supply; 5.Install Green 
Infrastructure On Site. http://epa.gov/smartgrowth/
water_scorecard.htm Other sources: Center for Wa-
tershed Protection, “Code and Ordinance Worksheet” 
–http://www.cwp.org/documents/cat_view/77-
better-site-design-publications.html; Low Impact 
Development Strategies and Tools for NPDES Phase II 
Communities: Policy and Ordinance Considerations, 
Low Impact Development Center –http://www.lowim-
pactdevelopment.org/lidphase2/

6. See for example. NYS Stormwater Management 
Design Manual (2010) http://www.dec.ny.gov/chemi-
cal/29072.html

7. Ibid.
8. (For more information on the relationship between 

ecosystem services and sustainable landscaping see 
The Sustainable Sites Initiative: The Case for Sustainable 
Landscapes, 2009.) http://www.sustainablesites.org/
report/Guidelines%20and%20Performance%20Bench-
marks_2009.pdf

9. Green Infrastructure Case Studies: Municipal Policies 
for Managing Stormwater with Green Infrastructure. 
EPA-841-F-10-004 | August 2010 |http://www.epa.gov/
owow/NPS/lid/gi_case_studies_2010.pdf

10. See for example http://www.cnt.org/repository/gi-
values-guide.pdf

11. Aurbach 9
12. http://epa.gov/smartgrowth/water_scorecard.htm 

Other sources: Center for Watershed Protection, “Code 
and Ordinance Worksheet” –http://www.cwp.org/
documents/cat_view/77-better-site-design-publica-
tions.html; Low Impact Development Strategies and 
Tools for NPDES Phase II Communities: Policy and 
Ordinance Considerations, Low Impact Development 
Center –http://www.lowimpactdevelopment.org/
lidphase2/

13. See Julie Beth Hinds, Tetratech Inc, presentation 
prepared for US EPA and partners, “The role of codes 
and ordinances in water quality and stormwater 

management” at http://www.epa.gov/npdes/pubs/
gi_webinar_part2.pdf

14. EPA Water Quality Scorecard (2009), p. 23 | Also see 
EPA’s Using Smart Growth Techniques as Stormwater 
Best Management Practices, p. 20:

15. See Local Government Commission, “Water Resources 
and Land Use Planning Watershed-based Strategies for 
Ventura County” December 2008 at http://water.lgc.
org/ventura/Chapter_04_102008.doc.

16. http://www.designtrust.org/publications/
publication_11hplg.html

17. http://www.designtrust.org/pubs/2011_HPLG.pdf 
(Design Trust Preface)

18. http://www.epa.gov/npdes/pubs/gi_munichand-
book_retrofits.pdf

19. See for example, http://www.nafsma.org/Guid-
ance%20Manual%20Version%202X.pdf and

20. Center for Neighborhood Technology, The Value of 
Green Infrastructure pg. 55

21. http://www.grabs-eu.org/membersArea/files/chicago.
pdf

22. http://www.grabs-eu.org/membersArea/files/chicago.
pdf

23. http://www.cityofchicago.org/city/en/depts/bldgs/
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Regional Plan Association is America’s oldest and most distinguished 
independent urban research and advocacy organization. RPA 
works to improve the infrastructure, economic competitiveness 
and sustainability of the New York- New Jersey-Connecticut 
metropolitan region. A cornerstone of our work is the development 
of long-range plans and policies to guide the growth of the region. 
Th rough our America 2050 program, RPA also provides leadership in 

the Northeast and across the U.S. on a broad range of transportation 
and economic-development issues. RPA enjoys broad support from 
the business, philanthropic, civic and planning communities.

For more information about Regional Plan Association, please visit 
our website, www.rpa.org.
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