
Incorporating Green Infrastructure 
Approaches into State Stormwater Permits and 

Programs

Lynn Richards

U.S. Environmental Protection Agency



Clean Water Act 
Stormwater Requirements

Phase I Stormwater Requirements
First permit cycle-- 1990
Medium and large cities (100,000 people or more)
Individual permits for large cities
5-year permit cycles

Phase II
First permit cycle– 2003; new permits will be issued in 2008 and 2009
Small municipal separate storm sewers systems (MS4)
Small urbanized areas, as defined by US Census
States issue one general stormwater permit that covers all the MS4s in the state
MS4s are required to meet the standards put forth in the permit, e.g., set up 
programs and procedures for developers to follow
States now are in the process of reissuing these general permits

OPPORTUNITY!  States need new permit language for 2008



Small MS4 Permit Framework
Six minimum control measures 

Public Outreach and Education
Public Involvement and Participation
Illicit Discharge Identification & Elimination
Construction Site Runoff

Post Construction Runoff Minimization
Pollution Prevention and Good Housekeeping Measures



Post Construction Runoff Minimization

The permittee shall develop, implement, and enforce a 
program to address post-construction storm water runoff from new 
development and redevelopment projects that disturb greater than or 
equal to one acre, including projects less than one acre that are part of a 
larger common plan of development or sale or that have been 
designated to protect water quality, that discharge into its small MS4. 

Program shall include:
Information on BMPs
A stormwater ordinance
Information on how to maintain BMPs
Inspection and enforcement information 



Results











What needs to change?



Approaches to Flow Management

Good Site Design

Good Neighborhood and        
Community Design

Water Conservation & Reuse

Infiltration - Evapotranspiration - Reuse



Keeping Water Out 
of Pipes



Bioretention



Open Swales

http://www.communitygreens.org/ExistingGreens/villagehomes/swale.jpg
http://depts.washington.edu/uwren/capstone_courses/REN_Students/2001_Restoration_Projects/Evergreen/photos/vegswale.jpg
http://www.cascadedesigncollab.com/schools/chase/swale.jpg


Parking Lot 
Island 
Infiltration 
Areas



Rain Gardens

http://www.co.dane.wi.us/commissions/lakes/img/rgedgewood-sm.jpg
http://chicagowildernessmag.org/issues/spring2001/images/16_A.jpg
http://www.nrdc.org/water/pollution/lid/images/lid3.jpg


Permeable and 
Porous Pavements



Green Roofs



Soil Amendment & Structuring



Planters



Rainwater Harvesting & Use

http://www.coonass.com/images/cistern.jpg


Principles
Use Green Infrastructure, e.g., practices that infiltrate, reuse, and 
evapotranspire runoff, to be the foundation for a state’s 
stormwater management program
Look at several scales: watershed, neighborhood, and site
Recognize that some development patterns have better 
environmental performance, e.g., redevelopment
Build on the iterative approach to stormwater regulating, each 
regulation builds off gains made in the previous cycle



Should we regulate redevelopment on this 
parking lot like development in a forest?



Outline of Provisions
I. Long-term Stormwater Controls

1. Watershed Protection
2. Site & Neighborhood Design

A. Performance Standards
B. Plan Review, Approval & Enforcement
C. Maintenance Agreements
D. Inventory and Tracking of Management Practices
E. Stormwater Management Practices Inspections
F. Reporting

II.Assessments
1. Street/Parking Design Assessment
2. Watershed Hydromodification Assessment



Framework
All development must infiltrate, reuse, or evapotranspire a 
minimum amount of stormwater, e.g., first 1” of a 24 hour 
storm

The one inch standard represents 90% of storm events in an 
average annual year for West Virginia
This number will change depending on your state.

Stormwater shall be managed on-site, though there are 
provisions to allow management off-site 
For projects that cannot meet 100% of the requirement on-
site, two alternatives are available: off-site mitigation and 
payment in lieu. The MS4 must develop and fairly apply 
criteria for determining the circumstances under which 
these alternatives will be available



Incentives
Some land uses are ‘incentivized’ and can 
receive a reduction in how much runoff must 
be “IRE’d
Some developments types can receive a 10% 
reduction stormwater credit, for a cumulative 
reduction of 50% for a project that meets all 
five criteria



Incentivized Land Uses
Some developments types can receive a 10% 
reduction stormwater; incentives are additive

Redevelopment
Brownfield redevelopment
High Density (7 or more units per acre)
Vertical density (18 or more units or 2.0 FAR)
Mixed Use and Transit-Oriented Development



Why incentives?
• Some development patterns, like redevelopment and higher 

density, reduce stormwater generated: 
• A George Washington University study (2002) found that for every

brownfield acre that is redeveloped, 4.5 acres of open space are
preserved.

• An analysis by King County, Washington, demonstrated that property 
that is vacant and eligible for redevelopment in the county’s growth 
areas can accommodate 263,000 new houses—enough for 500,000 
people.

• Grand Rapids, Michigan recently implemented a 80-percent stormwater 
credit for high density.



In many communities, building codes and other ordinances 
prohibit the use of many green infrastructure practices. 

Within XX years of the effective date of this permit the 
permittee shall review and change, where necessary, building 
codes or other local regulations, such as covenants, codes and 
restrictions, to make the following green infrastructure 
practices legal:

Green roofs;
Infiltration practices, such as rain gardens, curb extensions, planter 
gardens, porous and pervious pavements, and other designs where the 
intent is manage stormwater using landscaping and structured or 
augmented soils; and
Water harvesting devices such as rain barrels and cisterns, and the use 
of stormwater for non-potable uses.

Eliminating barriers to 
implementing green infrastructure



Eliminating barriers
Many drivers of impervious surface, such as large parking lots, 
wide roads, large building set backs, placement of parking, etc,
are found in local codes and ordinances. 
A state could consider requiring permittees to review and 
revise the permittee’s (1) comprehensive or master plan, (2) 
zoning code, and (3) subdivision ordinance, to achieve specific 
watershed protection outcomes throughout MS4 sewershed. 



Assessments to form Foundation 
for Future Permit Terms

Assess street and road design guidelines and 
parking requirements
Assess hydrologic stability of receiving 
water

Narrower roads 
mean less 

impervious 
surface 



Assessing street and road design 
guidelines and parking requirements

The purpose of this requirement is to facilitate a conversation between 
stormwater programs and the transportation and planning

Street/Parking Design Assessment. Within two years of the effective date of 
this permit, the permittee shall submit to the permitting authority a report 
assessing current street design guidelines and parking requirements that affect 
the creation of impervious cover.  The assessment shall include 
recommendations and proposed schedules for incorporating policies and 
standards into relevant documents and procedures to minimize impervious cover 
attributable to parking and street designs.  The local planning commission and 
the local transportation commission should be involved in the assessment 

When public streets or parking lots are repaired, modified or 
reconstructed opportunities to improve stormwater management using 
infiltration and evapotranspiration measures will be included in the 
design work.  



Setting the stage for the next permit 
cycle: retrofits

Most agree that– at some point– MS4 communities will 
have to start planning for, or requiring, retrofits to meet 
water quality standards.
To prepare for that, in this permit cycle, permittees will be 
required to assess the health of their streams and other 
receiving bodies of water. 
In addition, this information will help MS4 communities 
better plan for areas that can, at an ecological level, absorb 
more development and areas that should be preserved. 



Where we want to go
This year, we will be developing:

Examples of several state-specific permits that we have 
developed (not necessarily adopted)
Examples of one or two permit rationale/factsheets that support 
this permit framework
Examples of one or two BMP or other technical guidance that 
supports this permit framework
Guidance to the MS4 on how to implement this permit 
framework, including model SW ordinances, audit tools, etc. 
Links or other examples of Green Infrastructure requirements, 
programs, and regulations



Where we’re working

West Virginia, Tennessee, Region 1 (Massachusetts) 
Region 10 (Idaho and Alaska)
If you are interested, send us an e-mail to determine 
next steps.  We’ll help states on a first come, first 
served basis.

Richards.lynn@epa.gov
Molloy.jennifer@epa.gov

mailto:Richards.lynn@epa.gov


Thank You
Lynn Richards

202 566 2858
Richards.lynn@epa.gov

Jenny Molloy
202 564 1939
Molloy.jennifer@epa.gov

Robert Goo
202 566 1201
Goo.robert@epa.gov
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