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Housekeeping

• This presentation is being recorded and will be made available via 
https://www.epa.gov/green-infrastructure/green-infrastructure-
webcast-series 

• All participants are muted to minimize background noise.

• Technical issues or questions?
• Contact us via the Q&A Box.

https://www.epa.gov/green-infrastructure/green-infrastructure-webcast-series
https://www.epa.gov/green-infrastructure/green-infrastructure-webcast-series


Meet your Hosts: 

Heather Goss, 

U.S. EPA 

Transportation Liaison

Robyn DeYoung, 

U.S. EPA

Green Infrastructure and 

Integrated Planning Lead



Green Infrastructure Resource Guides 

Green Infrastructure 
in your community 

Green Infrastructure in 
permits and regulations

Green Infrastructure 
funding 



Funding and Technical Assistance Opportunities 
for Green Infrastructure

https://www.epa.gov/water-
infrastructure/water-technical-
assistance 
Email: WaterTA@epa.gov 

Integrated Planning Technical 
Assistance

Email: Heather Huddle 
huddle.heather@epa.gov 

Request Technical 
Assistance 

mailto:WaterTA@epa.gov
mailto:huddle.heather@epa.gov


What is Off-site Stormwater Management?

• A way for new development and 
redevelopment project operators to 
meet performance or design 
standards for post-construction 
stormwater discharges at a 
location outside the right-of-way 
(ROW) or limit of the area of 
development, in some instances.



When might off-site stormwater 
management be considered?
If it is allowed under local regulations and applicable permits and 
certain conditions exist, such as…

• The land to install post-construction stormwater controls within existing 
project boundaries is unavailable/physically infeasible

• Existing structural stormwater management practices on site are insufficient

• The site has impediments to managing stormwater onsite through 
infiltration

• A green streets or green and complete streets project



Potential Benefits

• Regulatory flexibility

• A means to meet numeric performance standards

• Opportunity for cooperation

• Opportunity to achieve additional environmental/planning goals

• Enhanced ability to quantify volume and pollutant reductions

• Avoids safety concerns of working in the right-of-way

• In some cases, may be more effective and efficient than on-site 
stormwater management



Where can I learn more?

• EPA’s off-site stormwater management website

• Compendium of MS4 permitting approaches 

• Case Studies– some highlighted on today’s webinar

• Other EPA resources including stormwater finance webinars

• External resources

https://www.epa.gov/npdes/alternative-site-stormwater-management
https://www.epa.gov/system/files/documents/2023-01/off-site-stormwater-management-MS4-compendium.pdf
https://www.epa.gov/npdes/alternative-site-stormwater-management-case-studies


Today’s Panelists:

Regan Wilhelm, Environmental Protection Specialist, District 
of Columbia Department of Energy & Environment

Forrest Kelley, Regulatory Division Manager, Capitol Region 
Watershed District, Minnesota 

Dan Taber, Stormwater Manager, City of Grand Rapids, 
Michigan
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DC's Stormwater Rule and 

Off-Site Compliance 

Program

Regan Wilhelm

Department of Energy & Environment

Green Infrastructure Incentives 

and Assessment Branch



An Overview of Stormwater Management 

in the District
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SEWERS IN THE DISTRICT: CSS vs MS4
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COMBINED SEWER SYSTEM IN DETAIL

MS4

MS4

MS4CSS

K

50% on-site 
requirement

No on-site 
requirement if 
using MS4 
SRCs

CSS 
boundary

Disclaimer:

All borders as shown 

are approximate



The District’s Stormwater Management Regulations
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Stormwater Rule – passed in 2013

• Requires large development projects to retain stormwater

• Largest driver of GI installation in the District

• Compliance flexibility was key to passing the regulations

STORMWATER REGULATIONS
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Major Land Disturbing Major Substantial Improvement

Trigger

• 5,000 ft2 combined:

• Land disturbance + renovated 

building footprint

• Major renovation
  (cost ≥50% pre-project assessed value of the structure)

Requirements

• 1.2-inch retention

Requirements

• 0.8-inch retention

Major Land Disturbing

Trigger

• 5,000 ft2 land disturbance

• 2,500+ ft2 post-project impervious area; OR

• Any pre-project natural area

Requirements

• 1.2-inch retention

These requirements inform the project’s Stormwater Retention Volume (SWRv): 

the volume of stormwater from a site for which the site is required to achieve retention

•2,500+ ft2 post-project impervious area; OR

•Any pre-project natural area

REGULATORY REQUIREMENTS



Off-Site Compliance and Stormwater Retention 

Credits
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Increase Distribution of GI Throughout the District

• Shift GI to priority watersheds

• Incentivize private funding for GI installation

Provide compliance flexibility under the Stormwater Rule

• Regulated projects have the option to: 

- Build GI on-site

- Use SRCs to meet off-site compliance

- A combination of on-site and off-site compliance

- In-lieu fee (ILF)

KEY OBJECTIVES OF OFF-SITE COMPLIANCE
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Off-Site Retention Volume (Offv):
the portion of the required retention that is met by Stormwater 
Retention Credits (SRCs)

 DEFINITIONS

Offv=
Required 

retention -
On-site 

retention

10,000 

gallons

7,000 
gallons

3,000 
gallons
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• 1 SRC meets 1 gallon of Offv for 1 year

• SRCs are privately traded on the SRC market

• Prices negotiated between buyer and seller

- DOEE is not involved

• 2022 average price per SRC was $1.45

 HOW TO MEET YOUR OFFv WITH SRCs
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 RETENTION CAPACITY FOR DIFFERENT PROJECTS

Major Land

Disturbing

0.8” Storm

1.2” Storm

1.7” Storm
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SRC MARKET SUPPLY AND DEMAND

Two sides to the SRC market:

Supply of SRCs

• Credit generators who voluntarily build GI in the MS4 to generate 
SRCs

• Regulated projects with excess retention

Demand for SRCs

• Regulated projects with an Offv
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• Condo development in CSS triggers Stormwater Rule
• Chooses amenities & opts for Offv

• SRC generator partners with a landowner in MS4 
• Installs voluntary GI

• Condo development purchases SRCs

SRCs

$$$
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EXAMPLE SRC TRANSACTION



Benefits of the SRC Program to District Waterbodies
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• Increases retention and first-flush capture which accelerates the 

restoration of waterbodies

• Increased triple-bottom-line benefits associated with GI

• Maximizes cost savings & flexibility for regulated sites

TRADING MAXIMIZES SUSTAINABILITY

https://sustain.wisconsin.edu/sustainability/triple-bottom-line/
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Scenario 1:
1.2” Storm Event

Outcome: Same retention for 1.2” storm

POTENTIAL TO INCREASE RETENTION

10,000 Gallons

On-Site Retention

100% On-Site Retention 50% On-Site Retention

w/ SRC Trading

5,000 Gallons

On-Site Retention
5,000 Gallons

Off-Site Retention

Gallons Retained: 10,000 Gallons Retained: 10,000 
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Outcome: Greater retention for storms smaller than 1.2”

Scenario 2:
 0.6” Storm Event

POTENTIAL TO INCREASE RETENTION

10,000 Gallons

On-Site Retention

100% On-Site Retention 50% On-Site Retention

w/ SRC Trading

5,000 Gallons

On-Site Retention
5,000 Gallons

Off-Site Retention

Gallons Retained: 10,000 Gallons Retained: 5,000 
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• GI provides important water quality 
benefits wherever it is built

• GI yields greatest water quality benefits in 
the MS4 area where stormwater would 
otherwise drain untreated to streams and 
tributaries

• Trading can shift GI to the most 
vulnerable tributaries

BETTER ENVIRONMENTAL OUTCOMES
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• Improves socioeconomic outcomes 

• Shifts GI investments into areas of the 
city not undergoing rapid 
redevelopment

• Provides co-benefits to communities 
in these areas

BETTER COMMUNITY OUTCOMES

MS4

MS4

MS4CSS

K

50% on-site 
requirement

No on-site 
requirement if 
using MS4 
SRCs

CSS 
boundary

Disclaimer:

All borders as shown 

are approximate



Lessons Learned
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• Design programs with a growth 
mindset

• Flexibility can be key for initial 
implementation

• Offsite compliance isn’t one size fits 
all

• Have a plan for developing a supply 
of credits

LESSONS LEARNED AND KEY CONSIDERATIONS 



@DOEE_DC

For more information about the SRC Program, visit:

doee.dc.gov/src

doee.dc.gov/swregs

THANK YOU!
Regan Wilhelm

Regan.Wilhelm@dc.gov

(202) 671-5004

mailto:Regan.Wilhelm@dc.gov


“ALTERNATIVE 
COMPLIANCE”

Offsite Stormwater 
Mitigation Strategies in 

St. Paul, Mn

EPA Green-Infrastructure 
Webinar Series

Forrest Kelley 
07/26/2023



What is

??



Mississippi River Watershed

We all live in a Watershed



What Is a Watershed District?

• A Special Purpose Unit of MN Local 
Government 

• Established by Watershed District Act 
of 1955

• Manage water resources though land 
use planning and conservation

• Boundaries based on drainage patterns
• 47 Watershed Districts throughout 

Minnesota

1955
MN Watershed 

Act



Water 
Management
Organizations

(WMOs)

1982
Metro Surface Water 

Management Act



Unique Watershed District Authorities

• State approved 10-year plan

• Financing (ad valorem tax levy, 
assessments, grants, partners)

• Regulatory authority

• Own, operate & maintain 
drainage systems

• Eminent domain

• Nonpartisan, appointed Board



Capitol Region Watershed District

 Mission: To protect, manage and improve our water resources

 5 Board of Managers

 12 member Citizen Advisory Committee

 26 staff

 2023 Budget ~$11 mil



• 41 Square Miles 

• 5 Cities

• Population ~250,000 (1/20  
Minnesotans live in CRWD)

• 5 Lakes 

• 42% impervious (paved) surfaces

• Over 500 miles of storm sewers

Our Watershed



All of CRWD Drains to Mississippi River 



• Capital Improvement Projects
• Development permits
• Stormwater monitoring
• Own & maintain 6 Miles of Trout Brook 

stormsewer
• Stewardship grants
• Watershed education

What does CRWD Do?



CRWD Regulations

• Adopted in 2006

• 1-acre land disturbance threshold

• 1.1-inch volume reduction standard 
over new and reconstructed 
impervious

• 90% TSS removal

• No increase in rate for 2, 10, 100-yr 
rainfall



Stakeholder Input

• Technical Advisory Committee (TAC)

• Required by state statute, includes Cities, Counties, Public 
Entities

• Created Joint Rules TAC with adjacent watershed District in 
2005 prior to rule adoption

• Meet regularly when considering Rule Amendments

• 45-day review and comment period for all changes



Costs

Land 

Acquisition

Bedrock



Alternative Compliance Sequencing

Incorporate “Off –Ramps” for flexibility 
on projects with difficult site conditions

1. Meet infiltration requirement on 
site

2. Provide on site Filtration (55% 
credit  = 2-inch filtration 
requirement)

3. Compliance through off-site BMPs 
(credits)

4. Contribute to Stormwater Impact 
Fund (SIF)



Stormwater Volume Reduction Credits

• Provided for voluntary volume 
reduction practices (non- 
permitted, or excess of requirement 
up to 2.5 inches)

• 1 cf = 1 credit (or 1 filtration credit  
= 0.55 cubic feet)

• Most often used by municipalities 
and road authorities

• Credits tracked for each entity in 
excel spreadsheet



Credit Tracking

• Separate tab for each entity

• Entries for each project

• Withdrawal and Deposits

• Ability to “Defer” (maintain a 
negative balance) for two years



Stormwater Impact Fund

• Last option in Alternative 
Compliance Sequencing

• Amount set by Board 
Resolution 
($125,000/impervious 
acre)

• Contributions fund 
construction of regional 
treatment systems



Como Golf Course BMP

• 2018 permit – Seal and Sea 
Lion Zoo Exhibit 

• Created 1.6-acres 
impervious – 6,400 cf req’d

• Limited space

• Complicated utilities (exhibit 
area drains to sanitary)

• Future regional BMP 
previously identified



Como Golf Course BMP

• Enlarged existing infiltration 
basin on golf course (25,000 
cubic feet)

• Added 58,000 cubic foot pipe 
gallery beneath fairway

• Treats 64 acres from Zoo and 
surrounding residential 
neighborhood



Como Golf Course BMP

• Worked with golf course 
landscape architect to 
improve playability

• Removes 26 lbs TP/yr from 
64-acre watershed



Lexington Avenue Extension

• Ramsey County Project 

• Creating 2.86 acres of 
Impervious

• Project located in area of 
shallow bedrock, steep slopes, 
and limited ROW



Lexington Avenue Extension
• 2010 Crosby Lake Management 

Plan identified stormwater 
wetland retrofit project

• County contributed $215,000

• Engineering to begin in 2024



Program Takeaways

• Advanced planning and feasibility 
studies critical to identify regional 
opportunities

• Costs variable based on BMP type and 
scale

• Current contribution amounts do not 
account for long term O&M

• Current program has not created a 
private market for credits – (Cost not 
considered a site constraint) 

• Mainly public entities (repeat 
applicants)



Text

Thank You
Forrest Kelley, PE

fkelley@capitolregionwd.org



Stormwater Credit Trading: Grand Rapids

Picture courtesy of Livability.com , Creator:Davel5957



o 2ND LARGEST CITY IN MICHIGAN, WITH A US 
CENSUS ESTIMATE OF 198,796 PEOPLE

o LOCATED ON THE GRAND RIVER, LARGEST 
RIVER IN MICHIGAN

o GRAND RIVER DISCHARGES TO LAKE 
MICHIGAN APPROXIMATELY 30 MILES TO 
THE WEST

o LAKE MICHIGAN IS THE SOURCE OF 
DRINKING WATER FOR THE CITY 



Steps that allowed for Credit 
Trading

o SEPARATED SANITARY / STORM SEWER SYSTEM

o GREEN GRAND RAPIDS PROGRAM

o VITAL STREETS PROGRAM

o NEW MS4 PERMIT



o New MS4 Permit Regulations August of 2022

o Credit Trading : Optional “Market-based” 
alternative approach to meet new MS4 
requirements

o Trading option provides flexibility to 
project developers and property owners

The Future of Managing 
Stormwater in Grand Rapids



NEW Post-construction Stormwater 
Management Standards

New development and redevelopment projects that increase on-site impervious 
area by 1,000 square feet or more (relative to pre-project conditions) will be subject 
to these requirements.

1) Water Quality

• Treat runoff generated from 1 inch of rain over project site

• Reduce TSS loadings by 80% or discharge at 80 mg/L

2) Channel Protection

Retain increase between predevelopment and post 
development runoff volume for 2-year/ 24-hour storm 
(2.56 inches)

Photo courtesy of epa.org

New MS4 
Requirements



Pathways for Compliance 
with New Standards

Image courtesy of Steelcase

• On site-retention: Implement green infrastructure to 
meet Channel Protection volume on-site
(e.g. Rain Gardens, Bioretention, Pervious Pavement)

If site conditions make it infeasible to meet all retention 
requirements on-site, then options include…

• Partial retention on-site + credits: Manage a portion 
of channel protection volume on-site (0.4” rain event) 
and purchase credits for remaining requirements, or

• Purchase all credits: Purchase credits to meet all 
requirements off-site, or

• Offsite mitigation / use banked credits

• In lieu fee payment to City

Offsite Retention Ratios (Credit Ratios):
• Partial retention onsite = 1.5:1
• Entire volume managed offsite = 2:1



Stormwater Credit Trading: 
The Basics

Market-based compliance option that
provides flexibility for meeting Channel Protection 
requirements.

 Buyers: Developers/property owners can meet all 
or some stormwater requirements by buying 
volume-based “credits”

 Sellers:

 Property owners who go beyond regulatory 
requirements to manage additional 
impervious area, or

 Property owners not subject to regulatory 
requirements who voluntarily implement 
BMPs

 Credits can be banked for future use by same 
developer



Stormwater Credit Trading: 
Grand Rapids Fundamentals

 Where: 3 Trading Areas. Credits must be sourced 
from within same Trading Area as buyer’s project

 When: credit generating project must be functional 
by final stormwater permit approval

 How: use information provided by City to local willing 
buyers and sellers

 How often?: credit purchase is “one time.”
Provides compliance throughout life of development

 Credit lifespan: Credit seller guarantees performance 
“for lifespan” of purchasing development

 Maintenance: Parallel contract for maintenance 
between buyer and seller. Can provide long-term 
revenue stream.

 City oversight: regular self-inspection, periodic City 
inspection. Maintenance agreement with City.



Stormwater Credit Trading: 
Grand Rapids Fundamentals



Stormwater Credit Trading: 
Grand Rapids Fundamentals



Alternative Compliance Options 

for Channel Protection Volume

Process for Determining Eligibility / Infeasibility

Infeasibility Requirements Determine 

Eligibility for Offsite Compliance

● Limited size of the lot outside of the 

building footprint

● Soil instability

● Poorly draining soils

● Adverse conditions for plantings.
● On-site water quality impacts vs. benefits 

realized at the offsite location.

● Bedrock that impedes infiltration
● High  groundwater,  or  the  potential  of 

mounded  groundwater  to  impair  other uses

● Stormwater hot spots (includes Part 201 and 

Part 213 sites, and areas of soil or 

groundwater contamination)



Stormwater Credit Trading Areas

➢ Buy/Sell credits within same Trading Area

➢ Tied to water quality goals and storm sewer 
capacity

➢ Should distribute trading activity across 
Wards, addressing neighborhood equity and 
investment



Compliance Assistance & 
Community Partners

▪ Maintenance Plans / 
Simplified As-builts for credit 
sellers

▪ Rainscaping Program = potential 
supply

▪ Local NGOs as partners

➢ Residents

➢ City Commission / Staff

➢ Engineering Community

➢ Development Community

➢ Business Community

➢ Non-Profits



Stormwater Credit Trading: Buyer Participation 
Process

Determine eligibility based on feasibility criteria 
and required credits amount through LUDs 
application

Submit Stormwater Management Plan (SWMP) 
with LUDS application on Citizen Access

Access Marketplace to identify seller(s) of credits 
(or use own banked credits)

Contact approved seller/negotiate credit 
purchase for volume required and maintenance 
agreement

Submit Purchase Contract and Maintenance 
Agreement for permit approval on Citizen 
Access

Step 1

Step 3

Step 4

Step 5

Step 2



Credit Payments

• No Annual purchase requirement: permanent credits

• One-time upfront payment
(how many in-lieu fee programs work)

• Hybrid: One-time upfront payment for capital + annual 
maintenance payments

• Buyer/seller can work out agreement/payment terms



Stormwater Credit Trading: Credit 
Generating Process

Certify SVCs by submitting Project Completion/As Built 
notification for project on Citizen Access

Approved volume capacity is listed as credits in the 
Stormwater Marketplace (or banked for future use)

Sell credits to approved buyer through Purchase 
Contracts (if applicable)

Maintain and re-certify GSI per permit 
requirements

Submit an L-DEV application to generate credits from a 
green infrastructure project through City portal

Step 1

Step 3

Step 4

Step 6

Step 5

Step 2 Build project.

• New/redevelopment projects 
implementing GSI to treat 
more impervious area than 
required by regulation

• Voluntary GSI projects 
where construction activities 
do not trigger stormwater 
management standards



Web presence with more resources

• Credit tracking 
registry

• Roster of buyers & 
sellers

• Price information

• Document 
templates
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