
URBAN STORMWATER RETROFITS
Stormwater retrofits are a diverse group of projects that is implemented on existing
development that is currently untreated by any BMP or is inadequately treated by an existing best
management practice (BMP). They capture polluted urban stormwater runoff in temporary storage
areas in the urban landscape where physical and biological treatment mechanisms help keep
sediment and nutrients out of local waterways and the Chesapeake Bay. 

Stormwater retrofits will usually be a major element of every
community's pollutant reduction plan, regardless of their size,
development intensity or geographic location. 
A wide range of retrofit design options have been developed, and
they can be built as new stormwater practices or by modifying
existing ones. 
If you know where to search, there are many cost-effective
opportunities for retrofit projects in your community.
It can increase flood resilience by improving the storage capacity of
old BMPs or capturing runoff from untreated development.
The removal rates are determined based on the amount of runoff it
treats and the degree of runoff reduction it provides. The two
classifications are Stormwater Treatment (ST) and Runoff Reduction
(RR).

PRACTICE AT A GLANCE

Prevent or reduce flood damage to local property and infrastructure 
Remove toxic pollutants and harmful bacteria from local waterways  
Protect local streams from severe bank erosion and improve
aquatic health  
Green up local streets, parks, neighborhoods and schools and
create urban wildlife habitat  
Provide a makeover on older, overgrown stormwater practices that
have become community eyesores.

Benefits:
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Older stormwater practices because the land is already devoted to stormwater
management
New retrofits that can be installed on municipal land to demonstrate that retrofits
can be an attractive community amenity
Future municipal construction projects where stormwater practices can be
integrated onto the street right of way, parking lot, or public buildings

How to identify retrofit opportunities?
Most communities will want to focus their detective work in three broad areas to
discover the best retrofit opportunities

1.

2.

3.
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Near stormwater outfalls
Within the existing stormwater conveyance system
Adjacent to large parking lots or other areas of
impervious cover
Within green streets
Residential properties (Fact Sheet U-3)

New Retrofits Facilities
New retrofit projects create storage to reduce
nutrients from existing developed land that is not
currently receiving any stormwater treatment.

Some examples include:

Example of new
retrofit within the
existing stormwater
conveyance system.

Example of new
retrofit within green
street retrofits
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Conversions: 
Convert large dry pond to wetland or wet
pond
Convert small dry pond to bioretention

Enhancements: 
Re-design old dry pond to increase
treatment volume, prevent short circuiting,
or extend hydraulic residence time.

Restoration:
Remove major sediment from ponds 
Harvest & re-plant vegetation from
stormwater wetlands
Replace contaminated soil in ponds 

Existing BMP Retrofits
The three types of existing retrofits include:

BMP Enhancement: by adding a berm, you can increase the flow path thereby extending the hydraulic
retention time within the practice leading to better treatment (images above)..

No pollutant removal rates are given for routine maintenance of existing stormwater practices.
Routine maintenance is essential to ensure the pollutant removal performance of any
stormwater practice. 

 KEY MAINTENANCE CONSIDERATIONS
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Resilient Design Adaptations
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Bioretention with PED

CMAC Applications

Frequently Asked Questions

Q: What do I do if I am using a practice in my state
design manual, or an innovative practice that is not
contained in the ST/RR Classification Table? 
A: Check with your state stormwater agency to see
how they classify practices not included in the
classification table from either memo 

Q: How long are the removal rates good for?
A: Reduction credits last for up to 10 years and can
be renewed based on a field performance
verification.

Q: What curve do I use if my project uses a mix of
RR and ST practices? 
A: Use the curve for the type of practice (ST or RR)
that comprise the majority of the runoff capture
volume for the project site as a whole.

Q: I’m responsible for developing a local pollutant
reduction plan, where do I start if I am considering
retrofit opportunities?
A: Start with a retrofit reconnaissance investigation.
A mix of field and desktop methods can be used to
identify older practices that might be good
candidates. You can then use other priority
parameters, such as local flooding, environmental
justice, and project cost to select the best sites.

For more FAQs, click here.

Continuous monitoring and adaptive control (CMAC) BMPs
There are many benefits when implementing CMAC to BMPs. It
can dramatically improve water quality from facilities and
potentially restore pre-development hydrology and base flows.

Media amendments: proposed to improve the adsorption
capacity for dissolved phosphorus, metals, hydrocarbons,
and other pollutants
Internal water storage: create an aerobic environment for
chemical and microbial reactions.
Vegetation: act as a sink for both phosphorus and nitrogen
and can remove nutrient.

Performance-enhancing devices (PED)

There are some ways to further reduce Nitrogen (N),
Phosphorus (P), and Total Suspended Solids (TSS) To buffer
potential losses and future effectiveness due to extreme
precipitation. Another benefit of resilient design is improving
flood resilience by advancing storage capacity that can occur in
these designs. Flood resilience is an outcome of improving
storage capacity that will be seen in these adaptations.

Computing the Pollutant Removal Credit

Stormwater Treatment (ST): practices that reduce pollutant
loads through mechanisms such as settling or filtering
through sand or other media
Runoff Reduction (RR): practices that accomplish the above,
but also do a good job of reducing runoff volumes through
infiltration, interception of rainfall by vegetation, absorption
in a soil or similar media, or storage and VERY slow release
of water through an underdrain. Correspondingly, overall
pollutant removal is better than that of the Stormwater
Treatment practices.

Classification of Retrofits

What type of stormwater practice does the retrofit employ?
How much runoff storage volume does it create?
How many impervious acres exist in its contributing
watershed?

What are the 3 Basic Information You Need to Know?
1.
2.
3.

Carbon Biochar

Smart BMP 
Cross Section
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TABLE 1. Classification of Stormwater Treatment and Runoff Reduction Practices

Computing the Pollutant Removal Credit (cont.)

Bioretention, Dry Swale
Infiltration
Permeable Pavement
Green Roof
Dry Channel Regeneratice Conveyance
Projects

Runoff Reduction (RR) Practices
Constructed Wetlands
Filtering Practice (e.g. sand filter)
Wet Swale
wet Pond

Stormwater Treatment (ST) Practices

Retrofits of existing dry ponds or dry extended detention ponds do NOT use the
adjustor curves to define their pre-retrofit performance. They use lower pollutant removal
rates shown in Table A-5 of the “Expert Panel Report” (see Resources section).onstructed
Wetlands

Special Retrofit Notes:

The removal rate for each individual retrofit project is
determined based on the amount of runoff it treats
and the degree of runoff reduction it provides.

For ease of use, the adjustor table was converted
into a series of three curves: Total Phosphorus (right),
Total Nitrogen, and Total Sediment Removal.

To access the other curves, and the underlying
equations, please visit the Expert Panel Report.

TABLE 2. Adjustor Curves and the Standard Equation for Using Them

No Double Counting. A removal rate cannot be granted if the retrofit project is built to offset, compensate or
otherwise mitigate for a lack of compliance with new development stormwater performance standards
elsewhere in the jurisdiction. 

For more crediting, tracking, and reporting, see Chesapeake Bay Program Quick Reference Guide for BMPs.

4

http://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2013/10/Revised-Perf-Standards-and-Retrofits_FAQ-Document_052515.pdf
https://www.chesapeakebay.net/documents/BMP-Guide_D.2_Stormwater-Retrofits_.pdf


Title of Resource

Recommendations of the Expert Panel to Define Removal Rates for Urban Stormwater
Retrofit Projects (2012)

Accounting for Urban Stormwater Retrofits Webcast (2014)

Fairfax Retrofit Workshop Presentations

Frequently Asked Questions for Urban Stormwater Retrofits (2013)

Urban Subwatershed Restoration Manual 3: Urban Stormwater Retrofit Practices (2007)

Appendix A: Review of BMP Performance Monitoring Studies

Appendix B: Derivation of the Retrofit Removal Adjustor Curves

Retrofit Prioritization Worksheet
Final Recommended Guidance for Urban Stormwater BMP Verification
Bioretention Illustrated: A Visual Guide for Constructing, Inspecting, Maintaining and
Verifying the Bioretention Practice
Watershed Implementation Tools

Type of
Resource
Expert Panel
Report

Archived webcast
on Retrofit
Accounting

Training Module(s)
on the Retrofit
Process

‘FAQ’ document

Retrofit Manual

Expert Panel
Appendix A

Exper Panel
Appendix B

More Tools &
Resources

Resources
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http://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2012/10/Final-CBP-Approved-Expert-Panel-Report-on-Stormwater-Retrofits-short_012015.pdf
http://chesapeakestormwater.net/events/webcast-ms4-implementers-and-the-bay-tmdl-retrofits/
http://chesapeakestormwater.net/wp-content/uploads/downloads/2013/04/FairfaxPPTscomplete.pdf
http://chesapeakestormwater.net/wp-content/uploads/downloads/2013/10/Perf-Standards-and-Retrofits_FAQ-Document_090913.pdf
http://chesapeakestormwater.net/wp-content/uploads/downloads/2012/06/Urban-Stormwater-Practices.pdf
https://chesapeakestormwater.net/2011/08/stormwater-retrofits-to-maximize-nutrient-reduction/
http://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2013/01/USWG-Approved-Urban-BMP-Verification-Guidance-08112014.pdf
http://chesapeakestormwater.net/wp-content/uploads/downloads/2013/10/FINAL-VERSION-BIORETENTION-ILLUSTRATED-102113.pdf
http://chesapeakestormwater.net/wp-content/uploads/downloads/2013/10/FINAL-VERSION-BIORETENTION-ILLUSTRATED-102113.pdf

