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Southeast New England Program (SNEP) Network Context

Source: Southeast New England Program Fact Sheet, February 2021 (epa.gov)

https://www.epa.gov/sites/default/files/2021-02/documents/snep-fact-sheet-feb-2021.pdf


Outline Slide

• Manual Introduction
• Goals/Why It Matters

• Manual Highlights
• Planning and Crediting
• Retrofit Design Approach
• Breaking through Prescriptive 

Design Guidance

• Manual Applications



Goals of New England Stormwater Retrofit Manual

• Retrofit: the addition of stormwater 
controls on a currently developed site 

Source: Arlington Installs New Rain Gardens to Reduce Stormwater Pollution

https://mysticriver.org/news/2020/7/4/arlington-installs-new-rain-gardens-to-reduce-stormwater-pollution


Goals of New England Stormwater Retrofit Manual

• Provide research-based guidance on 
planning, siting, and designing retrofit 
stormwater control measures (SCMs) 

• Present a framework for selecting the 
optimal SCM for a specific project/site

• Present an approach for crediting 
pollutant and runoff volume reductions
associated with these SCMs

* where regulatory requirements to not dictate 
prescribed specifications



Why this Manual Matters

This manual…
• Encourages designers to move beyond 

prescriptive new/redevelopment mindset
• Helps designers piece SCM components 

together to arrive at the best SCM to meet 
project and site-specific needs

• Promotes the use of EPA-developed water 
quality crediting methods to quantify SCM 
impact



Manual Highlights: Stormwater Control Measure Performance Curves



SCM Performance Curves

*See our handout for more information on SCM Performance Curves and how to utilize them!



  



SCM Performance Curves: Finding the Cost-Optimal Size



Infiltration Basin (HSG C) with Cost Optimal Runoff Depths



Manual Highlights: Planning Your Retrofit – SCM Selection Approach



SCM Selection and Design: Treatment Unit Operations and 
Processes (UOPs)

UOPs: Unit Operations and Processes
Operations: methods of treatment in which application of Physical and Hydrologic forces dominate.

Processes: methods of treatment in which Chemical or Biological activities are involved.



Selection and Design: Linking SCMs to UOPs and Performance 
Curves

Primary UOP SCM Type Performance Curve Category

Hydrologic: Infiltration Infiltration Swale Infiltration Basin

Physical: Filtration Rain Garden (with underdrain) Bio-Filtration

Biological: Nitrification/
Denitrification

Gravel Wet Vegetated Treatment 
System

Gravel Wetland



SCM Guidance: Putting It All Together



SCM Guidance: Putting It All Together

Source: Rhode Island Department of Transportation Bio-Filtration Basin at Pawtucket/Central Falls Transit Center

https://www.dot.ri.gov/projects/PCF/index.php


Manual Highlights: Breaking through Prescriptive Guidance



Breaking Through Prescriptive Guidance: 
Separation to Groundwater/Bedrock

Current Typical Requirement:

Provide 1-3 ft of separation to 
groundwater/bedrock

Proposed Retrofit Guidance: 

Provide 1 ft of separation to 
groundwater when possible 
(SCMs with a filtering layer 
should always provide 1 ft)



Breaking Through Prescriptive Guidance: 
Flexibility for IA Disconnection Design Criteria

Current Typical Requirement:

Meet slope, length/width, 
contributing area, soils, 
vegetation, setback, and 
ownership criteria

Proposed Retrofit Guidance: 

Provide IA Disconnection 
wherever possible and use the 
SCM performance curves to 
determine credit



Breaking Through Prescriptive Guidance: 
Flexibility for IA Disconnection Design Criteria



Breaking Through Prescriptive Guidance: 
Pretreatment as an O+M Measure

Current Typical Requirement:

Prescribed pretreatment 
measure types and sizing 
criteria

Proposed Retrofit Guidance: 

Provide pretreatment whenever 
possible



Breaking Through Prescriptive Guidance: 
HSG D Infiltration

Current Typical Requirement:

Infiltration is not encouraged 
(and often not permitted) in 
HSG D Soils

Proposed Retrofit Guidance:

Consider infiltration whenever 
possible



Other Tools Provided in Manual

• Retrofit Site/Situation 
Considerations

• Tools utilizing the SCM 
Performance Curves to 
experiment with SCM Type/Size

• Considerations for retrofitting 
“traditional” approaches

• I+M Planning Considerations 
and a compiled list of I+M 
Manuals

• Retrofit-specific design 
guidance/considerations for 
individual SCMs



Manual Highlights: Examples of Using Manual Concepts



Retrofit Approaches

Planning Approach

• Proactively planning retrofits and 
prioritizing sites 

• Steps: 
1. Understand and Quantify Goals
2. Identify Potential Sites
3. Identify SCMs
4. Prioritize Sites and Controls 
5. Implement SCMs

Opportunistic Approach

• Incorporation of SCMs into already 
planned and needed construction 
projects

• Key Considerations: 
• Be proactive in identifying opportunities.
• Develop a suite of typical SCMs.
• Be willing to be flexible with the project 

specifications
• Tailor the scale and type of SCMs to the 

project



Planning Approach: Rhode Island Department of 
Transportation Stormwater Control Plans

Source: RIDOT Stormwater Program Public Web Mapping Application

https://www.arcgis.com/apps/webappviewer/index.html?id=b516ed62a55847e28d0243ac07206856


Planning Approach: Rhode Island Department of 
Transportation Stormwater Control Plans

EPA Curves End Here

Non-Discharge Area



Planning Approach: Rhode Island Department of 
Transportation Stormwater Control Plans

Challenges/Lessons Learned

• Working with designers 
who have regulatory 
requirements ingrained

• Providing enough 
treatment to meet goals

• Developing new credits for 
new SCMs

• Approaches to 
prioritization



Opportunistic/Planning Approach: MassDOT Check Dams



Yes, climate change gives us pause to think, but IC is the 800-
pound gorilla
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0.05 -0.2", 39%

0.2 - 0.5", 27%

0.5 - 0.8", 
14%

0.8 - 1.0", 5%

1.0 - 1.5", 7%

1.5 - 2.0", 3% > 2.0", 3%
Distribution of precipitation 
depth, Boston, MA 1992 – 2014 
(excludes events with
depths < 0.05 in. and defines an 
event by minimum 6-hour inter-
event dry period



Sizing for Performance



Sizing Details

System WQV ft3 

(m3)

Actual 
WQV ft3 

aka DSV 
(m3)

% of 
normal 
design

Rain Event 
in

aka PSC 
(mm)

Sizing 
Method

SGWSC 7,577 
(214.6) 720 (20.4) 10% 0.10

(2.5) Static

IBSCS 1,336 (37.8) 310  
(8.8) 23% 0. 23

(5.8) Dynamic

𝑾𝑾𝑾𝑾𝑾𝑾 =
𝑷𝑷
𝟏𝟏𝟏𝟏 𝒙𝒙 𝑰𝑰𝑰𝑰

Dynamic Bioretention Sizing

𝑨𝑨𝑨𝑨 = 𝑽𝑽𝑽𝑽𝑽𝑽 ∗
𝒅𝒅𝒅𝒅

𝒊𝒊 𝒉𝒉𝒉𝒉 + 𝒅𝒅𝒅𝒅 𝒕𝒕𝒕𝒕

Static SGW System Sizing

𝑸𝑸 = 𝑪𝑪𝑪𝑪𝑪𝑪 𝟐𝟐𝟐𝟐𝟐𝟐
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System TSS TN TP
Conv. Bioretention Average (4) 91% 36% 34%
Durham Bioretention (23% IBSC) 81% 27% 45%
Conv. Subsurface Gravel Wetland 96% 54% 58%
Subsurface Gravel Wetland (10% SGWSC) 75% 23% 53%



      

Design Storage Volume (DSV) - runoff depth from IA (in)

Analyte Depth
txt

Modeled 
RE

Measured 
RE

TSS 0.1 48 75

TZn 0.1 57 75

TN 0.1 55 23

TP 0.1 19 53

Analyte Depth txt Modeled 
RE

Measured 
RE

TSS 0.23 70 81

TZn 0.23 88 86

TN 0.23 60 27

TP 0.23 35 45



p  

https://www.unh.edu/unhsc/ms4-resources
https://www.unh.edu/unhsc/sites/default/files/media/unhsc_performance_curve_calculator_v2.3.xlsm

https://www.unh.edu/unhsc/ms4-resources
https://www.unh.edu/unhsc/sites/default/files/media/unhsc_performance_curve_calculator_v2.3.xlsm


Conclusions/Next Steps
• All the guidance and recommendations are 

based on science and empirical research.
• Retrofit is a unique and often uncharacterized 

opportunity that requires flexibility
• Stormwater is a quickly evolving field and this 

manual forwards new research and new 
approaches to economically meet WQ standards.

• State departments are updating stormwater 
manuals and we hope that the retrofit guidance 
compliments updates and fills gaps in applied 
approaches.

Access the manual here: 
https://snepnetwork.org/
stormwater-retrofit-
manual/

https://snepnetwork.org/stormwater-retrofit-manual/
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Thank You!
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