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

Southeast New England Program (SNEP) Network Context

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


Goals of New England Stormwater Retrofit Manual

• Provide research-based guidance on 
planning, siting, and designing retrofit 
stormwater control measures (SCMS) 
where regulatory requirements to not 
dictate prescribed specifications

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

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



Why this Manual Matters

• This manual fills a gap in existing retrofit 
guidance by…

• Encouraging designers to move beyond 
prescriptive new/redevelopment mindset

• Helping designers piece SCM components 
together to arrive at the best SCM to 
meet project and site-specific needs

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



Manual Highlights: Planning and Crediting



Retrofit Approach: 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

Arlington, MA Standardized Trench Design

Source: https://www3.epa.gov/region1/npdes/stormwater/tools/arlington-ma-infiltration-
trench-conceptual-design.pdf

https://www3.epa.gov/region1/npdes/stormwater/tools/arlington-ma-infiltration-trench-conceptual-design.pdf


Retrofit Approach: Planning Approach

RIDOT Stormwater Control Plans• 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

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



Crediting Approach: SCM Performance Curves

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





Sizing for Performance



Sizing Details

System
WQV ft3 

(m3)

Actual 
WQV ft3 

(m3)

% of 
normal 
design

Rain 
Event in 

(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

𝐴𝐴𝐴𝐴 = 𝑉𝑉𝑉𝑉𝑉𝑉 ∗
𝑑𝑑𝐴𝐴

𝑖𝑖 ℎ𝐴𝐴 + 𝑑𝑑𝐴𝐴 𝑡𝑡𝐴𝐴

𝑄𝑄 = 𝐶𝐶𝑑𝑑𝐴𝐴 2𝑔𝑔ℎ

𝑊𝑊𝑄𝑄𝑉𝑉 =
𝑃𝑃

12 𝑥𝑥 𝐼𝐼𝐴𝐴

Dynamic Bioretention 
Sizing

Static SGW System Sizing







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%



Manual Highlights: SCM Selection and Design



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

SCM Type Primary UOP Performance Curve 
Category

Infiltration Swale Hydrologic: Infiltration Infiltration Basin

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

Gravel Wet Vegetated 
Treatment System

Biological: Nitrification/
Denitrification

Gravel Wetland



SCM Guidance: Functional Components

• Determine form and function of SCM

• Can be broken down as follows: 
• Collection and Distribution
• Pretreatment
• Discharge

Source: MassDOT Stormwater Design Guide, 2022



SCM Guidance: Putting It All Together



Manual Highlights: Breaking through Prescriptive Guidance



Breaking Through Prescriptive Guidance: 
Sizing Requirements

Current Typical Requirement:

Size SCMs to meet the required 
WQV (typically 1 inch)

Proposed Retrofit Guidance: 

Use SCM Performance Curves 
to size optimal cost-effective 
SCMs within a site 



Distribution of Precipitation Events by Depth; 
Boston, MA 1992-2014 

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%

Precip
Depth (in)

Probability 
%

0.05-0.2 39
0.2-0.5 66
0.5-0.8 80
0.8-1.0 85
1.0-1.5 92
1.5-2.0 95
>2.0 98



Breaking Through Prescriptive Guidance: 
Separation to Groundwater/Bedrock

Current Typical Requirement:

Provide 1-3 ft of separation to 
ESHGWT

Proposed Retrofit Guidance: 

Provide 1 ft of separation to 
ESHGWT 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: 
Pretreatment as an O+M Measure

Current Typical Requirement:

Prescribed pretreatment 
measure types and sizing 
criteria

Proposed Retrofit Guidance: 

Provide pretreatment whenever 
possible



In Summary…

• Be creative in retrofit scenarios!

• Some treatment (even small!) is better 
than none at all

• The SCM Performance Curves are 
powerful tools for sizing and crediting 
SCMs

• Construct an SCM that works best for 
your site/project

• Don’t be constrained!
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Why a retrofit manual

Historic Municipal WaterWorks,

Dover, NH 











Why a retrofit manual
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Where did the idea of a manual come from?



Watershed 
Approach



And then reality

”Hi, Tim and I were just chatting 
about siting systems. Is there 
any reason why we could not 
put a system where the orange 
oval is in the pic below?”

“I’m going to say almost 
definitively no. It’s private 
property and we have no way 
to get those property owners to 
work with us. Additionally, my 
understanding is that we want a 
visible area for public education 
(a park in this tributary area). ” 



Other Considerations

Sub-Layer Name Elevation Elevation Elevatio
n

General Location of Point

Topo DETBCB 
Elevation

29.0 34.8 28.3 East of Jamaica Way / Willow Pond Rd 
intersection. 

Topo DET Elevation 22.5 28.3 21.8 Same as above
Difference 6.5 6.5 6.5

Topo INDBCB 
Elevation

26.5 On contour line southeast of Jamaica Way / 
Willow Pond Rd. int.

Topo INDD Elevation 20 Same as above
Difference 6.5

Topo BCB Elevation 33.0 31.8 34.2 In vicinity of Jamaica Way / Willow Pond Rd. 
intersection

TOP GEN Elevation 26.5 25.3 27.7 Same as above 
Difference 6.5 6.5 6.5



Why a retrofit manual



Why a retrofit manual



Why a retrofit manual

Best Management 
Practice Size

Depth of Runoff 
Treated from 
Impervious 
Area (in)

*Storage Volume 
Cost ($/ft³)

**Total Phosphorus Removal 
Efficiency (%)

Subsurface Gravel 
Filter - Minimum Size 0.35 $1,016,912 62%

Subsurface Gravel 
Filter - Moderate Size 0.5 $1,452,732 80%

Subsurface Gravel 
Filter - Full Size 1.0 $2,905,463 96%

*Storage Volume Cost estimates provided by EPA-Region 1 for Opti-Tool methodology, 2015-Draft
**Total Phosphorus %RE based on Appendix F Massachusetts MS4 Permit

Stormwater Management Design - 70.5 acre Ultra-Urban Drainage Area
Sizing Comparison of Capital Costs and Relative Phosphorus Load Removal Efficiency



What can the manual do for me

Chapter 2 – Retrofit Approach: This chapter defines what 
a retrofit is and discusses the approaches to identifying 
and implementing SCMs in a retrofit situation. It reviews 
the opportunistic approach (including measures as part of 
other efforts) and the planning approach (proactive 
planning and prioritization). 



Retrofit Approach: Planning Approach

RIDOT Stormwater Control Plans• 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 Source: https://www.arcgis.com/apps/webappviewer/index.html?id=b516ed62a55847e28d0243ac07206856



Planning Approach:



Courtesy of Wayne Chouinard, Arlington DPW



Courtesy of Wayne Chouinard, Arlington DPW



Courtesy of Wayne Chouinard, Arlington DPW



Credits

Chapter 3 – Credits: This chapter discusses 
credits, or the quantification of a SCM’s 
stormwater benefits. It explains the need 
for credits and presents the SCM Water 
Quality Treatment Performance Curves, a 
crediting scheme that is becoming widely 
accepted in New England for quantifying 
benefits. The credits show that small scale 
controls that do not necessarily meet widely 
implemented sizing standards can still 
provide significant benefit. 



Other Benefits

DA = 10.47 acres

IC = 3.14 acres

DSV = 1,200 cf

PSC = 0.11 









How it looks then and now



SCM Selection and Guidance

Chapter 4 – Stormwater Control Measures Selection: This chapter steps 
through typical unit operations and processes utilized by SCMs. This chapter 
also provides information on the selection and design process for SCMs and 
provides sizing guidance. Additional Tools/Resources for SCM selection and 
sizing are also provided in this chapter. 
Chapter 5- Stormwater Control Measure Guidance – This chapter steps 
through the functional components and treatment categories used to 
construct a SCM. It also steps through SCM variations within each 
treatment category and provides information on design considerations and 
Operations and Maintenance (O&M) activities for each variation.





Sizing Requirements

Proposed Retrofit Guidance: New site developments should fully size SCMs.  Size retrofit SCMs within existing 
developed landscapes using the Performance Curves to optimize cost-effective pollutant reduction and 
encourage the installation of SCMs distributed across the landscape where runoff is generated. 

Bedrock and Groundwater Separation for Infiltration SCMs

Proposed Retrofit Guidance: Infiltration systems that include a filtering layer, must have one foot or more of 
separation from the bottom of the filter course to the SHWT at all times. Can include the filter layer in the 
groundwater separation calculation. 

Soils for Infiltration SCMs

Proposed Retrofit Guidance: Consider infiltration SCMs for all soil groups where infiltration is appropriate.

Pretreatment

Proposed Retrofit Guidance: Provide pretreatment whenever possible. The goal is a viable and accessible 
maintenance access point.  

Other Important Components – Appendix A





James.Houle@unh.edu

npacheco@vhb.com

mailto:James.Houle@unh.edu
mailto:%20npacheco@vhb.com
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