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Southeast New England Program (SNEP) Network — 5322
Priority Actions

Increase Local Capacity to
= Complete Projects and Adopt
New Policies

Increase Available Solutions

SNEP Goals

Resilient Ecosystem of Safe
and Healthy Waters; Thriving il Demonstrate Ways to Address

Watersheds and Natural Common Challenges
Lands; Sustainable

Communities

Increase Community Leaders'
== Understanding of the Benefits
of Restoration Projects

= ENnsure Diverse Representation

Source: Southeast New England Program Fact Sheet, February 2021 (epa.gov)
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What are Retrofits? -

Retrofit; the addition of stormwater controls
on a currently developed site

SCM: Stormwater Control Measure
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it S5-I
s to Reduce Stormwater Pollution
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Source: Arlington Installs New Rain Garden
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Introducing the New England Stormwater Retrofit Manual - T e *
X |V Stormuater RewofitManusl X | -
(&)  https://snepnetwork.org/stormwater-retrofit-manual/

Goals: SNEP b ) |
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1. Provide research-based guidance on
planning, siting, and designing retrofit =2
stormwater control measures (SCMs)

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

The Stormwater Retrofit Guidance Manual is a key tool for improving New England’s water resources. The

3 . P rese nt a n a p p roa C h fo r c red iti n g guidance is based on how stormwater treatment occurs within structural controls with the understanding

that achieving any water quality improvement is beneficial.

pollutant and runoff volume N | |
In retrofit scenarios, it is often challenging to determine the stormwater control measures (SCM) best
red u CtiO n S a SSOC I ated Wlt h th ese S C M S suited for the site. The manual is based on the concept that incorporating some stormwater treatment for

developed sites is better than omitting all together because prescribed design standards cannot be fully
met. The manual guides users to develop SCMs based on their core functional and treatment components
and encourages the user to piece components together in configurations that best fit project and site-
specific needs. The range of sites and scales where this guidance can be applied varies from watershed
scale planning to the design of small-scale measures inserted into reconstruction projects.

* where regulatory requirements to not dictate
prescribed specifications
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Why this Manual Matters

S

» This manual fills a gap in existing retrofit
guidance by...

Topslab  Grate or frame Finish grade
; and cover :

» Encouraging designers to move beyond
prescriptive new/redevelopment mindset

- Filter fabric

Flow from inlet when
situated off-line

‘-‘- ......................................... Precast dl'y well

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

-+ Precast solid sump

-+ Washed crushed stone

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

Compacted gravel under base Compacted subgrade )
graphic not to scale



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

|+M Planning Considerations
and a compiled list of [+M
Manuals

Retrofit-specific design

guidance/considerations for
individual SCMs

Infiltration

Variation-Specific Design
Considerations

Outlet controls should be considered

as a means to retain runoff through
mechanisms such as impermeable check
dams and raised outlet control structures.
In addition, maximum depths for design
events should be evaluated to ensure no
flooding of adjacent infrastructure.

Flow velocity should be zero for the DSV

of the SCM; there should be no flow in the
system, and therefore all captured runoff will
be stored and infiltrated. Flow velocities for
larger design events should be evaluated to
avoid erosion and resuspension.

Check dams are often included to isolate
cells within the linear basin. Check dams
should have an impermeable core to force
retention and vertical infiltration. Surface
treatments of the check dam can vary to
support maintenance needs.
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Linear Configuration

Linear Configuration SCMs are basins configured within more linear areas. They contain
one or more cells designed to store and infiltrate stormwater into the underlying soils.
Overflows are commonly conveyed in the linear system like a swale.

Infiltration Linear Configuration

Uncompacted subgrade Matting for erosion control  Topsail

Configured with outlet H
control and/or impermeable
check dams H

graphic not to scale
Check Dam
Common fill Impermeable core Topsoil and rip rap or other
H (e.g. dense crushed stone) surface materials to withstand

Fi design flow velocities

graphic not to scale

Well suited for sites with... Not well suited for sites with...

= Alinear stretch of above-ground = Contaminated underlying soils
space (such as a roadway = Steep slopes
shoulder, a roadway median,
or dividing areas within large
parking lots)



Current Stormwater Context

Performance efficiency and effectiveness can

deteriorate as systems age.

In the Water Environment Federation’s (WEF) 2022
National MS4 Needs Assessment, more than 60% of
surveyed stormwater utilities (643) cited aging
infrastructure and workforce/staffing needs as
critical challenges to properly functioning systems.

Category Xil

Dec Category XIV
Treatment Systems Desalination
$74.78, 1.9% $02B,0.0% Category |
| Secondary Wastewater Treatment
Category X / $66.68, 10.6%
Water Reuse
$7.78,12% ™\ Cavegory Il
Advanced
S Wastewater
Treatment
Category VI
NPS Control — $8368,13.3%
$94.4B,15.0%
Category Il
~ Conveyance
System Repair
$10.8B, 17.5%
Category VI

Stormwater Management B Category IV
$115.38, 18.3% | New Conveyance Systems

Category V $410B, 65%

CSO Correction
$36.58B,.58%

Figure 1. 2022 CWNS Total Reported Needs by Category (January 2022 Dollal

rs in Billions)




Stormwater Implementation
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Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Gartner Hype Cycle Time
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Planning to
Implementation

TMDLs, while legal and binding have a mixed
track record

There is changing and ever improving
science

Much of the old pollutant loading has
changed.

Technologies innovate

Rainfall hydrology is dynamic and shifting as
well.




Hot Legal Topics SNEE 86, 4y
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Loper Bright Enterprises v. Raimondo — demise of =
"Chevron Deference” : | National Stormwater

: : : Policy Forum
City and County of San Francisco v. Environmental

Protection Agency — challenge to narrative standards

Hot Topics Panel
*  Fred Andes, Partner, Bames & Thomburg, LLP

. P *  Amanda Aspatore, General Counsel, National Association
" AtkinsRéalis of Clean Water Agendies (NACWA)

Residual Designation and the establishment of new Rl e S e oD

stormwater permit requirements through petition (aka W nboret . »  SeanRoland, Deputy Diectos Assocition of Ciean Water
Network: Republic Properties Administrators (ACWA)

Cl I) Password: R3pub2016

Moderator: Dave Smith, Principal, Water Innovation Services %




Manual Highlights: Planning and Crediting



Retrofit Approach: Opportunistic Approach

. Arlington, MA Standardized Trench Design
* Incorporation of SCMs
into already planned e N e
EX RIM T . I S \ \
and needed e O, S— CCTTTTTIoEE ., Mo
. . e A R T S — - ————— B ~ Ros
construction projects e i PV AR
» Key Considerations: Vil o
0 . . . . 1 17 ﬁ l EX. CATCH
* Be proactive in identifying ; L e
opportunities. ot “ .  ——
. . oA r iz i ////"‘ OlpesRS TRAR
Develop a suite of typical o [____ - e — = (==
SCMs. ;5?&1 £ // | —
* Be willing to be flexible with (I;o;ls werwasmons/ i
the project specifications SECTION ™ commugarearoee e /. PROFILEVIEW
e Tailor the scale and type of STANDARD PIPE TRENCH INFILTRATION SYSTEM m‘:“::j:‘!
SCMS tO the prOjeCt MODIFIED BY UNHSC, MAY 2019 REVIGION D-0014

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




Retrofit Approach: 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

UNIVERSITY OF NEW HAMPSHIRE

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




SCM Performance Curves S |
Total Phosphorus Gravel Wetland
—l— Total Nitrogen 0% . -
—@— Bacteria e
—O-—  Total Suspended Solids _1_—
Metals .

% Removal 50%

0% €
0.0 1.0
Runoff Depth from Impervious Area (in)



If a designer is working on a site
where a pollutant reduction of
60% is desired ...

... the designer would use the curves

to determine that a Runoff Depth from
Impervious Area of approximately

0.2 inches achieves the desired reduction

If a designer determines that their
SCM provides a DSV equivalent to
1.2 inches from the Impervious Area ...

... the designer would use the curves
to determine a 98% pollutant reduction
from this SCM

100%

50%

0%

SNEP
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0.0

T
1.0

Runoff Depth from Impervious Area (in)

2.0



SCM Performance Curves: Finding the Cost-Optimal Size

shouldetl

100% T
/ knee
% Removal 50% -
0% . y , . | |
0.0 1.0

Runoff Depth from Impervious Area (in)

2.0

EEEEEEEEEEEEEEEE
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Infiltration Basin (HSG C) with Cost Optimal RUNOFf Depths

~@-Bacteria (0.8 in)
~{~Phosphorus (0.8 in)

@ Total Suspended Solids (0.4 in)
—@-Nitrogen (0.4 in)

—-Metals (0.4 in)

- Runoff (1.0 in)

% Removal
50%

0%
0.0 0.4 0.8 1.0 2.0

Runoff Depth from Impervious Area (in)



DCR Example: Simple Retrofit — IC Disconnection

Pervious
receiving

Impervious
drainage

catchment
Moo Sl .
Drainage
infrastructure
Property Boundary

o3
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Facilitating impervious
cover disconnection at the
McVann-O'Keefe Skating
Rink in Peabody, MA
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|C disconnection provides 100%
significant pollutant removal; 20%

even when IC/Pervious > 1:1 80%

70%
60%
50%
40%

30%

Phosphorus Removal (%)

20%

10%

0%

8:1 6:1 4:1 2:1 1:1 1:2 1.4 110 1:30 1:50 1:70

Impervious Area to Pervious Area Ratio



‘New England

Stormwater
Retrofit Manual

ME DEP Ch 500
Update

VT MS4/TS4 and
Municipal Roads MA and NH

NACA DAavianid~
NH Stormwater

| \YEIRISE]

Nitrogen GP

MassDEP's

Stormwater
Handbook (draft) MassDOT's

|mr—\iw\nl \AJladA

CT DEEP . RIDEM MS4
Stormwater Quality ' RIC update

Manual Stormwater

Control Plans Powered by Bing
© GeoNames, Microsoft, TomTom

NH 319 Program



Sizing for Performance
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SNEP

Sizing Details et fogen | STORMWATER CENTER
Actual % of Rain
WQV ft3 Sizi
System (?n3) WQV ft3 | normal | Event in Mlztﬁlg f
m?3 design (mm CHIO
(m°) g
7,577 720 0.10
SGWSC ’ 10% tati
214.6) | (20.4) ’ (2.5) Static
1,336 310 0.23
IBSCS ’ 23% D '
37.8) | (8.8) ’ (5.8) yHamme
2
WQV = (E) x 1A
Static SGW System Sizing
Dypamic Bioretention
= Vwgq *

(i(hf + df)tf)
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Southeast New Englnd Program

Non-exceedence

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Oyster River Road
Cumulative Distribution Frequency

I —
I
|/
./

(
']
/!

1 2

Rainfall Depth (in)

CDF

== == Design
Depth
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Non-exceedence

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Cumulative Distribution Frequency

Durham Bio-5

T

1
Rainfall Depth (in)

1.5

~—— CDF

~ = = Design
Depth




Water Quality Performance (RE)

\‘ TSS TN TP
|
m Conv. Bioretention Average (4) » Durham Bioretention (23% IBSC)
= Conv. Subsurface Gravel Wetland Subsurface Gravel Wetland (10% SGWSC)
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%
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Uses updated hydrology SAIER
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Distribution of Precipitation Events by Depth; Boston, MA 1992-2014

Precip Probablllty
Depth (in)

1.5 -2.0" > 2.0", 3%
10-15"_ 3%

7%\

o8 5<y1,,'° / 0.05-0.2
0.2-0.5 66
0.5-0.8 80
0.8-1.0 85
1.0-15 92
1.5-2.0 95

>2.0 98



Output | &ermeaiats | Design Storage Yolume sy cf 1,200
Cairatic | Imperdious bo Perious Ratio
- i o (100 - G IalPC actac i 2,
Physical Storage Capacity: Depth of Funoff
Fram la FsC in (IR
SrSme oot 0= 2 et (8 ol
OS5 small, increase for
FSC Motes optimal range 0.3 PSC < 0.6
Serformane | Remoyal EFficiency: Yolume Yolpe - 0
& Llrse Femoual Efficiency: P Fre - 20
Eﬁwﬁl Femowal Efficiency: M Mee - 23
e e rvwal Efficiency, T55 TS5 ; 4%
Femowal Efficiency: Zn ENpe - R
Femoual Efficiency: Bacteria FIEre - 32
£ craciag Sate] Load: Yolume Woliee Mgaliyr 3.29
Load: F Fuer [Ewfyr E2
Load: M Muer [Ewfyr 443
Load: TS5 TS5 e [botyr 1378
Load: Bacteria FIBiee  [Eillion MMy 20
Sedveticnrs | Fleduction: Yolume Voalg,, Pelgaliyr 0.00
Feduction: P Pr.a IEwfyr 1.2
Feduction: M Mg Ibfyr 10.1
Feduction: TSS TS5, Ibfyr Ea2
Feduction: Bacteria FIEE: 4 Fatyr X
e led Estimated Total Costs 3 22,000
Femowal Costs: Vaolume F/MAgal-yr MiA
Femowal Costs: P Fdb-yr #17,940
FRemowal Costs: M Fdlb-yr 32,170
Remowal Costs: TS5 Fdb-yr 20
Femowal Costs: Bacteria F5-ur 700
SR [ Eztimated DM Hours | hrdyr I B3
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Advances up-to-date SCM Selection and Guidance

Chapter 4 — Stormwater Control Measures Selection:

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.

O © @

Hydrologic Physical Chemical Biological
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Selection and Design: Linking SCMs to UOPs and Performance e
Curves

SCM Type Primary UOP Performance Curve
Category

Infiltration Swale =P Hydrologic: Infiltration <= |nfiltration Basin

Rain Garden (with underdrain) €= Physical: Filtration @) Bio-Filtration

Gravel Wet Vegetated <= Biological: Nitrification/ e===p Gravel Wetland
Treatment System Denitrification
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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.



SCM Guidance: Functional Components

Determine form and function of SCM

Can be broken down as follows:
Collection and Distribution
Pretreatment

Discharge

SNEP
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Riprap Apron Limit of Impoundment

Inlet Pipe Stone Paver Lining

Vegetated Cover
Check Dam

Sediment

Forebay Check Dam Downstream

Source: MassDOT Stormwater Design Guide, 2022



SCM Guidance: Putting It All Together

b= Functional —}— Treatment Component(s)

Components by Category
(Section 5.1) (Section 5.2)
» Collection & » 1A Disconnection
Distribution » Infiltration
» Pretreatment » Media Filters
» Traditional

TIRa%

Performance
Curves

Unit Operations & Processes
(Section 4.2)

Hydrologic
Physical
Biological
Chemical

_.

..
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Functional ——

Components
(Section 5.1)

» Discharge




Manual Highlights: Breaking through Prescriptive Guidance
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Breaking Through Prescriptive Guidance:
Sizing Requirements

Current Typical Requirement:

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

"Knee" on curve identifies

- point of diminishing returns.
(]

Proposed Retrofit Guidance:

Percent Removal

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

0%
0.0 1.0

Design Storage Volume
Runoff Depth from Impervious Area (in)



Conclusions

= The curves...

= Are based on the latest science

= Help us practice adaptive management

Retrofit Manual

= Ensure regional consistency in water

quality tracking and accounting "
=¥ SNEP &

vhb. Se iz oEmA

NETWORK

= Are already being used by

mUnICIpahtIES, regl.”atory agenC|eS, DEVELOPED BY TECHNICAL SUPPORT FROM

. . VHB Southeast New England Program
and transportation departments in kP e i
Reg | on 1 Hampshire Stormwater Center  gpa Region 1

FINANCIAL SUPPORT FROM
SNEP Network

= Allow for flexible and scalable sizing in
SCM selection and design October 2022

= Can be readily remodeled and adopted
in other EPA Regions
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Conclusions/Next Steps 1

 All the guidance and recommendations are
based on science and empirical research
 Retrofit is a unique and often uncharacterized

opportunity that requires flexibility
Access the manual here:

https://snepnetwork.org/

, stormwater-retrofit-
approaches to economically meet WQ
manual/

standards. \C
 State departments are updating stormwater

Stormwater is a quickly evolving field and this

manual forwards new research and new

/

manuals and we hope that the retrofit guidance
compliments updates and fills gaps in applied
approaches.



Acknowledgments

e EPA and SNEP Network
* Elizabeth Scott
« Kimberly Groff

« TAC

 Tom Ballestero — UNHSWC

* Henry Barbaro — MassDOT

* Eric Beck — RIDEM

* lan Dombrowski - EPA

« Kathleen Knight — CTDEEP

e Daniel Macadam — UNHSWC
« Tom Maguire — MADEP

* Padraic Monks — VT

Brian Moore - MassDOT
Nick Pisani — RIDEM

Cody Ray — EPA

Matthew Reardon — MADEP
Alisa Richardson — RIDOT
Michael Sadler — VT

Laura Schifman — MADEP
Newt Tedder — EPA



Resources

The Retrofit Manual:
https://snepnetwork.org/stormwater-retrofit-manual/

Calculator
https://scholars.unh.edu/stormwater/120

MS4
https://extension.unh.edu/stormwater-center/ms4-resources

Tracking and accounting
https://www.nhms4.des.nh.gov/nh-resources/pollutant-tracking-and-accounting-project-ptap




SNEP

—
e e

C sc )

STORMWATER CENTER

=Vhb.

s——
Southeast New England Program

>A] James.Houle@unh.edu




SNEP

-
- e
/-\__/\-7“
Southeast New England Program

STORMWATER CENTER



