Planning Lunches at Noon (PLAN)
Monthly Webinar Series

Welcome to the October 2025 PLAN Webinar!

“Outreach Session for Updated New Hampshire Stormwater Manual”

Check out OPD’s Planning and Zoning Training webpage for:

* Slides and recording of past PLAN Webinars and conferences
 Planning Board and Zoning Board 101 slides and recordings
* Planning Board and Zoning Board Handbooks
 Optional Tests and Certificates
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How To Participate

» For questions, type them into the chat box

» We will do our best to answer all questions by the end of the
webinar

Raise/lower Change Leave
Open chat hand screen view meeting

T

React View More Camera Mic

Reactions
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 Good housekeeping items

Presented by NHDES, UNHSC, and CEl.

Please hold questions unftil the Q&A portion.

« Chatis open to leave questions - please
keep microphone muted until the Q&A
portion.

This session will be recorded and posted on
the UNHSC website.

y Unknown Author is licensed under



https://www.pngall.com/mute-png/download/65198
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/

 Introduction

* Overview of Stormwater Manual Content Updates
« Alteration of Terrain Crosswalk

 Technical Examples

« MS4 Compliance & Municipal Resources

 Next Steps

« Questions & Answers (~30 minutes)
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Background

Why are we here?

« Public outreach session to discuss
2025 Manual updates

Why was the Manual updated?

« 2008 Manual is now over 15 years
old

 Updated State-of-the-Practice

#* NEW HAMPSHIRE

%  STORMWATER ‘
MANUAL
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February 2025




Background
What was the Manual update

process? v :
i NEW HAMPSHIRE
. e it w#  STORMWATER ‘
* Needs Assessment — collaboration paadem s o8 B
with project feam and S SRS BT W e
stakeholders

« Expert panel reviewers

How will the Manual be managed
and updated moving forward?

« Updated periodically as the State-
of-the-Practice advances

13




Funding Sources

« Clean Water Act grant through EPA
« Clean Water State Revolving Fund through NHDES

\1ED ST4
o ’e@. .
m T
m— LIJ
) o
3 : -
X M $
&4, «\0 -1
21 o€ Clean Water
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Ovutreach Funding Source

 New England Environmental Finance Center

neefc

Environmental Finance Center
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Technical guidance compiling state-of-the-science
recommendations

References to pertinent State and Federal permitting
programs with updated rules and regulations

Similar to the 2008 Manual, the 2025 Manual is a
guidance document, not a regulatory document.

Individuals are encouraged to reach out to the
program staff for additional information.
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 Transferred from NHDES to UNHSC

https.//extension.unh.edu/stormwater-center/nh-stormwater-manual

University of .
@ New Hampshire | Extension
®

UNH Stormwater Center NH Stormwater Manual 2025 MS4 Resources Presentations Projects Pubs, Specs & Info About Search All UNHSC Resources

Home > UNH Stormwater Center > NH Stormwater Manua

NH Stormwater Manual

The 2025 New Hampshire Stormwater Manual is now available!

Details for attending a virtual information session on the updated manual can be found here: Meeting details

A recording of the information session will be produced and available here.
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Overview of Content Updates

(not an exhaustive list)
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Overview of General Content Updates

 New Concepts

« General Content (e.qg., regulatory updates)
« New Topics (e.g., emerging contaminants)
» Design Criteria and Methods (e.g., WPS)

« SCM Selection

« SCM and E&SC Fact Sheefts

« Overall Formatting and Organization
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New Concepts

State-of-the-Practice

Guidance intended to represent to latest
science-based research

In some cases, “a step ahead” or different
from regulatory requirements and related
design criteria

Indicated in Manual by “NH plus” icon

Applicants and designers must refer to applicable
permit requirements to ensure compliance.
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New Concepts
Watershed Protection Standard (WPS)

Developed based on research by EPA in the
Taunton, MA watershed

To provide communities with a resilient site
development alternative for stormwater
management

Goal: Drive watershed back to pre-development
conditions by using LID and Green Infrastructure
SCMs
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New Concepts

“BMPs"” > “SCMs”

» Updated terminology to be
consistent with EPA

« New name, same godl

« Other recommended practices
(e.g., construction management)
are still BMPs

hello

my name is

Stormwater Control
Measures (SCMs)

formerly Best Management Practices (BMPs)
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Regulatory References

« Updated regulation and permitting references

« 2024 NHDES AoT
« 2022 EPA CGP

e 2017 EPA NH MS4 Permit,
modified 2020

« Draft 2024 EPA MA MS4 Permit

Eules as amended effectrve 9-24-2024 (adopted rules noted)

CHAPTER Env-Wyq 1300 ALTEFATION OF TERRAIN
Statotory Aunthority: RSA 485-A:6, VIII; RSA 485-A:17

2022 Construction General Permit [{CGP)

MNational Pollvtant Discharge Elimination System (MPDES)
Construction General Permit { CGP) for Stormwater Discharges from
Construction Activities

NH M54 General Permit

United States Environmental Protection Agency (EPA)
National Pollutant Discharge Elimination System (NPDES)

GENERAL PERMITS FOR STOREMWATER DISCHARGES FROM
SMALL MUNICIPAL SEPARATE STORM SEWER SYSTEMS
IN NEW HAMPSHIRE
(as modified)

AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

Page 1 of 52

Massachusetts Draft M54 General Permit

United States Environmental Protection Agency (EPA)
Mational Pollutant Discharge Elimination System (NPDES)

GEMNERAL PERMITS FOR STORMWATER DNSCHARGES FROM
SMALL MUNICIPAL SEPARATE STORM SEWER SYSTEMS
IN MASSACHUSETTS
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New Topics

Harmful Algal Blooms
Emerging contaminants (e.g., PFAS)

waHIHECE
wh LN
. . oo {:::". = fﬁ&
Climate adaptation and resiliency < Nk F
Additional municipal stormwater management GHEENL‘
programs SnowPro

« Asset management

Stormwater

*  NHDES Green SnowPro certification program RELIpEernul

 |DDE program

- Public education and outreach program e

Stormwater grants and funding opportunities

Refrofits ———



https://url.avanan.click/v2/___https:/snepnetwork.org/stormwater-retrofit-manual/___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpkMmU5MjhhNmZkY2ZiZDQyZWNhMWVhZmI4MDE0ZGU0Yzo2OjVhMzk6NWNmYmRhNTU4YmFlZDdhNzdjYzNlZWZjMTgyYmM2ZTU1Zjg2ZTZhOWUyYTY3YmMxZjdiMGZiNzQ2ZDE2N2ZhYTpwOkY

Design Criteria and Methods
Watershed Protection Standard (WPS)

- Step 1 -Site Design: Emphasize pre-dev. UNHSC has developed a WPS
hydrology (e.g., preserve watershed Calculator to standardize SCM sizing for
function, LID) retention:

« Step 2 - Retention: Design SCMs so DSV is
expected to yield no net increase in
nutrient discharge.

« Step 3 - Treatment: If retention goal can’t
be met, design for 90% TSS, 60% TP, and
50% TN removal.

« Other Requirements — Make sure other
applicable requirements are met (e.g.,
peak rate).



https://scholars.unh.edu/stormwater/130/

Design Criteria & Methods

Pollutant Removal via EPA Performance Curves
Infiltration Basin (0.52 in/hr)

100% 1
To meet pollutant removal ]
targets: 90%
5 80% -
«  90% TSS ~ 0.32 inches 0
. c 70% -
« 60% TP ~0.25inches S ;
H 60% -
. - ]

Fé 0% E :
40% A
o ]

Resources for Pollutant Tracking and Accounting: 9 E I : w55
UNHSC webpage: https://extension.unh.edu/stormwater- 30%': : | -k=- TP
center ] | ! -

EPA Performance Curves: 20%’; I : =1}
https://extension.unh.edu/stormwater-center/ms4- o : : 1 == TZn
resources 10;{]-: I | - \/olume
NHDES MS4 Resources webpage: D‘}": \ 4 v¢

https://www.nhms4.des.nh.qov/ LU LR LU L L L L L
NHDES Pollutant Tracking and Accounting Project (PTAP) 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
resources: https://www.nhms4.des.nh.qgov/nh- Physical Storage Capacity:
resources/pollutant-tracking-and-accounting-project-ptap DEpth of Runoff from Imperviuus Area (inches) 27
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Design Criteria & Methods

Precipitation Data
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Performance Expectations (Tiers)

Tier 1 SCMs can typically be designed to meet the Watershed Protection Standard (WPS)
for retention while providing the highest level of pollutant reduction and meeting site design
criteria for groundwater recharge and peak runoff control.

Tier 2 SCMs can typically provide a moderate level of pollutant reduction but may not meet
all site design criteria.

Tier 3 SCMs typically provide the lowest level of pollutant reduction and may not meet all site
design criteria.

N/A Non-Applicable SCMs may be an integral part of a conveyance system or treatment train
but cannot meet site design criteria on their own.
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SCM Selection

Performance Expectations (Tiers)

Applicable
SCM Chapter Env-Wq EPA
Tier 1500 Reference | Performance
Curve

Nonstructural Source Controls

N/A -- -

Catch Basin Cleaning

Structural Treatment ]

1508.07 Infiltration Infiltration
Practices Basin
008.05 Grave
Wetlands
1508.08 Filtering

Practices

Bioretention System
Infiltrating

Gravel Wetland Gravel Wetland

Sand Filter Sand Filter

Unit

Operation

and Pollutant
Ml --- 3 Removal
(UOP) (1507.03)

Can SCM Meet NHDES AoT (Env-Wq 1500)
Design Criteria if Properly Designed?°
Groundwater | Channel Peak
Recharge |Protection| Control
(1507.04) | (1507.05) | (1507.06)

Source
Control

Infiltration
Biological

Filtering

Yes No Yes Yes

Yes No No Varies
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Pollutant Removal Capabilities

Applicable EPA Pollutant of Concern

BULUU I TN | TP | TSS | Metals | Bacteria
Curve

Nonstructural Source Controls

Catch Basin Cleaning -- No No No No No
Structural Treatment

Bioretention System (Infiltrating) Infiltration Basin Yes Yes | Yes Yes Yes
Bioretention System (Filtering) Biofiltration No Yes | Yes Yes Yes
Extended Dry Detention Pond Dry Pond No No No Yes Yes
Flow-Through Treatment Swale Grass Swale No No Yes No No
Sand Filter Sand Filter No Yes Yes Yes Yes
Wet Pond Wet Pond No Yes Yes Yes No

Yes = Likely to provide significant reduction of target pollutant.

No = Unlikely to provide significant reduction of target pollutant.
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SCM Updates

Catch Basin Cleaning

Leaf Litter Pickup

Added infiltrating version of: Tree Box Filter, Permeable
Pavement, Bioretention System

Added Bioretention with ISR to Bioretention Systems

Stormwater Ponds (5 types)—> Wet Pond and Extended
Dry Detention Pond

Stormwater Wetlands (4 types)—> Stormwater Wetland
and Gravel Wetland

Vegetated Buffers = |IA Disconnection

Ponding depth

Filter fabric Perforated

(optional) underdrain
(elevated
Peastone when

to trap fines possible)

Outlet overflow structure

Bioretention Outlet pipe
soil mixture

Triaxial geogrid to prevent differential settling
while not prohibiting infiltration (optional)

Crushed Uncompacted
stone layer subgrade

Bioretention System
(Source: SNEP 2022 New England Retrofit Manual)
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Added consideration to wildlife protection laws for SCM maintenance

Added tables noting the ability of the SCM to meet AoT requirements

Maintenance Requirements
« Maintenance activities need to comply with laws that protect wildlife, including but not limited to RSA 209:8, RSA

209:9, RSA 209:10, and RSA 212-A:7.

Ability to Meet AoT Requirements

Can SCM Meet AoT Requirements if Properly Designed?!?

AoT Requirement? S initrating) | (Fitering)
Pollutant Removal (AoT 1507.03) Yes Yes
Groundwater Recharge (AoT 1507.04) Yes No
Channel Protection (AoT 1507.05) Yes Yes
Peak Runoff Control (AoT 1507.06) Yes Yes

' See Chapter 4 (Design Criteria) for more information.
2 Refer to Env-Wgq 1508.07 Infiltration Practices/ Env-W¢q 1508.08 Filtering Practices for all SCM AoT requirements.

3 In accordance with Env-Wgq 1507.07 Long-Term Maintenance, all SCMs should have a mechanism to provide on-going
inspections and maintenance so long as the practices are expected to be used.

= s =
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Erosion & Sediment Control Measure Updates

Tree Preservation and Protection Added wildlife friendly considerations for blankets and matting

Turbidity Curtain Erosion Control Mix Berms = Erosion Control Mix Berm, Filter Sock

£ A e WS

(Source: NHDES Environmental Fact Sheet SP-1- Erosion Control for Construction within the
Protected Shoreland)
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« Combined 3 existing volumes (2008) into 1 document (2025)
« Chapters 1-6

« Appendix A. Stormwater Control Measure Fact Sheets

« Appendix B. Erosion and Sediment Control Fact Sheets

NEw HAMPSHIRE NEew HAMPSHIRE New HAMPSHIRE
STORMWATER MANUAL STORMWATER MANUAL
b i . i

k> i pre NEW HAMPSHIRE
O QIR STORMMATER
- - MANUAL

T e

VOLUME 3
VOLUME 1 Erosion AND SEDIMENT CONTROLS

STORMWATER AND ANTIDEGRADATION Post-CONSTRUCTION BEST MANAGEMENT PRACTICES DurmnG CONSTRUCTION
SELECTION & DEsIGN
Drcemper 2008 DECEMBER 2008 SC

DEeceMBER 2008

Y.
5
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NEW HAMPSHIRE
STORMWATER
MANUAL

« New cover page

Dependlng on the selected Stormwater Control Measure (SCM), the 1-inch WQV is

with the 2017 New Hampshire Small M54 Permit which
requlres Ihal stormwater treatment practices be implemented that can treat and
remove 80 percent of Total Suspended Solids (TSS), 60 percent of Total

. | I . C O | O r Phosphorus (TP), and 50 percent of Total Nitrogen (TN) from the total average
annual post-construction load generated from impervious surface area on the site.

As part of the seq) ial WPS design app h introduced in Chapter 4.1, it is recommended, that all
projects target pollutant removals of 80 percent TSS, 80 percent TP, and 50 percent TM, particularly
when on-site retention goals cannot be met. Applicable SCMs in this Manual have been organized into
“tiers” to help designers select SCMs that can most easily meet this geal. For example, a property

L] L] L] L]
. ; e G r‘ I . G b | e | . e O d I I . S I e | I v e | I I . kS designed infiltration basin can be designed with a significantly smaller WQV than 1-inch to provide 80
[ ] [ ] , percent TS5, 60 percent TP, and 50 percent TH removal. See Chapter 5 and Appendix A for more

information on SCM Tiers.

4.2.2 Calculation Methods

Water guality volume and pollutant removals can be calculated using two methods:

Callout boxes tor key concepts

* Method 2: Calculate percent pollutant removals using the EPA Performance Gurves.®

Determination of the method to use is situational based on best pro i | j it and applicability
of the project to certain regulatory requirements.

Standardized example calculation

WaQ\ should be calculated using the

WaV = (P){Rv)(A)

boxes

Rv = the unitless runoff coefficient, Rv = 0.05 + 0.9(1)
| = the percent effective impervious cover draining to the structure, in decimal form
A = total site area draining to the structure

Note: Infiltrating SCMs should be designed to drain the WQV within 24 to 48 hours, but must be
designed to drain the WQV within at least 72 hours. See Chapter 4.4 for calculation guidance.

¥ Refer to the UNHSC webpage (0itns o ) for the most current
EPA Performance Curves in graphical and tabular Fnrmat_

40
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Manual Preview - Key Formatiting Changes

 Updated Fact Sheet for

matting

Structural Treatment

Infiltration Basin

m Infiliration Basin and Subsurface Infiltration Chamber

Infiltration basins are impoundments designed to temporarily store stormwater runoff, allowing all or a portion of the water
to infiltrate into the ground. An infiltration basin is designed to completely drain between storm events.

An infiltration basin is specifically designed to retain and infiltrate the entire Water Quality Volume. Some infiltration basins
may infiltrate additional volumes during larger storm events, but many will be designed to release stormwater exceeding
the water quality volume from the larger storms. In a properly sited and designed infiltration basin, water guality treatment
is provided by stormwater rumoff pollutants binding to soil partickes beneath the basin as water percolates into the
subsurface. Biological and chemical processes occurming in the soil also contribute to the breakdown of pollutants.
Infiltrated water is used by plants to support growth, or it is recharged to the underlying groundwater.

A

As with all impoundment SCMs, surface infiltration basins should be designed with an outlet structure to pass peak flows
during a range of storm events, as well as with am emergency spilway to pass peak fiows arcund the embankment during
extreme storm events that exceed the i infiltration capacity and outlet capacity of the facility.

A subsurface infiltration chamber (i.e., basin) is specifically designed to retain and infiltrate the entire Water Quality
‘olume. Subsurface infiltration basins may comprise a subsurface reservoir and can include a distribution systemn with
associated crushed stone storage bed, or specially designed chambers (with or without perforations) bedded in or above
crushed stone.

Which Design Elements are “State-of-the-Practice™?

The following design elements included in this fact sheet present the state-of-the-practice for
management in Mew Hampshire and may exceed or differ from regulatory requirements:
* May be used towards meeting the Watershed Protection Standard {see Chapter 4.1).

+ Use EPA Performance Curves to calculate pollutant removals (see Chapter 4.2 for calculation
guidance and Table 5-1 for a crosswalk to identify the most applicable curve).

A

#  Inspection of SCMs is recommended at least once annually and after any storm event with greater
than or equal to 1-inch of rain over 24 hours to inform the need for maintenance, unless specified
differently in the Maintenance Requirements below.

Design Considerations
#* Maintenance access must be provided.
»  Pre-freatment is essential to the long-term function of infitration systems.
#»  Avoid placing infiltration practices in locations that cause water intrusion problems for down-gradient structures.

s Additional requirements applicable to systems that infiltrate stormwater and that would contribute to g

Introduction to
SCM

“State-of-the-
Practice” Design
—— Elements

recharge are listed in Env-Wg 1508.07.

# Proprietary subsurface infiliration chambers may be classified as Class VW wells through the Safe Drinking Water
Act Underground Injection Control (UIC) program and be subject to additional requirements (State: Env-Wq 404:
Federal 40 CFR 144-148).

#  Filter fabric should be installed per manufacturer specifications.

»  Preservation of infiltration function of undertying soils requires careful consideration during construction. To
prevent degradation of infiltration function:

STORMWATER A42
MANUAL

Design
Considerations

o Awoid discharging sediment-laden waters from construction activities (stormwater runoff, water from
excavations) to permanent infiltration SCMs.

o Awoid driving on exposed soil surface with construction equipment. If feasible, perform excavations with
equipment positioned outside the limits of the infiltration components of the system.

o Awoid placing infiltration systems into service until the contributing areas have been fully stabilized.

Additienal Considerations for Surface Infiltration Basins

s After the basin is excavated to the final design elevation, the basin fleor should be assessed to match design
expectations. If impacted. the subgrade can be scarified or deeply tilled with a rotary tiller or disc harrow to
resiore infiltration rates, followed by a pass with a leveling drag.

Design Guidance

Design Parameters
Farameter krilzeria
Surface and Subsurface Infiltration Basins

Pre-treatment Required unless receiving only roof runoff (see Structural Pre-treatment).
Greater than or equal to the larger of WOV or GRV, depending on purpose of SCM
[SCM Vaolume excluding sediment forebay capacity, if present, and excluding infiltration occurring

during the design event.
0 percent (flat).

|Slope of Basin Floor®

Design ion Rate See Chapter 4.4 for a discussion on selecting a design infiliration rate.
Drain Time Less than 72 hours for complete drainage of the water quality volume.
Greater than or equal to 3 feet from bottom of SCM, except:
Depth to Bedrock and to » Greater than or equal to 4 feet if within groundwater or water supply intake
|Seasonal High-Water Table protection arsa.
Elevation

Greater than or equal to 1 foot if stormwater runoff has been treated prior to
entaring the SCM.

Surface Infiltration Basins

Layout The pond perimeter should be curvilinear.
Maximum Side Slopes 3h:1v.
Mimimum Side Slopes 20h: 1w,

B-inch layer of coarse sand or 38-inch pea gravel,
Grass furf that can be inundated for at least 72 hours. or

Coarse organic material such as erosion control mix or composted mulch, that is
tilled into the scil, scaked, and allowed to dry.

Design Discharge Capacity | 50-year, 24-hour storm with adequate freeboard to avoid overtopping.
Subsurface Infiliration Basins

Clean, washed, uniform (well-scrted) aggregate.
Diamater 1.5 to 3 inches.

Porasity equal to 40 percent.

10-year, 24-hour storm.

Infiltration Basin Floor
Preparation

Infiltration Media Material

Cesign Overflow Discharpe

[Capaci
Ebservatim Well

" Instances where the surface shope is not flat (0 percent), the subgrade can be stair stepped so that it is flat, or berms
can be incorporated every 25 feet to 100 feet to intemupt flow along the confining layer.

Well or utility access hole structure required.

NEW HAMPSHIRE

STORMWATER A-23
MARUAL

Design
Guidance/
Design
Parameters

table
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Manual Preview - Key Formatting Changes
« Updated Fact Sheet formatting

Maintenance Requirements

# Maintanance activities need to comply with laws that protect wildlfe, including but not limited to RS54 200:8, R5A
209:8, RSA 208:10, and RSA 212-A7.

+ Removal of debris from inlet and outiet structures.

* Removal of accumulated sediment.

# Inspection and repair of outlet structures and accessories.

»  Inspection of infilbration components at least twice annually, and following any rainfall event exceading 2.5 inches
in a 24-hour pericd, with maintenance or rehabilitation conducted as warranied by such inspection.

# Inspecticn of pre-freatment measures at least twice annually, and removal of accumulated sediment as warranted
by inspection. but no less tham once annually.

*  [If an infiltration system does not drain within 72 hours following a rainfall event, then a qualified professional

should assess the condition of the facility to determine measures required to restore infiltration function, including
but not limited to removal of accumulated sediments or reconstruction of the infiltration basin.

+ Vegetation should be inspected at least annually. and maintained in healthy condition, including pruning. removal,
and replacement of dead or diseased vegetation, and removal of invasive species.

A

Additional Requirements for Surface Infiltration Basins:

# Pericdic mowing of embankments.

# Removal of woody vegetation from embankments.

Ability to Meet AoT Requirements

Can SCM Meet AoT Requirements if Properly Designed?'?

AoT Requirement® ion Basin Infiltration Basin
Pollutant Removal (AcT 1507.03) Yes Yes
Groundwater (AcT 1507.04) Yes Yes
Channel Protection (AoT 1507.05) Yes es
Peak Runoff Control (AoT 1507.06) Yes Yes

' Bee Chapter 4 (Design Criteria) for mare informafion.
# Refer fo Env-Wq 1508.07 Infitration Practices for all SGM Ao T requirements.

# In accordance with Env-Wg 1507.07 Long-Tem Mainfenance, ail SCMs should have 2 mechanism fo provide on-going
inspections and maintenance 5o long a5 the practices are expectfed to be used.

NEW HAMPSHIRE
STORMWATER A-ad
MARUAL

Maintenance
Requirements

Ability to Meet
+——— AoT
Requirements

Example Design Schematics

Flow from
sedment forebay
or other inlet

Infiltration Basin
Profile
Uncompacted subgrade Owverflow structure
; : Outlet

Topsoil Optional additional . pipe
p subsurface storage H f

Surface
treatment

vories "
Compacted
cammon fill "

Washed
crushed stone

graphic notto scale
Reproduced from SNEP [2022) with permission

Subsurface Infiltration Chamber

Profile
. Chamber row wrapped in filter fabric, if
Infiltration water quality row Is required to provide

Filter fabric chamber pretreatment

Compacted subgrade

Graphic not toscale

Reproduced from SNEF [2022) with permission

Example

NEW HAMPSHIRE
STORMWATER
MANUAL

A-45

Design
Schematics
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Alteration of Terrain Crosswalk

(How does the Manual connect to AoT?)
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Topic
Overview of Chapter 1500 AoT Permitting Program

WQV/ WQF Calculations
(including new WQV/ WQF Redevelopment requirements)

Groundwater Recharge Calculations

Design Infiltration Rate

Effective Impervious Cover (EIC) and Undisturbed Cover (UDC)
Channel Protection Calculations

Peak Runoff Control Calculations

AoT Documentation Requirements

Inspection and Maintenance Manual

AoT
Env-Wq 1500

Env-Wq 1507.03

Env-Wq 1507.04
Env-Wq 1504.14
Env-Wq 1504.07
Env-Wq 1507.05
Env-Wq 1507.06
Env-Wq 1504

Env-Wq 1507.07

Note: All AoT requirements are not included in the Manual. Designers
must directly reference regulations for all applicable requirements.

Manual

Chapter 3.2.3
Chapter 4.2-4.3

Chapter 4.4
Chapter 4.5
Chapter 4.6
Chapter 4.7
Chapter 4.8
Chapter 5.1.2

Chapter 5.5.2
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SCM
Tier

Chapter Env-Wq 1500

Reference

Can SCM Meet NHDES AoT (Env-Wq 1500) Design

Pollutant
Removal

Criteria if Proper
Groundwater

Recharge

y Designed?
Channel
Protection

Peak Control

(1507.06)

Nonstructural Source Controls
Catch Basin Cleaning -- No No No No
Structural Treatment
Bioretention System
(Infiltrating)

Gravel Wetland

Sand Filter

1508.07 Infiltration Practices Yes Yes Yes Yes

1508.05 Gravel Wetlands Yes No Yes Yes
1508.08 Filtering Practices Yes No No Varies

Ability to Meet AoT Requirements

Can SCM Meet AoT Requirements if Properly Designed?"?

AoT Requirement?

Permeable Pavement
(Infiltrating)

Permeable Pavement
(Filtering)

Pollutant Removal (AoT 1507.03) Yes Yes
Groundwater Recharge (AoT 1507.04) Yes No
Channel Protection (AoT 1507.05) Yes Yes
Peak Runoff Control (AoT 1507.06) Yes Yes

' See Chapter 4 (Design Criteria) for more information.

? Refer to Env-Wq 1508.07 Infiltration Practices/ Env-Wq 1508.08 Filtering Practices for all SCM AoT requirements.

3 In accordance with Env-Wq 1507.07 Long-Term Maintenance, all SCMs should have a mechanism to provide on-going
inspections and maintenance so long as the practices are expected to be used.
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Topic

SCM Design Elements

Pollutant Removal

Groundwater
Recharge

Peak Runoff Control

AoT Requirements

Traditional SCM-specific design elements

1-inch WQV
TP: Infiltration or amended filter media
TN: Gravel wetland or Bioretention with ISR only

Calculation of Groundwater Recharge Volume
(GRV)

Post-development peak discharge < pre-
development for 10- and 50-year, 24 hr storms.

Manual State-of-the-Practice
Guidance

State-of-the-Practice design
elements

Sequential WPS design approach

Sequential WPS design approach

Consider designing to higher depths
(e.g., 100-yr storm) for sites that
discharge to receiving areas sensitive
to changes in upstream development
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 Differencesin SCMs and associated

design elements P
: : : o Goal: -
« "Plus” icon to identify criteria that exceeds

|
£ é
or differs from state permitting requirements g ]

e -r}

« Keyreferences: €0
To present State-of-the-

* SNEP 2022 New England Stormwater Practice criteria, representing
Retfrofit Manual the latest science-based
.« UNHSC Publications and Specifications research and where fhe field is

heading, for improved ability
to manage stormwater
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SCM Design Elements Example
Gravel Wetlands

AoT Requirements Manual State-of-the-Practice Recommendations
e shal b desiend i acorgamce i TONHSC Subomiace Groel Wetinod Den smeciienne. | = Updated design recommendations for elevated
January 2022, available as noted m Appendix B, with the stipulation that the system shall have: 8_inch U nderd rC”nS
(a) A sediment forebay as specified in Env-Wq 1508.12: and
(k) Two treatment bays, each of which 15 designed to filter at least 43% of the WQWV. * USG EPA PerfOI’mGﬂce CUFVGS TO CO'CU'OTG
Source. #12347, eff 8-15-17 (formerly in Env-Wq 1508.04(f) pollu’rgn’r removals

in #9817-A. eff 12-1-10 (See Revision Note #3 at chapter
heading for Env-Wq 1500); ss by #13758, eff 0-28-23 (see
Revision Note #4 at chapter heading for Env-Wy 1500)

12" Pipe inlet from —
/sedimentation forebay

7 : 6" Outlet pipe
8" Wetland soil with elevated

Native soils Not drawn to scale,
vertical exaggeration

Image Source: UNHSC Subsurface Gravel 24" of 3/4"

Wetland Design Specifications (January 2022) Crushed stone 6" Subdrain 44




SCM Design Elements Example
Bioretention System (Filtering)

AoT Requirements Manual State-of-the-Practice Recommendations
(m) If the practice includes a bioretention system. the following requirements also shall be met: « Bioretention Soil Mixture: 2021 UNHSC Bioretention Soil
(1) The ponding area, including the storage area above the filter and the filter media voids, shall SpeCiﬁcqﬁon

store 100%¢ or more of the WQW; . . . .
« Depth of Bioretention Soil Mixture: Greater than or equal

2} The contributing drainage area shall be less than 5 acres; . . .
O 2 2 to 12 inches based on planned vegetation survival

{3) The filter media shall be a nunimmnm 18 inches deep;
(4) The filter media shall consist of one of the mixtures specified in (1)(4). above: « Updated planting guidance

(%) Side slopes shall not exceed 3:1; - Elevated underdrains

(&) The surface shall be covered with a minimum of 3-inches of organic material; and
{7) The surface area shall be covered with grasses or have the following planting design plan:

Ponding depth Outlet overflow structure

a. Only native, non-invasive species shall be used;
b. Plant layout shall be random and natoral;

c. Woody vegetation shall not be nsed near inflow locations;

d. Vegetation directly over the filter media shall be limited to facultative wetland species as
specified in National List of Plant Species that Occur in Wetlands: Northeast (Fegion 1),
May 1988, published by 1J.5. Fish and Wildlife Services, available at
https://digitalmedia fivs zov/cdm/reficollection/document/id 1348, or other species that can

i | Bioretention
i | soil mixture

Triaxial geogrid to prevent differential settling

withstand periodic inundation, as determined by a certified wetland sciemtist; Filter.fabric Perférated Outle.t pipe
] (optional) i underdrain
e. Trees or large shrmbs shall be planted along the perimeter; and (elevated

Peastone

) i . when
f. The plan shall establish a perimeter tree canopy with an understory of shrmbs and to trap fines § possible) while not prohibiting infiltration (optional)
herbaceous plants; Image Source: SNEP 2022 ] 45
New England Stormwater Crushed Uncompacted

Retrofit Manual stone layer subgrade




Pollutant Removal in Impaired Watersheds

AoT Requirements

Manual State-of-the-Practice Recommendations

Phosphorus Impaired

« Infiltration practices (1508.07);

« Bioretention system with ISR (1508.06) or
filtering practices (1508.08) with amended
filter media;

 Have pollutant removal efficiencies = the
above; or

« Demonstrate by pollutant loading analysis
that there will be no increase in phosphorus
loading to the surface water

Nitrogen Impaired

« Gravel wetlands (1508.05)
« Bioretention systems with ISR (1508.06)

Sequential WPS design approach:

« Retention of 1-inch should exceed freatment
requirements

« Certain SCMs can be designed with a significantly
smaller WQV than 1-inch to provide 90% TSS, 60%
TP, and 50% TN based on EPA PRCs

Note on Amended Filter Media:
Key for effective implementation = proper installation

« Covalentiron additive

* Materials must be homogeneously mixed
» Difficult to source
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Groundwater Recharge

AoT Requirements Manual State-of-the-Practice Recommendations
Calculating GRV (1504.12) Sequential WPS design approach: Intended to replace
. GRV=(A)R,) the need for calculation of the GRV to meet
T . _ antidegradation goals better (i.e., if WPS is met, GRV will
« A =total area of effective on-site be met)

impervious surface after development

« R4 = groundwater recharge depth * l-nchretention volume

based on HSG

Can SCM Meet NHDES AoT
(Env-Wq 1500) Design Criteria
if Properly Designed?

Groundwater Recharge
(1507.04)
A 0.40 Structural Treatment
Bioretention System (Infiltrating) Yes
B 0.25 “Hybrid” Bioretention System
(i.e., Infiltrating Bioretention Yes
c 010 System with ISR)
D 0.00 Infiltration Basin 1 Yes
’ Infiltration Trench 1 Yes
Permeable Pavement 1 Yes
. (Infiltrating)
Groundwater Recharge Requirements (1507.04) e e———— . Vs
. e . Dry Well 2 Yes
* Ca pTUI’e and infiltrate GRV usSiNg Impervious Area Disconnection 2 Yes
. Leaching Catch Basi 2 Y
Groundwater Recharge Practices (1508.17) Root Dri Edas (-fitrating) 5 Voo
Tree Box Filter (Infiltrating) 2 Yes
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Technical Examples

(Calculate SCM Sizing based on Design Criteria)
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Example Project Site

Given: One acre of forested area is proposed to be developed as a new parking lot. Find the
required DSV of a proposed infiltration basin for WPS, GRV (multiple methods), and pollutant
removal, then calculate the required SCM footprint. Soils were determined to be HSG B with a
saturated hydraulic conductivity of 1.02 in/hr in accordance with Chapter 4.5 of the Manual.

INT OF
LYSIS

e

STORMW
FLOW /’
s
PROPOSED
PARKING LOT
et SITE
POINT OF
ANALYSIS
(sC™m
OUTLET)
SPACE AVAILABLE FOR
SCM CONSTRUCTION 49

Note: Images are not to scale, for visualization purposes only.




Determine the DSV required to meet the WPS (i.e., expected to yield no increase in nutrient

discharge) using the UNHSC WPS Calculator.

Notes Parameter Abbrev. Units S5CM 1
Input: |-/¢ D EXAMPLE
Site & Date 9/1/25
SCM Location BUSY TOWN
Description/Notes PARKING LOT TREATMEMNT
Watershe Impervious Drainage Area 14 ac 1.000
: TWEEE | stormwater Control Measure SCM - Surface Infiltration Practice
Measure Applicable Performance Curve (See Crosswalk) -
Infiltration Rate (0.05-8.27) IR in/hr
Pervious Hydrologic Soil Group H5G . -
Output WPS Design  |Design Storage Volume DSV cf 2,178
Requirement  |Physical Storage Capacity PSC in 0.60
Pervious Area (for IC Disconnection ) PA ac N/A
Ce  |Removal Efficiency: Volume Volge - B0%
S _'? Y0l Removal Efficiency: P Pur - 94%
SlEEnce Removal Efficiency: N MNae - 97%
Removal Efficiency: TSS TS5 - 97%
Remaoval Efficiency: Zn Znge - 96%
Remaoval Efficiency: Bacteria FIBag - 92%

UNHSC WPS Calculator:

Inputs
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https://scholars.unh.edu/stormwater/130/
https://scholars.unh.edu/stormwater/130/

Determine the DSV required to meet 90% 1SS/ 60% TP/ 50% TN pollutant removal using EPA
PRCs.

Infiltration Basin (1.02 in/hr)

, 100% -
¢ 90% 1TSS ~0.18 In 50% -
« 60% TP ~ 0.20 in 80%
o 70%-
« 50% TN <0.101n S 0% |
E 50% -
DSV = (Runoff depth)(Impervious Areq) B 40%
= (0.20 in/12in/ft)(1 ac * 43,560 sf/ac) ZZ;
= 726 cf 10%-

0% 4+ | —

00 02 04 06 038 1.0 1.2 14 16 18 2.0

WPS Physical Storage Capacity:
Depth of Runoff from Impervious Area (inches)

DSV = 2,178 cf
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Determine the DSV required to meet groundwater recharge requirements using the following
methods: WPS (Continuous Dynamic Sizing), AoT GRYV, Static Sizing, and Simple Dynamic Sizing.

WPS
DSV =2,178 cf

Aol GRV J Recharge depth for HSG B as specified in Env-Wq 1504.12
GRV = (A)(Ry) =1 acre * 0.25in = 0.25 ac-in = 908 cf

Static Sizing (MassDEP) 0 Assume a Target Depth Factor of 1 inch
Recharge Volume (Rv) = (Target Depth Factor)(Impervious Areaq)
= [(1 inch/12in/ft)][(1 acre) (43,560 st/ac)] = 3,630 cf

Simple Dynamic Sizing (MassDEP) ' 2 hours
DSV = (Bottom areq)(Depth) = {Rv / [Depth + (Ksat)(Allowable drawdown)]}(Depth)

= {3,630 cf / [3 ft + (1.02 in/hr/12 in/f1)(2 hr)]}(3 ft) = 3,435 cf
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Compare the DSV required to meet groundwater recharge requirements using the following
methods: WPS (Continuous Dynamic Sizing), AoT GRYV, Static Sizing, and Simple Dynamic Sizing.

Static Sizing (MassDEP) — 1 inch recharge
DSV = 3,630 cf

Simple Dynamic Sizing (MassDEP) — 1 inch
recharge

DSV = 3,435 cf

WPS (Confinuous Dynamic Sizing) — 1 inch

retention

DSV = 2,178 cf

AoT GRV - 0.25 inches of recharge
DSV = 908 cf

Note: The WPS DSV (i.e., 1 inch retention) is still
smaller than MassDEP’'s Static and Simple
Dynamic methods, which account for 1-inch
recharge because the WPS was developed
based on Continuous Simulation.
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Determine the dimensions of the proposed infiltration basin to meet the WPS DSV and confirm
that drain time is equal to or less than 72 hours.

PS Pollutant Removal GRV WPS DSV > GRV DSV > Pollutant Removal DSV
(i.,e., AoT GRV and pollutant removal goals will be

DSV = Water storage volume of storage structure before bypass

— | * + * DSV equation for infiltration basin (Surface Infiltration) from
L™ {Woottom + Wiopepmax)/2] * D Table 3-5 of 2017 NH MS4 Permit Attachment 3 of Appendix F

40 3 3:1 10 28 2,280

Proposed DSV of 2,280 cf > WPS DSV of 2,178 cf v/

Drain time = DSV/(Ksat) (Bottom area) = 2,280 cf / (1.02 in/hr)(1ft/12 in) (400 sf) = 67 hrs <72 hrs v
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Proposed Example Design

Maximum DSV dictated by WPS. Design must also Peak rate and channel protection
demonstrate compliance with pretreatment, channel requirements remain unchanged.

protection, and peak discharge rate requirements.

INT OF
LYSIS
STORMW /
FLOW f
—

PROPOSED

PARKING "OTK) SITE POINT OF

ANALYSIS
" (OVERFLOW
STRUCTURE)

Proposed Infiltration Basin
DSV = 2,280 cf -
L=40ft,W=28ft;D=3ft

Note: Images are not to scale, for visualization purposes only.




MS4 Compliance and Municipal Resources
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[Draft] Model Post Construction Stormwater
Management Standards for Site Plan
Review Regulations by UNHSC

Provides recommendations for stormwater
management standards for new
development and redevelopment-
generally consistent with DRAFT 2024 MA

MS4 permit

« Site Design (E&SC, LID, etc.)

«  Water Quality (WPS)

« Stormwater Management Plan Ciriteria

« Inspection and Maintenance Responsibilities

The most up-to-date
version will be available
here:
https://extension.unh.edu/
stormwater-center/nh-
stormwater-manual
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« NH Stormwater Regional Coalitions’ MS4 website

www.nhms4.des.nh.gov/

« UNHSC MS4 website

extension.unh.edu/stormwater-center/ms4-resources

« EPA Region 1 Stormwater Tools in New England welbsite

wWWWw.epa.gov/npdes-permits/stormwater-tools-new-england

58




Municipal Stormwater Management Programs

- Stormwater Asset Management See Chapter 2.2.2 of
SNPSRRE Cgy the Manual for more
. Stormwater Utilities S A %% information
" TN
g . r = =
- |IDDE Program GHEE"L_ -
 NHDES Green SnowPro snﬂwprﬂ

« Public Outreach

«  Municipal Ordinances
” u

« Easements and Deed Restrictions
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NHDES Funding Programs

«  Watershed Assistance Grants

«  Water Quality Planning Grants
 Clean Water State Revolving Fund (SRF)

 SRF planning funds for communities to update

regulations https://www.epa.qov/cwsrf/overv
iew-clean-water-state-revolving-
«  SRF funding for SCM construction projects fund-eligibilities

www.des.nh.qgov/business-and-
community/loans-and-qgrants

Coastal Resilience Grants

Additional resources listed in Table 2-2 of Manudl
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New Hampshire CWSRF Loan Program
Stormwater & Nonpoint Source Categories

, Asset Management Program

PIannlng Projects

.‘i;:" Infrastructure w/Planning Component Projects
g

- Infrastructure Projects




General Information

AAA Change Text Size @ Change Site Language Q Search The Site ) Accessibility

!E““m” e Annual solicitation

Rervices o Typically in March
*2025 solicitation closed

e NHDES Annual Water
Infrastructure Webinar Series
o Typically in April

Home » Business and Community » Loans and Grants » Clean Water State Revolving Fund () Pre_a p p I icatio n S
Clean Water State Revolving Fund Rasoiiices O Typica//y due on or around

Low-cost financial assistance for planning, design and construction projects to protect Rate Dashboard
public health and improve and protect water quality. J u n e 1 St
EPA CWSRF

The Clean Water State Revolving Fund (CWSRF) provides low-cost financial assistance for

e e s P s e o T * Eligible Applicants

o Only government entities can
receive principal/loan
forgiveness

wastewater treatment) and other water pollution control projects (nonpoint source, watershed EPACWSEEPulicy:and Guidance

protection or restoration, and estuary management).

EPA Green Project Reserve Guidance

Clean Water State Revolving Fund | NH Department of Environmental Services 62



https://www.des.nh.gov/business-and-community/loans-and-grants/clean-water-state-revolving-fund

Home and Recreation  Business and Community  Climate and Sustainability = Permits, Rules and lory  Resource Center

N ew H am pS h | re Watershed Assistance Grants
EPA Grants

Grants administered through NHDES assist in addressing nonpoint source pollution.

Watershed Assistance Section 319 Grants _
604 ( b ) & 3 1 9 Water Quality Planning 604(b) Grants

Watershed Assistance Section 319 Grants

Salicitation for projects to address nonpaint source (NPS) pollution through the implementation of Resources for Watershed Assistance
watershed-hased plans. Grants and Loans »

Each year NHDES solicits projects to address nonpeint source (NPS) pollution through the
implementation of watershed-based plans in priority watersheds. Projects must comprehensively
address NPS problems and must have a quantitative way to assess progress and determine
success. The watershed-based plan must have a clear water quality goal and include the nine,
minimum elements (a) through (i) required by the United States Environmental Protection Agency
(EPA). Funded projects must make reasonable progress toward achieving the water quality goal
established in the watershed-based plan.

Watershed Assistance Grants | NH Department of Environmental Services

Each year, the New Hampshire Department of Environmental Services (NHDES) receives
passthrough grants from the United States Environmental Protection Agency (EPA) to fund
projects to conduct water quality planning and implementation
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https://www.des.nh.gov/business-and-community/loans-and-grants/watershed-assistance#faq37046

When

* Requests for Letters of Intent (LOIs) are published in late June or early July each year with Letters
of Intent due mid-September. Projects are selected in October and Full Proposals are due in
December 2025. Funding is from FY25, so it should be stable for this year. The exact amount of
available funding is unknown at this moment. We should know within the next month or so.

Who Can Apply

* Governmental subdivisions and nonprofit organizations are eligible to receive Watershed
Assistance Grants. Examples include:

« Municipalities * State Agencies
* Regional Planning Commissions * Watershed Associations
* Nonprofit Organizations  Lake, Pond or River Associations
* County Conservation Districts * Public Water Suppliers
* Designated River Local Advisory
Committees

IMPORTANT NOTE: A LOI consultation is required. Please contact the applicable project manager. If you are
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unsure of who your project manager would be, contact Andrea Bejtlich at Andrea.l.Bejtlich@des.nh.gov.



mailto:Andrea.l.Bejtlich@des.nh.gov

Next Steps
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Effective date of Manual: February 2025

Additional upcoming outreach sessions
to be advertised on UNHSC website

FAQ document

The 2025 Manual will be reviewed and
updated periodically as the State-of-
the-Practice advances and regulations
are updated




Questions?

2025 Manual Access Link:
https://extension.unh.edu/stormwater-center/nh-stormwater-manuaql
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NEXT PLAN Webinar: October 16th

2025 New Hampshire Stormwater Manual
Informational Session



Q&A

THANK YOU

New Hampshire Department of
B I | 2 A BUSINESS AND
ECONOMIC AFFAIRS
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