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Definitions

This section defines commonly used terms in the Massachusetts Stormwater Handbook that are not
defined in the Wetlands Protection Act Regulations. For regulatory definitions, refer to 310 CMR 10.04,
Wetlands Protection. Definitions included in 310 CMR 10.04 are capitalized throughout the
Massachusetts Stormwater Handbook (e.g., Redevelopment, Stormwater Management System, etc.).

Competent Soils Professional. An individual with demonstrated expertise in soil science, limited to
the following: a Massachusetts Registered Professional Engineer in civil or environmental
engineering; or an Engineer in Training (EIT certificate) with a concentration in civil or
environmental engineering, or who has a Bachelor of Arts or Sciences degree or more advanced
degree in soil science, geology, or groundwater hydrology from an accredited college or
university, that for purposes of stormwater management, assesses the Seasonal High
Groundwater Elevation, soil texture, Saturated Hydraulic Conductivity Test, and hydrologic soil
group. A soil evaluator pursuant to 310 CMR 15.017 and 15.018 is not a Competent Soils
Professional.

First Flush. Stormwater runoff in the beginning of a storm. Pollutants in this initial runoff are
typically at concentrations that are higher than at the middle or end of a storm. The first flush in
Massachusetts is the first 1.2-inches of runoff.

Gray Stormwater Infrastructure. Stormwater Management Systems that are designed to move
stormwater away from structures and the built environment. They include but are not limited to
curbs, gutters, drains, piping, detention basins, subsurface infiltration structures and wet basins.

Green Stormwater Infrastructure. Stormwater Management Systems that mimic nature and treat
stormwater at its source by allowing stormwater to infiltrate, by reducing storm flows to sewer
systems or Resource Areas, and by harvesting stormwater for reuse. Green Stormwater
Infrastructure includes Stormwater Control Measures such as bioretention that use plant or soil
systems for treatment, porous pavement or other permeable surfaces or substrates, cisterns, and
landscaping.

Infeasible. For purposes of stormwater management, not technologically possible, or not
economically practicable and achievable in light of best industry practices.

New Roadway. For purposes of stormwater management, creation of a roadway or activities

undertaken to an existing roadway that increase the total impervious area by greater than or

equal to a single lane width. This includes activities such as widening an existing roadway for
vehicular travel and adding new on/off ramps.

Small Scale Controls. For purposes of stormwater management, Environmentally Sensitive Site
Design, Low Impact Development, Stormwater Control Measures, and Best Management
Practices, that treat or store 1-inch or less of runoff and, in aggregate, account for the total
pollutant removal required on-site. Small Scale Controls are designed to reduce, treat, and
infiltrate stormwater at its source and provide stormwater management options within rights-of-
ways or on sites that have limited space for traditional sized Stormwater Control Measures. They
include, but are not limited to, plant and soil-based systems such as filtering bioretention, rain
gardens, dry wells, and porous pavement that are designed as specified in Appendix A of the
Massachusetts Stormwater Handbook [2021 edition], to achieve pollutant removal credits using
the U.S. Environmental Protection Agency Pollutant Reduction Curves (EPA-PRC) prepared by
the University of New Hampshire Stormwater Center, dated May 2019, the Department’'s EPA-
PRC crosswalk published in the Massachusetts Stormwater Handbook [2021 edition], or Table
TSS /TP in Section 2 of the Massachusetts Stormwater Handbook [2021 edition].

Surface Waters means all waters other than ground water within the jurisdiction of the
Commonwealth including, without limitation, rivers, streams, lakes, ponds, springs,
impoundments, estuaries, wetlands, and coastal waters.

Total Impervious Area (TIA) means the total impervious area on a Project Site.
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Chapter 1: Introduction

1 Introduction

1.1 Background

Stormwater runoff results from rainfall and snow melt and represents the single largest source
responsible for water quality impairments in the Commonwealth’s rivers, lakes, ponds, and marine waters.
New and existing development typically increase Impervious Surfaces and, if not properly managed, may
alter natural drainage features, increase peak discharge rates and volumes, reduce recharge to wetlands
and streams, and increase the load of pollutants to wetlands and water bodies.

The Stormwater Management Standards were established to address water quality (pollutants), water
quantity (flooding, low base flow, recharge, and channel scour), and other related issues by requiring the
implementation of a wide variety of stormwater management strategies. These strategies include the use
of Environmentally Sensitive Site Design (ESSD) and Low Impact Development (LID) techniques to
minimize impervious surface and land disturbance, source control and pollution prevention, structural
Stormwater Control Measures (SCMs), construction period erosion and sedimentation control, and the
long-term operation and maintenance of Stormwater Management Systems.!

1.2 Handbook Purpose

The Massachusetts Department of Environmental Protection (MassDEP) is responsible for implementing

the Stormwater Management Standards under the Massachusetts Clean Waters Act, M.G.L. c. 21, 88 26-
53, and the Wetlands Protection Act, M.G.L. c. 131, § 40. The purpose of the Massachusetts Stormwater
Handbook is threefold:

1. Explain how to implement the Stormwater Management Standards under the Wetlands and
Water Quality Certification Regulations.

2. Provide technical specifications and guidance for designing Stormwater Control Measures that
comply with the Stormwater Management Standards.

3. Provide an explanation of the field analysis that must be conducted and the engineering
computations and plans that must be included in the Stormwater Report Checklist required to be
filed with the Wetlands Notice of Intent (NOI) and/or Water Quality Certification (WQC)
application.

Examples of plans to be included in the Stormwater Report Checklist required to be filed with the NOI
and/or WQC application are the Long Term Pollution Prevention Plan (LTPPP), Operation and
Maintenance Plan, and the Construction Period Erosion Control Sedimentation and Pollution Prevention
Plan (CPPP).

1.3 Handbook Organization

The Massachusetts Stormwater Handbook is organized into six Chapters and four Appendices as
summarized below.

! The term Stormwater Control Measure (SCM) largely replaces the term Best Management Practice (BMP) that was used in the
1996/1997 MassDEP Stormwater Policy, and 2008 Wetlands Protection Act regulations, and associated 1997 and 2008
Massachusetts Stormwater Handbooks. MassDEP has endeavored to make sure that this terminology has been appropriately
updated throughout the Massachusetts Stormwater handbook. If there is a discrepancy between terminology, the regulatory
definitions of BMPs and SCMs as defined in 310 CMR 10.04 or 314 CMR 9.02 must be applied. For example, construction period
erosion and sediment control practices should be identified as BMPs and not SCMs.
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1.3.1

1.3.2

Chapter 1: Introduction
Chapter Summary

Chapter 1 provides background on the Massachusetts Stormwater Handbook.
Chapter 2 explains the eleven Stormwater Policy Standards.
Chapter 3 describes the legal basis under which the Stormwater Standards are implemented.

Chapter 4 provides an overview of site planning and design practices with a focus on
Environmentally Sensitive Site Design (ESSD) and Low Impactive Development (LID) techniques,
Nonstructural SCMs and source controls, and Structural SCMs.

Chapter 5 provides details on miscellaneous stormwater topics, including: explanation of retrofit
projects; special considerations for Redevelopment projects; a description of the review process
that must be followed when proprietary SCMs are proposed as part of new development and
Redevelopment; mosquito control in stormwater management, a description of the specific
requirements for Photovoltaic System Solar Array Projects; and State Highway specific
considerations.

Chapter 6 describes the information and calculations that must be submitted in a Stormwater
Report to document compliance with the Stormwater Standards.

Appendix Summary

Appendix A provides design specifications for each SCM type described by Chapter 4. The
Appendix also includes a suite of ESSD Credits to encourage implementation of ESSD and LID
techniques while reducing or eliminating the Structural SCMs needed to meet the Stormwater
Standard.

Appendix B provides tabular and graphical versions of the EPA Performance Removal Curves
for use in calculating pollutant removal credits for structural SCMs.

Appendix C provides erosion and sediment control guidelines for use in implementation of
Stormwater Standard 8.

Appendix D provides a standard computational method to convert the required water quality
volume to a discharge rate for the sizing of flow based manufactured proprietary stormwater
treatment practices.

Appendix E provides a checklist that must be completed and submitted with any project that
includes Redevelopment.
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Chapter 2: The Massachusetts Stormwater Management Standards

2 The Massachusetts Stormwater Management Standards

2.1 Historical Overview

In 1996, the Massachusetts Department of Environmental Protection (the “Department” or “MassDEP”)
issued the Stormwater Policy. The Massachusetts Stormwater Handbook was published in 1997 as
guidance on the Stormwater Policy. The Stormwater Policy provided the framework for establishing
Stormwater Management Standards (the “Standards”) which are aimed at encouraging recharge and
preventing stormwater discharges from causing or contributing to the pollution of the surface waters and
ground waters of the Commonwealth.

MassDEP revised the Stormwater Management Standards and Massachusetts Stormwater Handbook in
2008 to promote increased stormwater recharge, the treatment of more runoff from polluting land uses,
Low Impact Development (LID) techniques, pollution prevention, the removal of lllicit Discharges to
Stormwater Management Systems, and improved operation and maintenance of Stormwater Control
Measures (SCMs). MassDEP applies the Stormwater Management Standards pursuant to its authority
under the Wetlands Protection Act, M.G.L. c. 131, § 40, and the Massachusetts Clean Waters Act, M.G.L.
c. 21, 88 26-53. The Stormwater Management Standards were incorporated in the Wetlands Protection
Act Regulations (WPA), 310 CMR 10.05(6)(k), and the Water Quality Certification Regulations (WQC),
314 CMR 9.06(6)(a), effective January 2, 2008.

In YEAR, MassDEP revised the Stormwater Management Standards, WPA Regulations 310 CMR
10.05(6)(k), the Massachusetts Stormwater Handbook, and the WQC Regulations, 314 CMR 9.06(6)(a),
to provide consistency with the stormwater management requirements of EPA and MassDEP’s joint 2016
Small Municipal Separate Storm and Sewer System (MS4) General Permit and its 2020 modification for
Massachusetts to the extent possible, and to update the design storms used to meet the Stormwater
Management Standards. Stormwater Management Systems designed to meet the Stormwater
Management Standards in accordance with the Massachusetts Stormwater Handbook are also
considered to meet the requirements of Section 2.3.6.a of the 2016 Massachusetts Small MS4 General
Permit. The updated WPA and WQC regulations and Massachusetts Stormwater Handbook further
enhance protection of Wetland Resource Areas in the Commonwealth. The update also continues to
protect the eight interests protected by the WPA, restores and maintains the chemical, physical, and
biological integrity of water resources as required by the WQC regulations, and strengthens compliance
with Total Maximum Daily Loads (TMDL). The eight interests protected by the WPA are:

e  Protection of public and private water supply;
e Protection of groundwater supply;

e Flood control;

e Storm damage prevention;

e Prevention of pollution;

e Protection of land containing shellfish;

e Protection of fisheries; and

e Protection of wildlife habitat.

2.2 Applicability

The Stormwater Management Standards and their applicability is defined in the Wetlands Protection Act
Regulations at 310 CMR 10.02(2)-(5), 310 CMR 10.05(6)(k)-(g), and 314 CMR 9.06(6)(a)-(g). For phased
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Chapter 2: The Massachusetts Stormwater Management Standards

projects the determination of whether the Stormwater Management Standards apply is made on the entire
project including all phases.

The Stormwater Management Standards shall not apply to the following:

1) A single-family house.

2) Housing development and Redevelopment projects comprised of detached single- family
dwellings on four or fewer lots, provided that there are no stormwater discharges that may
potentially affect a Critical Area.

3) Multi-family housing development and Redevelopment projects, with four or fewer units, including
condominiums, cooperatives, apartment buildings and townhouses, provided that there are no
stormwater discharges that may potentially affect a Critical Area.

4) Emergency repairs to roads or their drainage systems; provided that emergency certification is
obtained pursuant to 310 CMR 10.06.2

5) Gardens; provided that there are no new Impervious Surfaces. Gardens do not include
greenhouses.

Even when the Stormwater Management Standards do not apply, an Applicant still must implement
erosion and sedimentation controls during construction if the project is located in a Wetland Resource
Area or associated Buffer Zone as indicated by 310 CMR 10.05(6).2 For example, a person constructing
a single-family house that extends into the Buffer Zone must still control erosion and sedimentation within
Wetland Resource Areas and the Buffer Zone to meet requirements at 310 CMR 10.05(6)(b), even
though the Project is exempt from the Standards.*

2.3 Definition and Explanation of the Stormwater Management Standards
2.3.1 Standard 1: No Untreated Discharges or Erosion to Wetlands
Definition

No New Stormwater Conveyances (e.g. outfalls) may discharge untreated stormwater directly to
or cause erosion or scour to wetlands or Waters of the Commonwealth.

Explanation

Standard 1 allows the direct discharge of stormwater to waters and wetlands provided the discharge is
adequately treated. The term “treated” refers to the implementation of Stormwater Management Systems
that are specifically designed to achieve sediment and contaminant removal at rates that adequately
protect groundwater, surface waters, and wetlands in accordance with all applicable statutes, regulations,
permits, and approvals, and all other Stormwater Management Standards. The level of treatment required
by the other Stormwater Management Standards is based on whether the discharge impacts a Critical
Area, is from a land use with a higher potential pollutant load (LUHPPL), whether the discharge is to soils
with a rapid infiltration rate, and how much peak rate runoff attenuation and recharge are needed.

2 Emergency repairs, while initially exempt from the Stormwater Management Standards, may require subsequent filing of a Notice
of Intent in accordance with 310 CMR 10.06.

8 Also, the NPDES Construction General Permit administered by the U.S. EPA requires construction period controls for any land
disturbance of one acre or more.

4 Provided a Wetlands NOI is required, 310 CMR 10.05(6)(b) requires implementation of erosion and sedimentation controls during
construction. See 310 CMR 10.05(6)(k)8. and Erosion and Sedimentation Control appendix to the Massachusetts Stormwater
Handbook.
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The requirement that stormwater discharges must not cause erosion in wetlands or Waters of the
Commonwealth means that there must be no wearing away of the soil or land surface in excess of natural
conditions. Stormwater Control Measures (SCMs) and associated pipes and other conveyances that are
designed, installed, and maintained in accordance with the Massachusetts Stormwater Handbook will be
presumed to meet this Standard. The use of level spreaders, riprap, or other techniques at the point of
discharge minimizes erosion and scour. Pursuant to 310 CMR 10.05(6)(k), points of discharge and
stormwater management structures, including but not limited to riprap aprons, must not be located in
most types of Wetland Resource Areas. For projects subject to jurisdiction under the Wetlands Protection
Act, the Applicant shall demonstrate to the Issuing Authority that the discharge velocities will not cause
erosion or scouring at the point of discharge or downstream. Discharge velocities from SCMs should take
into account factors such as soils, slope and the type of receiving resource.

Stormwater discharges for purposes of the WPA and WQC regulations may be from point or non-point
sources. The Municipal Separate Storm Sewer System (MS4) permit regulates point source discharges
only.

What Constitutes an Existing Discharge?

The following are considered to be existing stormwater discharges provided that any relocated or
combined outlet points are not located in an Area Subject to Protection under M.G.L. c. 131, § 40, other
than bordering land subject to flooding, isolated land subject to flooding, land subject to coastal storm
flowage, or riverfront area, and provided the annualized pollutant load, annual volume of runoff; and the
peak runoff rate for the 2-, 10- and 100-year 24-hour storms is equivalent to or less than existing
conditions:

e Existing discharge points created prior to January 1, 2008, where no work is proposed, and
where no additional stormwater runoff is directed to it.

e Relocation of a stormwater discharge to provide a greater distance between the discharge and
Resource Area, provided the relocation is within the same wetland system as the original
discharge point:

0 Relocate an outfall from a bridge deck, bridge foundation, bridge headwall, or other
ancillary bridge component to an adjacent land area so that the outfall is farther away
from a Wetland Resource Area.

0 Relocate a stormwater discharge along the linear roadway path such that it discharges
farther upland of a Wetland Resource Area.

Relocate a stormwater outfall to provide a greater time of concentration.

And provided that, in relocating a stormwater discharge to provide greater separation
from a Resource Area, it is not relocated to be closer to a different Resource Area, have
a lower time of concentration, or result in erosion or scour to Wetland Resource Areas.

¢ Relocation of a stormwater discharge to provide additional treatment and/or improve existing
conditions:

0 Relocate a stormwater discharge to install a stormwater control measure.
0 Relocate a stormwater discharge to provide enhanced scour protection.

0 Relocate a stormwater discharge to provide bank stabilization.
o]

Provided, in relocating a stormwater discharge to provide greater separation from a
Resource Area, it is not relocated to be closer to a different Resource Area, have a lower
time of concentration, or result in erosion or scour to Wetland Resource Areas.

e Combining two or more existing stormwater discharges into a single stormwater discharge:
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o Eliminate a stormwater discharge that was not environmentally protective (e.g., causing
scour, direct discharge).

0 Redirect runoff to a stormwater discharge structure that is more environmentally
protective. (See examples above: greater separation from Resource Area, greater time
of concentration, stormwater discharge to stormwater control measure, enhanced scour
protection, and bank stabilization).

o Design any combined discharges to have a higher time of concentration than that of the
original separate discharges and shall not result in erosion or scour to Wetland Resource
Areas.

e Each of these examples must comply with Standard 7 Redevelopment.

What Constitutes a New Discharge?

A discharge is new when it meets any of the criteria below.>

e A new point source, created after January 1, 2008, discharges to a Wetland Resource Area, such
as any discernible, confined, and discrete conveyance, including but not limited to any pipe, ditch,
channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal
feeding operation, or vessel or other floating craft from which pollutants are or may be
discharged;

e A new point source is created and does not meet the criteria to be considered an existing
discharge.

e The discharge point is considered new pursuant to the 2016 Massachusetts Small MS4 permit,
Parts 5.1.4, Part 6.4, or Appendix A definition of “New Discharger” and definition of “New Source.”

5 New Stormwater Discharge means new or increased runoff directed to a resource area from new Impervious Surface or through a
New Stormwater Conveyance. Increased runoff means additional stormwater volume or higher discharge rate than currently exists.
Stormwater discharges can be from public or privately owned Impervious Surfaces or conveyances.
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2.3.2 Standard 2: Peak Rate Attenuation
Definition

Stormwater Management Systems shall be designed so that post-development peak discharge rates
do not exceed pre-development peak discharge rates. This standard is to be met on the Project Site
at each point of discharge. This standard may be waived for stormwater discharges to coastal
Resource Areas as defined in 310 CMR 10.21 to 10.36, unless the discharge is to a coastal Resource
Area located up-gradient of an existing or proposed stream crossing, culvert or bridge. The post-
development peak discharge rate must be designed to be equal to or less than the pre-development
rate from the 2-year, 10-year, and 100-year 24-hour storms to avoid an increase in peak discharge
rate from the Project Site. The peak discharge rate computations must be conducted using the
NRCS Technical Release WinTR20 Project Formulation Method (Version 3.20 or later versions are
permissible) or WinTR55 Small Watershed Hydrology Method (Version 1.00.10 or later versions are
permissible). The upper confidence of the precipitation frequencies listed in the National Oceanic and
Atmospheric Administration (NOAA) Atlas 14 Volume 10 (Version 3.0 or later versions are
permissible) multiplied by 0.9 shall be utilized. The NOAA Type C or D storm distribution (NRCS
Engineering Field Handbook Chapter 2, National Engineering Handbook Part 650, Massachusetts
Supplement for the Implementation of NOAA Atlas 14, Volume 10 Rainfall Data, dated June 17,
2016) or a customized storm distribution developed using the NOAA Atlas 14 upper confidence
multiplied by 0.9 shall be utilized.

Explanation

To prevent storm damage and downstream and off-site flooding from the Project Site, Standard 2
requires that the post-development peak discharge rate is equal to or less than the pre-development rate
from the 2-, 10-, and 100-year 24-hour storms.®

SCMs that slow runoff rates through storage and gradual release, such as extended dry detention basins,
and wet basins, must be provided to meet Standard 2. Refer to Table 2-7 for a list of SCMs that may be
used for peak rate attenuation. Applicants can also reduce the peak runoff rate from upstream impervious
area by implementing applicable ESSD Credits as described in Section 4.2. SCMs designed,
constructed, and maintained in accordance with the criteria set forth in the Stormwater Handbook will be
presumed to meet this Standard (see Appendix A for specifications and Section 6.2 for sizing
methodologies).

Calculating Peak Discharge

For projects subject to jurisdiction under the Wetlands Protection Act, the Issuing Authority relies on
WinTR 20 and WIinTR55 methods, which estimate the effects of land use changes on runoff volume and
peak rates of discharge published by Natural Resource Conservation Service (NRCS). 7 Applicants must
calculate peak site discharge rates from pre-existing and post-development conditions at each point of
discharge. Peak discharge rates are calculated at a design point (or points), typically the lowest point of
discharge at the downgradient property boundary. The topography of the site may require evaluation at
more than one design point, if flow leaves the property in more than one direction. An Applicant may
demonstrate that a feature beyond the property boundary (e.g., culvert) is more appropriate as a design
point.

% Note: The Stormwater Standards are designed to attenuate, infiltrate and treat stormwater onsite, or in approved offsite
stormwater mitigation areas. The Stormwater Standards do not apply to the design of closed drainage conveyances. Design closed
drainage conveyances for the safe conveyance of runoff.

”NRCS TR 20&55: https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/hydrology/?cid=stelprdb1042480;
Hydrology Handbook for Conservation Commissioners: https://www.mass.gov/doc/hydrology-handbook-for-conservation-
commissioners/download.

Page 2-5


https://url.avanan.click/v2/___https:/www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/hydrology/?cid=stelprdb1042480___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2Ojk0Nzg6MmJhYzdmM2MzN2JmZTdjZDIxZDYwOTdhNmM1OTY4YmU1MDI0NmVlZjQ4Mjg5MmU0NTg0YzZkOTgyODZiNDQwNTpwOlQ
https://url.avanan.click/v2/___https:/www.mass.gov/doc/hydrology-handbook-for-conservation-commissioners/download___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjhlMmU6YTY2NGMyZDFhNTQ1YzUwYTg5M2RhOWZiNDQ1ZDA4NGQwNzg3OTVkODVjMWJiM2MwZDVmNjFjN2IyMzZiYTdlYzpwOlQ
https://url.avanan.click/v2/___https:/www.mass.gov/doc/hydrology-handbook-for-conservation-commissioners/download___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjhlMmU6YTY2NGMyZDFhNTQ1YzUwYTg5M2RhOWZiNDQ1ZDA4NGQwNzg3OTVkODVjMWJiM2MwZDVmNjFjN2IyMzZiYTdlYzpwOlQ

Massachusetts Stormwater Handbook

Chapter 2: The Massachusetts Stormwater Management Standards

Site specific precipitation depths used to calculate peak discharge rates for the 2-, 10- and 100-year 24-
hour storms must be obtained from National Oceanic and Atmospheric Administration’s (NOAA) Atlas 14,
Volume 10.8 Use NOAA Atlas 14's Partial Duration Series point frequency estimates to find the upper
confidence interval, then multiply that value by a scaling factor of 0.9. To perform peak discharge rate
analysis based on these design storm depths, rainfall distributions must be developed based on NOAA
Atlas 14 to account for higher intensity rainfall associated with these storms. Refer to Section 6.2.2 for
instructions on how to calculate design storm depths and rainfall distributions from NOAA Atlas 14.

Areal reduction factors cannot be used to reduce precipitation depths for stormwater peak runoff rate
computations. As indicated by Technical Paper 29, areal reduction factors are used to reduce point
source precipitation for large watersheds such as when conducting river flow analysis.® As such, they are
not appropriate to use for site level development.

8 NOAA Atlas 14: https://hdsc.nws.noaa.gov/hdsc/pfds/pfds _map _cont.html?bkmrk=ma.
® Technical Paper 29: https://www.weather.gov/media/owp/oh/hdsc/docs/TP29P4.pdf.

Page 2-6


https://url.avanan.click/v2/___https:/hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ma___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmJjODc6NTc4YTE2MTBmNGFiZDcxNGE2Y2MwOGIyZjUwODE2MTRhMmE4NTZkZTVmZTM5MDdmMGM3ZWZiODJiNzVlYjk0YjpwOlQ
https://url.avanan.click/v2/___https:/hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ma___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmJjODc6NTc4YTE2MTBmNGFiZDcxNGE2Y2MwOGIyZjUwODE2MTRhMmE4NTZkZTVmZTM5MDdmMGM3ZWZiODJiNzVlYjk0YjpwOlQ
https://url.avanan.click/v2/___https:/hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ma___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmJjODc6NTc4YTE2MTBmNGFiZDcxNGE2Y2MwOGIyZjUwODE2MTRhMmE4NTZkZTVmZTM5MDdmMGM3ZWZiODJiNzVlYjk0YjpwOlQ
https://url.avanan.click/v2/___https:/www.weather.gov/media/owp/oh/hdsc/docs/TP29P4.pdf___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjdjMzc6ZjE5MjYxNzg4NTBjM2NmNThkYTRhMDc4MTJhNjhkNjRiMjIxOGM3MTUwMzVlZWEyNWI4MjYxZmE2MWZjZmVmZTpwOlQ

Massachusetts Stormwater Handbook

Chapter 2: The Massachusetts Stormwater Management Standards
2.3.3 Standard 3: Stormwater Recharge
Definition

Loss of annual recharge to ground water shall be avoided or minimized through the use of infiltration
measures including Environmentally Sensitive Site Design, Low Impact Development techniques or
practices, Stormwater Control Measures, Best Management Practices, and good operation and
maintenance practices. To meet this recharge standard, Environmentally Sensitive Site Design
(ESSD) or Low Impact Development (LID) techniques or practices must be used unless
demonstrated to be Impracticable based on a written alternatives analysis to be submitted with the
Notice of Intent. Other types of Stormwater Control Measures (SCMs) shall only be used to meet
those portions of the recharge standard that cannot be fully met by ESSD and LID. ESSD, LID, and
where necessary, SCMs should be dispersed throughout a Project Site. This recharge standard must
be met on the Project Site. At a minimum, the annual recharge from the post-development site shall
approximate the annual recharge from the pre-development conditions. This standard is met when
underlying soils have a saturated hydraulic conductivity rate of at least 0.01 inch/hour, the recharge
practice is designed to infiltrate the runoff into the ground fully within 72 hours, and a volume of at
least one inch of runoff times the impervious area is designed to infiltrate the runoff into the ground.
Mounding analysis is required when the vertical separation from the bottom of an exfiltration system
to Seasonal High Groundwater Elevation is less than four feet and the recharge system is proposed
to attenuate the peak discharge from a 10-year or higher 24-hour storm (e.g., 10-year, 25-year, 50-
year, or 100-year 24-hour storm). The mounding analysis must demonstrate that the seasonal high
groundwater does not elevate into the infiltration practice, rise above the ground surface, or elevate
the water surface of any Resource Areas over a 72-hour period. The 1-inch volume of infiltration is
presumed to be provided when the recharge system is sized using one or more of the following
methods described in the Massachusetts Stormwater Handbook [2022 Edition]:

a. The Static Method;

b. The Simple Dynamic or Dynamic Field Methods using in-situ Saturated Hydraulic
Conductivity Tests;

c. The Continuous Simulation Method using in-situ Saturated Hydraulic Conductivity Tests
where the static volume designed to be infiltrated represents at least 70% of the average
annual precipitation at the three closest weather stations for which annual precipitation data
is available through the NOAA National Centers for Environmental Information (formerly the
National Climatic Data Center) within the same major river basin using the Thiessen polygon
method, for the climate normal period 1991-2020, demonstrated through continuous
simulation by using an automated spreadsheet provided by MassDEP in the Massachusetts
Stormwater Handbook [2022 Edition].

d. When Project Sites are composed entirely of NRCS Hydrologic Soil Group D Soil, bedrock
within 2-feet of the existing ground surface, hazardous waste sites or solid waste landfill
closures, the standard is met when one inch to the Maximum Extent Practicable is provided.

Explanation
The intent of Standard 3 is to ensure that the recharge volume into the ground under post-development

conditions is at least as much as the recharge volume under pre-development conditions on an annual
average basis.
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What is the Required Recharge Volume?

The required Recharge Volume (Rv) is the stormwater volume that must be infiltrated — it is
calculated as the depth of runoff multiplied by the total post-construction impervious area on site.

e For new development in all soil types except for Hydrologic Soil Group (HSG) D soils, the
required Ryv is calculated using one-inch of runoff.

e When Project Sites are composed entirely of NRCS Hydrologic Soil Group D Soil, bedrock
within 2-feet of the existing ground surface, hazardous waste sites or solid waste landfill
closures, the standard is met when one-inch to the maximum extent practicable is provided.

e When a Project Site has a combination of HSG D and other soil types (i.e., HSG A, B, C),
determine the required Rv for each impervious area by HSG and then add the volumes. The
required Rv is calculated to the maximum extent practicable for HSG D soils. Use a
weighted average based on weights of the area of each HSG to determine the Rv.

Refer to Table 2-1 for a summary of groundwater recharge rules.

ESSD and LID Techniques

To meet Standard 3, Environmentally Sensitive Site Design (ESSD) or Low Impact Development (LID)
techniques must be used unless demonstrated to be Impracticable based on a written alternatives
analysis submitted with the Notice of Intent. Other SCMs shall only be used to meet those portions of the
Required Recharge Volume that cannot be fully met by ESSD and LID techniques. See Section 6.1.4 for
more information on the written alternatives analysis. The following resources are available relative to
ESSD and LID techniques:

e See Section 4.2.3 for a list of MassDEP recognized ESSD / LID techniques. Each MassDEP
ESSD / LID recognized technique has an accompanying Fact Sheet or Specification that
describes the practice in more detail (see Appendix A).

o Most MassDEP recognized ESSD / LID techniques also have an associated ESSD Credit to help
Applicants meet the ESSD and LID implementation requirement (see Appendix A).

SCM Selection for Recharge

The following SCMs may be used to infiltrate stormwater in compliance with Standard 3: applicable ESSD
Credits; dry wells; infiltration basins; infiltration trenches; subsurface infiltration structures; leaching catch
basins; exfiltrating bioretention areas, exfiltrating tree box filters?, exfiltrating roof dripline filters, and
exfiltrating porous pavement. Some subsurface infiltrators can also be used to infiltrate stormwater in
compliance with Standard 3. Refer to Table 2-7 for a full list of SCMs and applicable SCMs that can be
used to provide recharge in compliance with Standard 3.

SCM Design, Construction, and Maintenance

10 Bioretention areas and treebox filters are an example of a SCM that may be designed to act as either a filtering practice or an
infiltration device. Bioretention areas and treebox filters that act solely as filters have an underdrain that captures runoff and
conveys it to another SCM before it is discharged to a Surface Water, a wetland, another Surface Water, or another additional SCM.
These bioretention areas or treebox filters may be lined. Bioretention areas and treebox filters designed to infiltrate do not have an
underdrain. To distinguish the two types of bioretention areas and treebox filters, this Handbook refers to bioretention areas and tree
box filters designed to infiltrate as “exfiltrating” and bioretention areas and treebox filters meant for filtration as “filtering".
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Infiltration SCMs designed, constructed, operated, and maintained in accordance with the specifications
and procedures set forth in the Massachusetts Stormwater Handbook will be presumed to meet Standard
3 (see Appendix A for specifications). Procedures in Section 6.2.3 set forth how to size infiltration SCMs
so that they infiltrate the required recharge volume between storms. The sizing process includes
subsurface soil evaluations, pretreatment considerations, recharge volume calculation, bottom sizing, and
other considerations.

To ensure the long-term operation of infiltration SCMs, pretreatment is required before discharge to an
infiltration SCM. At least 44% of TSS must be removed prior to discharge to the infiltration structure for
the instances listed by Table 2-1. Refer to Table 2-2 for a list of acceptable pretreatment measures.

Runoff from non-metal roofs may be discharged to a stormwater dry well or other MassDEP recognized
stormwater infiltration practice without any pretreatment. 1* Runoff from metal roofs may be discharged to
a MassDEP recognized practice that provides stormwater infiltration without pretreatment only if the roof
is located outside the Zone Il or Interim Wellhead Protection Area of a Public Water Supply and outside
an industrial site. Infiltration of runoff from a metal roof that is located within the Zone Il or Interim
Wellhead Protection Area of a Public Water Supply and/or at an industrial site requires pretreatment by
means of a SCM capable of removing metals, such as a sand filter, organic filter, filtering bioretention
area or equivalent. Metal roofs are galvanized steel or copper.

When designing infiltration SCMs, adequate subsurface information needs to be obtained.!? Infiltration
systems must be installed in soils capable of absorbing the recharge volume (i.e., not D sails). Infiltration
structures must be able to drain fully within 72 hours. In addition, there must be at least a two-foot
separation between the bottom of the infiltration structure and the seasonal high groundwater table.

Site Specific Considerations

MassDEP recognizes that it may be difficult to infiltrate the required recharge volume on certain sites
because of soil conditions. For sites comprised solely of Hydrologic Soil Group (HSG) D soils and
bedrock at or within 2-feet of the land surface, Applicants are required to infiltrate the required recharge
volume only to the maximum extent practicable. MassDEP also recognizes that on some sites, there is a
risk that infiltrating the required recharge volume may cause or contribute to groundwater contamination.
See Table 2-1 for a list of instances where MassDEP requires infiltration only to the maximum extent
practicable.

See Highway Specific Considerations in Section 5.7 for additional information on the design of roadway
projects.

Maximum Extent Practicable for Standard 3

For purposes of Standard 3, “to the maximum extent practicable,” as applied to the sites listed by Table
2-1, means that:

1) The Applicant has made all reasonable efforts to meet Standard 3;

2) The Applicant has made a complete evaluation of all possible applicable infiltration measures,
including Environmentally Sensitive Site Design that minimizes land disturbance and Impervious
Surfaces, Low Impact Development techniques, and structural SCMs; and

11 As provided in Section 2.4, only certain practices are credited by MassDEP with providing stormwater recharge. For instance, a
subsurface infiltrator is credited with providing recharge, but a dry water swale is not credited with providing recharge.

12 The required minimum infiltration rate is 0.01 inches per hour. To determine the infiltration rate, Applicants must perform a soil
evaluation using the methodologies set forth in Section 6.3.1® EPA Region 1 Performance Removal Curves via EPA BATT (version
2.1): https://www.epa.gov/npdes-permits/stormwater-tools-new-england#swbmp.
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3) If the post-development recharge does not at least approximate the annual recharge from pre-
development conditions, the Applicant has demonstrated that they are infiltrating the highest
practicable volume of stormwater.
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Table 2-1. Rules for groundwater recharge (Table RR)

Summary of Requirements

ESSD or LID techniques must be used unless demonstrated to be Impracticable based on a written alternatives
analysis submitted with the Notice of Intent. Other SCMs shall only be used to meet those portions of the Required
Recharge Volume that cannot be fully met by ESSD and LID techniques. See Section 6.1.4 for more information
on the written alternatives analysis. SCMs designed in accordance with the Massachusetts Stormwater Handbook
will be presumed to meet Standard 3 (see Appendix A for specifications and Section 6.2.3 for sizing
methodologies). Except as expressly provided herein, the entire required recharge volume must be infiltrated.
Refer to Table 2-7 for a list of SCMs that may be used for recharge.

Required recharge volume must be infiltrated to the maximum extent practicable, if:

1. The site is comprised wholly of HSG Type D soils and bedrock at the land surface;
2. Recharge is proposed at or adjacent to a site that has:

e been classified as contaminated;

e contamination that has been capped in place;

e an Activity and Use Limitation (AUL) that precludes inducing runoff to the groundwater pursuant to M.G.L.
c. 21E and the Massachusetts Contingency Plan, 310 CMR 40.0000;

e asolid waste landfill as defined in 310 CMR 19.000; or
e groundwater from the recharge area that flows directly toward a solid waste landfill or 21E site (a
mounding analysis is needed if a site falls within this category, see Section 6.2.3).
Infiltration SCM Design Requirements:
1. Atleast 44% of the TSS must be removed prior to discharge to the infiltration structure if the discharge is:
e within a Zone Il or Interim Wellhead Protection Area;
e near an Outstanding Resource Water or Special Resource Water;
e near a Shellfish Growing Area, cold-water fishery, or bathing beach;
e from aland use with higher potential pollutant loads; or
e within an area with a rapid infiltration rate (greater than 2.4 inches per hour).

2. Rooftop runoff from non-metal roofs and metal roofs of galvanized steel or copper may be discharged to the
ground via a MassDEP recognized stormwater infiltration practice without pretreatment unless:

e the metal roof is located in the Zone Il or Interim Wellhead Protection Area of a Public Water Supply or at
an industrial site. In this case, the discharge of runoff from the metal roof to the ground requires
pretreatment by means of a SCM capable of removing metals, such as a sand filter, organic filter or
filtering bioretention area.

3. Depth to groundwater: A minimum of two-foot separation between bottom of structure and seasonal high
groundwater is required. A mounded system may be used to achieve the required two feet of separation.

4. Minimum Infiltration Rate: 0.01 inches per hour.
5. Allinfiltration structures must be able to drain fully within 72 hours.

General Setback Requirements for Infiltration SCMs:

1. See Section 2.5 for setback requirements.

Page 2-11



Massachusetts Stormwater Handbook

Chapter 2: The Massachusetts Stormwater Management Standards
2.3.4 Standard 4: Pollutant Removal
Definition

Stormwater management systems for new development shall be designed to remove 90% of the
average annual post-construction load of Total Suspended Solids (TSS) and 60% of the average
annual post-construction load of Total Phosphorus (TP). To meet this TSS/TP removal standard,
ESSD or LID must be used unless demonstrated to be Impracticable based on a written alternatives
analysis to be submitted with the Notice of Intent. Other SCMs and related stormwater Best
Management Practices shall only be used to meet those portions of this TSS/TP removal Standard
that cannot be fully met by ESSD and LID. ESSD, LID and, where necessary, SCMs and related
stormwater Best Management Practices should be dispersed throughout a Project Site. A long-term
pollution prevention plan shall be prepared to eliminate or reduce the generation of runoff of TSS, TP,
pathogens, nutrients and other contaminants. This standard is to be met on the Project Site. This
standard is met when:

a. Suitable practices for source control and pollution prevention are identified in a long-term
pollution prevention plan (LTPPP) that is submitted with the Notice of Intent and thereafter
are implemented and maintained.

b. The LTPPP incorporates source reduction measures to eliminate or reduce the generation
and runoff of TSS, TP, pathogens, nutrients, and other contaminants such as polycyclic
aromatic hydrocarbons. Furthermore, the LTPPP must address measures to properly dispose
of snow outside of wetland Resource Areas and minimize snow disposal in the Buffer Zone.
Source reductions and pollution prevention measures to be incorporated into the LTPPP
include, but are not limited to, restricting fertilizer use, properly covering any solid waste
stored exterior to a building so it does not comingle with runoff, prohibiting use of coal tar-
based pavement sealants which contain polycyclic aromatic hydrocarbons, restricting use of
winter sand application to paved surfaces, and prohibiting use of oil application to unpaved
roads and automotive parking areas. To reduce further nutrient loading, the LTPPP shall
prohibit fertilizers that contain phosphorus, in accordance with 330 CMR 31.00: Plant Nutrient
Application Requirements for Agricultural Land and Non-Agricultural Turf and Lawns; and
shall prohibit fertilizers to be applied when precipitation greater than 0.5 inches is forecast in
the next 48 hours. The LTPPP shall be presumed to meet these requirements when it
includes the source control and pollution prevention measures specified in this regulation and
the additional measures listed in the Massachusetts Stormwater Handbook [2022 Edition].

c. Environmentally Sensitive Site Design, Low Impact Development techniques or practices,
Stormwater Control Measures and related stormwater Best Management Practices are sized:

i. to capture the volume required to meet the 90% TSS and 60% TP pollutant reduction
standard using the EPA-PRC or other Substitute EPA-PRC approved by MassDEP
listed in 310 CMR 10.05(6)(k)4. Table 1 MassDEP Crosswalk;

ii. to capture the required one-inch water quality volume when discharges are Near or
discharge to Critical Areas; from Land Uses with Higher Potential Pollutant Loads, or
when no EPA-PRC or other Substitute EPA-PRC approved by MassDEP is listed in
310 CMR 10.05(6)(k)4. Table 1 MassDEP Crosswalk, except for ESSD; or

iii. to meet the TSS and TP pollutant removal reduction standard for the ESSD Credits
listed in 310 CMR 10.05(6)(k)4. Table 1 MassDEP Crosswalk. The credits are
presumed to be provided when the ESSD is sized in accordance with the
dimensional specifications of the Massachusetts Stormwater Handbook Appendix A
[2022 Edition].

d. Pretreatment for TSS removal is provided in accordance with 310 CMR 10.05(6)(k)4.d.i.
through iii. Use of EPA-PRC requires that pretreatment be provided, however, the credit for
the pretreatment is already incorporated into the EPA-PRC. Therefore, pretreatment must be
provided but no additional TSS pretreatment credits shall be applied to meet the 90% TSS

Page 2-12



Massachusetts Stormwater Handbook

Chapter 2: The Massachusetts Stormwater Management Standards

removal for those SCMs that have an EPA-PRC. For other SCMs listed in 310 CMR
10.05(6)(k)4. Table 1 MassDEP Crosswalk that require pretreatment, TSS removal credit
shall be provided and applied to meet the 90% TSS removal.

i. At least 44% TSS pretreatment is required prior to discharge to an infiltration
structure if the discharge is: within a Zone Il or Interim Wellhead Protection Area;
Near an Outstanding Resource Water or Special Resource Water; Near a Shellfish
Growing Area, Cold-water Fishery, or bathing beach; from Land Uses with Higher
Potential Pollutant Loads; or within an area with a rapid infiltration rate (greater than
2.4 inches per hour).

ii. At least 25% TSS pretreatment is required for all other discharges to structural
treatment SCMs, including infiltration structures, except for rooftop runoff directed to
a dry well or roof dripline filters.

iii. Metals pretreatment is provided for runoff from metal roofs located within Zone Il or
the Interim Wellhead Protection Area of a public water supply and/or an industrial
site by a SCM capable of removing metals, such as a sand filter, organic filter or
filtering bioretention area. Metal roofs are galvanized steel or copper, regardless if
they are coated or painted.

When a proprietary manufactured separator, proprietary media filter, or other treatment
practice is proposed for which no Total Suspended Solid or Total Phosphorus removal credit
has been designated at 310 CMR 10.05(6)(k)4. Table 1 MassDEP Crosswalk, written
documentation shall be submitted to the Issuing Authority with the Notice of Intent
substantiating the removal percentages being claimed and that the structure will treat the 1-
inch water quality volume through submission of a computation converting the 1-inch water
guality volume to a peak flow rate. The peak flow rate for the computations must be based
on the upper confidence of the precipitation frequencies listed in the National Oceanic and
Atmospheric Administration (NOAA) Atlas 14 Volume 10 (Version 3.0 or later versions are
permissible) multiplied by 0.9. Computations based on the U.S. Weather Bureau Technical
Paper 40 are not acceptable. Storm distribution must be based on National Oceanic and
Atmospheric Administration (NOAA) Atlas 14 Volume 10 (Version 3.0 or later versions are
permissible) multiplied by 0.9. Use of the NRCS Type Il storm is not acceptable to meet the
computation requirement. Computations converting the 1-inch water quality volume to a
peak flow rate that are performed in accordance with Appendix D of the Massachusetts
Stormwater Handbook [2022 Edition] will be presumed to demonstrate that the structure can
treat the 1-inch water quality volume. The Issuing Authority shall review the written
documentation on a case-by-case basis and determine whether the use of the proposed
Stormwater Control Measure will meet or partially meet the TSS and TP pollutant
requirements specified at 310 CMR 10.05(6)(k)4. or10.05(6)(k)7.c., and for proprietary
manufactured pretreatment practices, 310 CMR 10.05(6)(k)4.d. However, proprietary
manufactured practices designated as pretreatment practices shall only be used for
pretreatment. Said proprietary manufactured practices shall be sized to treat at least the first
1 inch of runoff times the impervious area. The written documentation to be submitted to the
Issuing Authority shall consist of scientific studies that adhere to the Technology Acceptance
Reciprocity Partnership (TARP) Protocol for Stormwater Best Management Practices
Demonstrations, August 2001, updated July 2003, published on MassDEP’s website and
endorsed by the States of California, Massachusetts, Maryland, New Jersey, Pennsylvania,
and Virginia (https://www.mass.gov/files/documents/2016/08/rd/swprotoc.pdf). All studies
must be conducted in the field. Laboratory studies are not acceptable. The procedures
specified in the Massachusetts Stormwater Handbook [2022 Edition] for review of Proprietary
Manufactured Stormwater Control Measures provide guidance to Issuing Authorities about
how to review scientific studies conducted pursuant to the Technology Acceptance
Reciprocity Partnership (TARP) Protocol for Stormwater Best Management Practices
Demonstrations.
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Explanation

The intent of Standard 4 is to ensure that Stormwater Management Systems are properly designed and
sized to reduce annual average pollutant loads generated by the impervious area under post-
development conditions.

Pollutant Removal Reguirements

e For new development, Stormwater Management Systems shall be designed to remove 90% of
Total Suspended Solids (TSS) and 60% of Total Phosphorus (TP) from the total average annual
post-construction load generated from impervious surface area on the site. When a Water Quality
Volume (WQV) equal to or greater than 1.0 inch is recharged on site, full credit is provided for
Standard 4. The treated WQv must be at least 1.0 inch for the following instances:

0 When there is no applicable EPA Performance Removal Curve or Crosswalk (See
“Pollutant Removal Calculation Methods”).

0 When discharges are near or to: Critical Areas, Land Uses with Higher Potential Pollutant
Loads, soils with rapid infiltration rate (greater than 2.4 inches per hour).

e Projects that discharge stormwater to waterbodies or waterways for which a Total Maximum Daily
Load (TMDL) has been developed by MassDEP and approved by the Environmental Protection
Agency (EPA) must be designed to implement control measures for pollutants specified in
Standard 11 that are causing the impairment.

e TSS Pretreatment of at least 25% must be provided before discharge to most SCMs (see Table
2-2 for a list of SCMs that require pretreatment). At least 44% TSS pretreatment is required for
stormwater discharges to certain areas as summarized by Table 2-1.

e Separate calculations must be completed for each stormwater outlet to demonstrate compliance
with TSS and TP removal requirements.

What is the Water Quality Volume?

Water Quality Volume (WQV) is the runoff volume requiring treatment — it is calculated as the
required runoff depth multiplied by the total post-construction impervious site area. See Section 6.2.4
for more information on how to compute the WQuv.

ESSD and LID Technigues

To meet Standard 4, Environmentally Sensitive Site Design (ESSD) or Low Impact Development (LID)
techniques must be used unless demonstrated to be Impracticable based on a written alternatives
analysis submitted with the Notice of Intent. Other SCMs shall only be used to meet those portions of the
TSS/TP removal Standard 4 that cannot be fully met by ESSD and LID techniques. The following
resources are available relative to ESSD and LID techniques:

e See Section 4.2.1 for a list of MassDEP recognized ESSD / LID techniques. Each MassDEP
recognized ESSD / LID technique has an accompanying Fact Sheet or Specification that
describes the practice in more detail (see Appendix A).

e Most MassDEP recognized ESSD / LID techniques also have an associated ESSD Credit to help
Applicants meet the ESSD and LID implementation requirement (see Appendix A).

Pollutant Removal Calculation Methods

There are three methods that must be used to calculate pollutant removal credit depending on the site.
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1) ESSD Credits: see Appendix A and Table 2-2.

2) EPA Performance Removal Curves: EPA Region 1 developed pollutant removal performance
curves (“EPA Performance Removal Curves”, “EPA-PRC”) for the Small MS4 Permit. The EPA-
PRCs are located in the BMP Accounting & Tracking Tool (BMP-BATT) published by EPA as of
[effective date of regulations]'® Graphical and tabular versions of the EPA-PRCs have also been
developed by MassDEP (see Appendix B). The EPA-PRCs must be used to determine pollutant
removal efficiency credits for SCMs with an established curve or an equivalent MassDEP
“Crosswalk”. SCM naming nomenclature varies between the EPA-PRCs and the Massachusetts
Stormwater Handbook. A “SCM Convention Crosswalk” was developed by MassDEP to match
SCMs from the Massachusetts Stormwater Handbook to the EPA-PRCs (see Table 2-2). For
example, a Massachusetts Stormwater Handbook Dry Well may use the “Infiltration Trench” EPA-
PRC to calculate pollutant removals. Other Crosswalks have been prepared by EPA and
MassDOT — Applicants must use the MassDEP crosswalk.

3) MassDEP Pollutant Removal Credits: Some commonly used SCMs do not have an established
EPA Performance Curve. MassDEP SCMs without an approved EPA Performance Curve or
MassDEP “Crosswalk” equivalent must use a 1.0 inch WQV to size the treatment practice.
Pollutant removal credit may be calculated using MassDEP assigned values from Table 2-2 for
SCMs without an EPA Performance Curve or MassDEP “Crosswalk” equivalent.

Refer to Section 6.2.4 for example computations and demonstrations to meet the Standard 4 pollutant
removal requirements, including examples on how to use the EPA Performance Removal Curves, how to
use the MassDEP Pollutant Removal Credits, and an example on how to demonstrate 44% pretreatment
removal.

13 EPA Region 1 Performance Removal Curves via EPA BATT (version 2.1): https://www.epa.gov/npdes-permits/stormwater-tools-
new-england#swbmp.
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How is Pretreatment Addressed by these Methods?

Pretreatment credits are already incorporated into the EPA Performance Removal Curves and the
MassDEP pollutant removal credits — i.e., the EPA-PRCs and MassDEP pollutant removal credits
assume that the SCM has been designed with proper pretreatment in accordance with the
Appendix A Structural SCM Specifications and the Massachusetts Stormwater Handbook.
Applicants must therefore demonstrate that the required 25% or 44% TSS pretreatment is provided
when performing calculations.

For example, assume that an infiltration basin is being designed to receive runoff from a Land Use
with a Higher Pollutant Load (LUHHPL) for a new development project. As indicated by Table 2-1, at
least 44% TSS pretreatment and a treated Water Quality Volume of at least 1 inch is required for this
instance. The Applicant would take the following steps to claim pollutant removal credit:

1. Calculate pretreatment credits.

a. Use the Appendix A Structural SCM Specifications to identify which
pretreatment measures are appropriate for infiltration basins and Table 2-3 to
identify which pretreatment measures are appropriate for LUHPPLs — e.g.,
sediment forebay, oil grit separator.

b. Use Table 2-2 to identify the TSS pretreatment credit that is assigned to each
pretreatment SCM. For example, sediment forebays and oil grit separators are
both assigned a TSS pretreatment credit of 25%.

c. Use the MassDEP Pollutant Removal Worksheet to calculate the pretreatment
credit. See Figure 6-13 for an example calculation where a treatment train of
two pretreatment SCMs are used to achieve a TSS pretreatment credit of 44%.

2. Calculate pollutant removal credits exclusive of the pretreatment credits.

a. Use the EPA Performance Removal Curves (EPA PRCSs) to size the infiltration
basin to treat a WQV of at least 1 inch and remove at least 90% TSS and 60%
TP exclusive of the 44% TSS pretreatment credit.

b. For example, assume that EPA PRCs are used to size the infiltration basin to
remove 96% TSS and 65% TP. A 96% TSS removal credit would be assigned
to the sediment forebay, oil grit separator, and infiltration basin combination — no
additional TSS removal credit is given for the pretreatment SCMs.

SCM Treatment Trains and Evaluation of Pollutant Removal at Discharge Points

A Stormwater Management System will typically have several sequential SCMs designed to control flow
rates and treat contaminants (i.e., treatment train). The goal is for the treatment train to cumulatively
remove the required amount of average annual post-construction TSS and TP load generated from post-
construction impervious area on the site.4

Evaluate Standard 4 TSS and TP removal credit to determine compliance as follows:

e At the point of discharge (e.g., end of pipe) when only one treatment train is used.

14 TSS and TP removal is not required at an outfall with only a de minimus stormwater discharge. In that event, an Applicant may
demonstrate compliance with the TSS and TP removal requirement by using a weighted average. See Section 6.2.4 for a
description of the highly limited circumstances in which a discharge from a stormwater outfall will be considered de minimus and the
procedures for applying a weighted average.
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o Where there is more than one outfall or treatment train within a single sub-catchment draining to
the same Resource Area, the pollutant removal standard is demonstrated to be met either at
each design point, or by using a weighted average, weighted by area draining to each outfall

e When multiple treatment trains from different sub-catchments drain to one wetland, the pollutant
removal standard is met at each hypothetical design point, using a weighted average, weighted
by sub-catchment size.

e When multiple treatment trains from different sub-catchments drain to multiple wetlands, the
pollutant removal standard is met at one hypothetical design point per each wetland, using
weighted average, weighted by sub-catchment size.

When the removal credit is evaluated following this process, 310 CMR 10.05(6)(k)4. is presumed to be
met.

How to Calculate Pollutant Removals when a Treatment Train is Used?

For treatment trains, the SCM design removal rates cannot be added directly to arrive at 90% for
TSS and 60% TP. Refer to Section 6.2.4 for an example calculation.

SCM Selection, Design, and Monitoring

SCMs designed, constructed, operated and maintained in accordance with the specifications and
procedures set forth in the Stormwater Handbook will be presumed to meet Standard 4 (see Appendix A
for specifications and Section 6.2 for sizing methodologies). Standard 4 has been designed in a manner
that makes it unnecessary for the permitting authority to verify a TSS or TP load for the site in order to
confirm removal rates. Assuming all SCMs are properly designed, the percentage of TSS and TP
removed by the entire system shall be calculated by applying the TSS and TP removal rates set forth in
the EPA Performance Removal Curves or Table 2-2 for each SCM in the order in which it is used in the
Stormwater Management System. Monitoring is generally not required to confirm removal percentages.
Monitoring or sampling may be appropriate to ensure protection of Critical Areas or to verify the
effectiveness of alternative technologies that are not included in the EPA Performance Removal Curves
or in Table 2-2, do not have a specified TSS or TP removal rate, and that have only limited data about
their long-term performance. Approved SCM Pollutant removal efficiencies for TSS and TP for individual
SCMs are also available in Appendix A.

Long-Term Pollution Prevention Plan

Standard 4 requires the development and implementation of suitable practices for source control and
pollution prevention. These measures must be identified in a long-term pollution prevention plan (LTPPP).
Refer to Section 4.3.2 for detailed LTPPP guidance.
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Table 2-2. SCM Convention Crosswalk and TSS / TP Removal Credits (Table TSS / TP)

Applicable EPA Does SCM Pollutant Removal Credit
MassDEP SCM Performance Require

Removal Curve | Pretreatment??! TSS TP
Non-Structural
Street Cleaning - No 3% to 16%? 2% to 7%?2
ESSD Credits
Credit 1: General ESSD - No 90% 60%
Credit 2: Solar ESSD - No 90% 60%
Credit 3: Roof Runoff to QPA Disconnection No 90%:2 60%?2
Credit 4: Road Runoff to QPA Disconnection No 90%? 60%°
Credit 5: Tree Canopy - No EIC Reduction* EIC Reduction*
Credit 6: Reduce Impervious Area - No TIA Reduction® TIA Reduction®
Credit 7: Buffer Zone Improvement Disconnection No 909%0° 609%0°
Structural Pretreatment
Deep Sump Catch Basin - No 25% No Treatment
Oil/Grit Separator - No 25% No Treatment
Proprietary Separator - No > 44%7 No Treatment (minimum)”
Sediment Forebay - No 25% No Treatment
Vegetated Filter Strip (= 25-ft length) - No 25% No Treatment
Vegetated Filter Strip (= 50-ft length) - No 45% No Treatment
Pea Gravel Diaphragm - No 45%8 No Treatment
Grass / Gravel Combination - No 45%8 No Treatment
Structural Treatment
Bioretention Area (Exfiltrating)® Infiltration Basin Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Bioretention Area (Filtering)® Biofiltration Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Constructed Stormwater Wetland Gravel Wetland Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Extended Dry Detention Basin Dry Pond Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Gravel Wetland Gravel Wetland Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Proprietary Media Filter - Yes > 60%?1° > 30%!1°
Sand/Organic Filter Sand Filter Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Tree Box Filter (Exfiltrating)® infiltration Trench No Use Applicable EPA-PRC Use Applicable EPA-PRC
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Applicable EPA Does SCM Pollutant Removal Credit
MassDEP SCM Performance Require

Removal Curve | Pretreatment??! TSS TP
Tree Box Filter (Filtering)® Biofiltration No Use Applicable EPA-PRC Use Applicable EPA-PRC
Wet Basin Wet Pond Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Roof Dripline Filter (Filtering)® Biofiltration Varies!! Use Applicable EPA-PRC Use Applicable EPA-PRC
Roof Dripline Filter (Exfiltrating)® Infiltration Trench Varies!! Use Applicable EPA-PRC Use Applicable EPA-PRC
Structural Conveyance
Drainage Channel - No No Treatment No Treatment
Grass Channel (Biofilter Swale) Grass Swale Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Water Quality Swale (Dry/Wet) - Yes 70% No Treatment
Structural Infiltration
Dry well Infiltration Trench Varies!! Use Applicable EPA-PRC Use Applicable EPA-PRC
Infiltration Basin Infiltration Basin Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Infiltration Trench Infiltration Trench Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Leaching Catch Basin Infiltration Basin Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Porous pavement Porous Pavement Yes?!? Use Applicable EPA-PRC Use Applicable EPA-PRC
Subsurface Infiltrator Infiltration Basin Yes Use Applicable EPA-PRC Use Applicable EPA-PRC
Structural Other
Dry Detention Basin - No No Treatment No Treatment
Green Roof - No EIC Reduction'? EIC Reduction'?
Rain Barrels & Cisterns - No EIC Reduction'? EIC Reduction'?

Pollutant Removal Credit Key:

e  White = No pollutant removal credit.

e Purple = Use applicable EPA Performance Removal Curve (EPA-PRC) to calculate pollutant removals.

e Blue = Use MassDEP removal credits indicated in table to calculate pollutant removals.

Table Notes (this Table includes additional detail not specified in 310 CMR 10.05(6)(k)(4) Table 1):

1. See Appendix A for acceptable pretreatment measures for each SCM.

2. Street Cleaning: Pollutant removal credit is dependent on the type of street cleaner and the frequency of cleaning. See Appendix A for more information.

3. ESSD Credit 3 and Credit 4, Runoff to Qualifying Pervious Area (QPA): Removal credit from the EPA Disconnection Curve is based on the ratio of
impervious to pervious area and the Hydrologic Soil Group (HSG) of underlying soils — 90% TSS removal credit and 60% TP removal credit is provided
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when the Imperious Area (IA) to Pervious (PA) Ratio is as follows: HSG A (1:1 to 1:50), HSG B (1:1 to 1:50), and HSG C (1:2 to 1:50). Refer to Appendix
A for more information.

ESSD Credit 5, Tree Canopy: Consists of a reduction in Effective Impervious Cover (EIC) which may be deducted from the total area of impervious
surface that must be managed as required by Standard 3 (Groundwater Recharge), Standard 4 (Pollutant Removal), and the pollutant removal
requirements of Standard 7. See Appendix A for more information.

ESSD Credit 6, Reduce Impervious Area: Consists of a reduction in Total Impervious Area (TIA) which, by definition, is deducted from the total area of
impervious surface that must be managed as required by Standard 3 (groundwater recharge), Standard 4 (pollutant attenuation), and the pollutant
removal requirements of Standard 7. See Appendix A for more information.

ESSD Credit 7, Buffer Zone Improvement: Removal credit from the EPA Disconnection Curve is based on the ratio of impervious to pervious area and the
Hydrologic Soil Group (HSG) of underlying soils — 90% TSS removal credit and 60% TP removal credit is provided when the Imperious Area (IA) to
Pervious (PA) Ratio is as follows: HSG A (1:1 to 1:50), HSG B (1:1 to 1:50), and HSG C (1:2 to 1:50). Refer to Appendix A for more information.

Proprietary Separator: Higher credit may be provided at the discretion of the Issuing Authority in accordance with 310 CMR 10.05(6)(k)4.e. Pollutant
removal credit is determined on a case-by-case basis in accordance with procedures described in Section 5.3.

Pea Gravel Diaphragm and Grass / Gravel Combination: If properly designed and installed in accordance with the Appendix A Structural SCM
specifications, these SCMs are presumed satisfy the pretreatment requirement for bioretention areas, infiltration trenches, ESSD Credit 3, ESSD Credit 4,
and ESSD Credit 7. TSS pretreatment credit is only available if sheet flow is directed to these SCMs.

Bioretention areas, tree box filters, and roof dripline filters may be designed to act as a filtering practice or an infiltration practice. Filtering bioretention
areas, tree box filters, and roof dripline filters do not infiltrate and cannot be used receive recharge credit towards Standard 3 — they have an underdrain
that captures and conveys runoff downstream. Filtering bioretention areas, tree box filters, and roof dripline filters may be lined. Exfiltrating bioretention
areas , tree box filters, and roof dripline filters are designed to provide infiltration.

Proprietary Media Filter: Higher credit may be provided at the discretion of the Issuing Authority in accordance with 310 CMR 10.05(6)(k)4.e. Pollutant
removal credit is determined on a case-by-case basis in accordance with procedures described in Section 5.3.

Pretreatment is not required for Dry Wells and Roof Dripline Filters for runoff from non-metal roofs. Runoff from metal roofs may be discharged to a Dry
Well or Roof Dripline Filter only if the roof is located outside the Zone II, IWPA of a public water supply, or outside an industrial site.

Porous Pavement: Pretreatment for porous pavements consists of use of vacuum or regenerative air street cleaners and good housekeeping practices
such as not applying traction agents such as sand to the pavement during the winter.

Green Roofs and Rain Barrels & Cisterns: If sized to retain the required 1-inch Water Quality Volume, consists of a reduction in Effective Impervious
Cover (EIC) from the roof which may be deducted from the total area of impervious surface that must be managed as required by Standard 3
(Groundwater Recharge) and Standard 4 (Pollutant Removal). See Appendix A for more information and specific requirements.
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2.3.5 Standard 5: Land Uses with Higher Potential Pollutant Loads
Definition

For Land Uses with Higher Potential Pollutant Loads, source control and pollution prevention shall
eliminate or reduce the discharge of stormwater runoff from such land uses to the Maximum Extent
Practicable. The written Long Term Pollution Prevention Plan (LTPPP) required by 310 CMR
10.05(6)(k)4.a. shall address source controls and pollution measures. This standard will be
presumed to be met if source control and pollution prevention measures listed in the LTPPP are
proposed to be implemented in accordance with the Massachusetts Stormwater Handbook [2022
Edition]. All Land Uses with Higher Potential Pollutant Loads must be completely protected from
exposure to rain, snow, snow melt and stormwater runoff through source control and pollution
prevention measures. This standard shall be presumed to be met when the proponent uses the
specific source control and pollution prevention practices determined by the Department to be
suitable for such use as provided in the Massachusetts Stormwater Handbook [2022 Edition].
Stormwater discharges from Land Uses with Higher Potential Pollutant Loads shall also comply with
the requirements of the Massachusetts Clean Waters Act, M.G.L. c. 21, 88§ 26 through 53, and the
regulations promulgated thereunder at 314 CMR 3.00: Surface Water Discharge Permit Program, 314
CMR 4.00: Massachusetts Surface Water Quality Standards and 314 CMR 5.00: Ground Water
Discharge Permit Program.

Explanation

Land uses with higher potential pollutant loads (LUHPPLS) are defined in 310 CMR 10.04 and 314 CMR
9.02 to include the following: land uses identified in 310 CMR 22.20B(2), 310 CMR 22.20C(2)(a)-(k) and
(m), 310 CMR 22.21(2)(a)1. — 8. and 310 CMR 22.21(2)(b)1. — 6., areas within a site that are the location
of activities that are subject to an individual National Pollutant Discharge Elimination System (NPDES)
permit or the current NPDES Multi-Sector General Permit; auto fueling facilities (gas stations); exterior
fleet storage areas; exterior vehicle service and equipment cleaning areas; marinas and boatyards;
parking lots with high-intensity-use; confined disposal facilities and disposal sites. LUHPPLSs include, but
are not limited to:

e The industrial sectors regulated by the NPDES Multi-Sector General Permit Program. These
sectors include, but are not limited to, manufacturing: mineral, metal, oil and gas; hazardous
waste treatment or disposal facilities; solid waste facilities; wastewater residual landfills; recycling
facilities; steam electric plants; transportation facilities; treatment works; and light industrial
activity.

¢ Any land uses that are regulated by an individual NPDES permit or that are subject to individual
effluent limits established by EPA.

e Any land uses that MassDEP has determined are not suitable for Zone lls and Zone As of public
water supplies, including, without limitation,® the following: automobile junk yards; the removal of
sand and gravel within four feet of the historical high water mark; the storage of hazardous
materials, liquid petroleum, liquid propane, chemical fertilizers, pesticides, manures, septage,
sludge, road-deicing materials or sanding materials; snow or ice that has been removed from
roads and is contaminated with de-icing chemicals; cemeteries, mausoleums; bulk oil terminals;
commercial washing of vehicles and car washes.

15 The complete text of the regulations that identify the land uses that are not suitable for Zone As and Zone lls is set forth in 310
CMR 22.20B(2), 310 CMR 22.20C(2)(a)-(k) and (m), and 310 CMR 22.21(2)(a) 1.-8., and 310 CMR 22.21(b)1.-6. See
http://www.mass.gov/dep/water/laws/regulati.htm#dw.
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o Exterior fleet storage areas; exterior vehicle service maintenance and cleaning areas; marinas
and boatyards; and parking lots with high-intensity-uses (1000 vehicle trips per day or more).
Shopping centers, malls, and large office parks typically have high-intensity-use parking lots.

e Confined disposal facilities as defined in 314 CMR 9.02 and disposal sites as defined in M.G.L. c.
21E and 310 CMR 40.0000.

Treatment Requirements for LUHPPLS

Stormwater discharges from LUHPPLs that are treated by the specific structural SCMs determined to be
suitable for treating runoff from such land uses will be presumed to meet Standard 5. These SCMs are
listed in Table 2-3. This applies only to stormwater discharges that come into contact with the actual area
or activity on the Project Site that may generate the higher potential pollutant load. Runoff from other
portions of the Project Site that does not come into contact with these specific areas or activities and does
not mix with the runoff from these areas or activities does not need to meet Standard 5. For example, on
the site of a chemical manufacturing plant, runoff from any grassed open space or parking area without
high-intensity use, which is separate from the chemical distribution, loading and storage areas, does not
need to meet Standard 5.

Stormwater discharges from LUHPPLs include the use a treatment train that provides pollutant removal
prior to discharge. The treatment train shall provide for at least 44% TSS removal prior to discharge to the
infiltration SCM and shall be designed to treat a WQVv of least 1.0 inch. The WQv may be calculated using
methods described by Standard 4 (see Section 6.2.4). If the land use is one that has the potential to
generate runoff with high concentrations of oil and grease such as a high-intensity-use parking lot, gas
station, fleet storage area, or vehicle service and equipment cleaning area, include the following in the
treatment train: oil grit separator, sand filter, filtering bioretention area or equivalent.’® However, for high-
intensity use parking lots, the surface course of porous pavements (e.g., uppermost layer of porous
asphalt or pervious concrete) is credited with providing the appropriate TSS pretreatment, provided there
is no run-on from adjacent surfaces such as hot mix asphalt parking areas or from downspouts directed
from rooftops (see Table 2-3).

Long-Term Pollution Prevention Plan

Source control and pollution prevention are particularly important for LUHPPLs. All projects must prepare
and implement a long-term pollution prevention plan (LTPPP) plan to comply with Standard 4. The
LTPPP required by Standard 4 must address source control and pollution prevention measures to prevent
direct and indirect alterations to LUHPPLS. Refer to Section 4.3.2 for detailed LTPPP guidance. A
detailed industrial source control and pollution prevention plan (SWPPP) is crucial for sites with land uses
that have higher potential pollutant loads.'” Note, an industrial SWPPP is different than the construction
period SWPPP that addresses construction period runoff.

16 Design any SCMs chosen to remove oil and grease (i.e., oil grit separator) in accordance with the specifications set forth in
Appendix A.

7 If the land use is also subject to the NPDES Multi-Sector General Permit, a Stormwater Pollution Prevention Plan (SWPPP) will
also be required. To avoid duplication of effort, a project Applicant may prepare one document that satisfies the SWPPP
requirements of the NPDES Multi-Sector General Permit and the long-term pollution prevention plan requirements of Standards 4
and 5.
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Table 2-3. SCMs for Land Uses with Higher Potential Pollutant Loads (Table LUHPPL)

Summary of Requirements

Discharges from certain LUHPPLs may be subject to additional regulatory requirements including the need to
obtain an individual or general discharge permit pursuant to the MA Clean Waters Act or Federal Clean Water
Act.

All Applicants must implement source control and pollution prevention.

All SCMs designed in accordance with the Massachusetts Stormwater Handbook will be presumed to meet
Standard 5 (see Appendix A for specifications and Section 6.2 for sizing methodologies).

The required WQV is at least 1.0 inch times the total impervious area of the post-development site.

Many land uses have the potential to generate higher potential pollutant loads of oil and grease. These land
uses include, without limitation, industrial machinery and equipment and railroad equipment maintenance, log
storage and sorting yards, aircraft maintenance areas, railroad yards, fueling stations, vehicle maintenance and
repair, construction businesses, paving, heavy equipment storage and/or maintenance, the storage of
petroleum products, high-intensity-use parking lots, and fleet storage areas. To treat the runoff from such land
uses, use the following SCMs to pretreat the runoff prior to discharge to an infiltration structure: an oil grit
separator, a sand filter, organic filter, filtering bioretention area, or equivalent.

At least 44% TSS removal is required prior to discharge to an infiltration device. For high-intensity use parking
lots, the surface course of porous pavements (e.g., uppermost layer of porous asphalt or pervious concrete) is
credited with providing the required 44% TSS removal pretreatment, provided there is no run-on from adjacent
surfaces such as hot-mix asphalt parking areas and downspouts from rooftops. For bioretention areas, the
pretreatment practices specified in Appendix A for bioretention are presumed to provide the 44% TSS removal
pretreatment. This requirement does not apply to ESSD Credits.

Proprietary Manufactured Separator SCMs may not be used as a terminal treatment device for runoff from land
uses with higher potential pollutant loads. Subsurface infiltrators, even those that have a storage chamber that

has been manufactured, are not considered propriety SCMs, since the treatment occurs in the soil below the

structure, not in the structure.

e See Section 2.5 for setback requirements.

Suitable ESSD Credits

*Most ESSD Credits are suitable. Refer to Table 2-7 for general eligibility
and to the individual credits for site-specific eligibility requirements (see
Appendix A for ESSD Credits).

Suitable Structural Pretreatment SCMs

Deep Sump Catch Basins

Catch Basin Inserts (for Redevelopment and Retrofits only)

Oil Grit Separators

Proprietary Manufactured Separators (see Section 5.3)

Sediment Forebays

Vegetated Filter Strips (must be lined)

Bioretention Pretreatment Practices (see Appendix A)

Porous Pavement (for High Intensity Parking Lots Only)

Suitable Structural Treatment SCMs

(with prior pretreatment)

Sand Filters, Organic Filters,
Proprietary Media Filters, Wet
Basins, Filtering Bioretention Areas,
Extended Dry Detention Basins, and
Constructed Stormwater Wetlands
must be lined and sealed unless at
least 44% of TSS has been removed
prior to discharge to the SCM.

Dry Water Quality Swales must be at
least 2 feet above seasonal high
groundwater.

*Filtering Bioretention Areas and *Filtering Tree Box Filters

*Filtering Roof Dripline Filters

*Constructed Stormwater Wetlands

Dry Water Quality Swales

Extended Dry Detention Basins

*Gravel Wetlands

Proprietary Media Filters. Proprietary Media Filters may not be used as
terminal treatment for runoff from LUHHPLSs unless they have been verified
for such use through the approved evaluation protocols outlined in Section
5.3. Proprietary media filters do not include catch basin inserts.

Sand /Organic Filters

Wet Basins

*Filtering Porous Pavements (for High Intensity Parking Lots Only)
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Suitable Structural Infiltration SCMs (with prior pretreatment)

*Exfiltrating Bioretention Areas and *Exfiltrating Treebox Filters

*Infiltration Basins

*Infiltration Trenches and *Exfiltrating Roof Dripline Filters

Leaching Catch Basins

Subsurface Infiltrators

*Exfiltrating Porous Pavements (for high Intensity Use Parking Lots Only

Notes:
1. Starred practices (*) denote a MassDEP accepted ESSD / LID technique (see Table 4-1 for a full list).
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2.3.6 Standard 6 Critical Areas
Definition

When stormwater discharges are within the Zone Il or Interim Wellhead Protection Area of a public
water supply or near or to any other Critical Area, structural and non-structural SCMs shall be
implemented to remove pathogens and reduce the temperature of the stormwater being discharged.
The written Long Term Pollution Prevention Plan (LTPPP) required by 310 CMR 10.05(6)(k)4.a. shall
address source controls and pollution measures to prevent direct and indirect alterations to Critical
Areas. When SCMs and BMPs specifically described in the Massachusetts Stormwater Handbook
[2022 Edition] as appropriate for Critical Areas are provided, this portion of the standard is presumed
to be met. described in Stormwater discharges and all components of structural and nonstructural
SCMs, located Near or that discharge to Critical Areas, shall be removed and set back from the
receiving water or wetland in accordance with 310 CMR 10.05(6)(q) and receive the highest and best
practical method of treatment. Unless a discharge to a Cold-water Fishery is infiltrated or an ESSD
practice is used, the temperature of the stormwater shall not exceed 68 degrees F at the discharge
point to ensure that there will be no thermal impact to the existing ambient temperature of the
receiving water. A “storm water discharge” as defined in 314 CMR 3.04(2)(a) or (b) to an Outstanding
Resource Water or Special Resource Water shall comply with 314 CMR 3.00: Surface Water
Discharge Permit Program and 314 CMR 4.00: Massachusetts Surface Water Quality Standards.
Stormwater Management Systems located in and stormwater discharges to a Zone | or Zone A are
prohibited, unless essential to the operation of the public water supply.

Explanation

Critical Areas are Outstanding Resource Waters as designated in 314 CMR 4.00, Special Resource
Waters as designated in 314 CMR 4.00, recharge areas for public water supplies as defined in 310 CMR
22.02 (Zone Is, Zone lIs and Interim Wellhead Protection Areas for groundwater sources and Zone As for
Surface Water sources), bathing beaches as defined in 105 CMR 445.000, Cold-Water Fisheries as
defined in 314 CMR 9.02 and 310 CMR 10.04, and Shellfish Growing Areas as defined in 314 CMR 9.02
and 310 CMR 10.04.

e Cold-Water Fisheries are waters in which the mean of the maximum daily temperature over a
seven-day period generally does not exceed 68°F (20°C) and, when other ecological factors are
favorable (such as habitat), are capable of supporting a year-round population of cold-water
stenothermal aquatic life. Waters designated as Cold-Water Fisheries by the Department in 314
CMR 4.00, and waters designated as Cold-Water Fishery resources by the Division of Fisheries
and Wildlife, are Cold-Water Fisheries. Waters where there is evidence based on a fish survey
that a cold-water fish population and habitat exist are also cold-water fisheries.

¢ A Shellfish Growing Area is land under the ocean, tidal flats, rocky intertidal shores and
marshes and land under salt ponds when any such land contains shellfish. Shellfish Growing
Areas include land that has been identified and shown on a map published by the Division of
Marine Fisheries as a Shellfish Growing Area, including any area identified on such map as an
area where shell fishing is prohibited. Shellfish Growing Areas shall also include land designated
by the Department in 314 CMR 4.00 as suitable for shellfish harvesting with or without
depuration. In addition, Shellfish Growing Areas shall include areas designated by the local
shellfish constable as suitable for shell fishing based on the density of shellfish, the size of the
area, and the historical and current importance of the area for recreational and commercial
shellfishing.

e Alist of Outstanding Resource Waters is published in the Surface Water Quality Standards,
314 CMR 4.00.18 This list includes Class A public water supplies approved by MassDEP and

18 Surface Water Quality Standards: https://www.mass.gov/regulations/314-CMR-4-the-massachusetts-surface-water-quality-
standards.
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their tributaries, active and inactive reservoirs approved by MassDEP, certain waters within Areas
of Critical Environmental Concern, certified vernal pools, and wetlands bordering Class A waters.
Wetlands bordering other Class B, SB, or SA ORWs are also Outstanding Resource Waters.
Pursuant to the Surface Water Quality Standards, 314 CMR 4.00, MassDEP may designate as
Special Resource Waters certain waters of exceptional significance such as waters in national or
state parks and wildlife refuges.

e Bathing beaches include public and semi-public bathing beaches as defined by the
Massachusetts Department of Public Health in 105 CMR 445.000'°. The Department of Public
Health maintains an inventory of public and semi-public bathing beaches.

e Recharge areas for Public Water Supplies are defined in the Drinking Water Regulations, 310
CMR 22.0229, and include the Zone A for surface water supplies and the Zone Il and Interim
Wellhead Protection Areas for groundwater supplies. 2t The Zone A means the land area
between the surface water source and the upper boundary of the bank, the land area within a
400-foot lateral distance from the upper boundary of the bank of a Class A surface water used as
a drinking water source as defined in the Surface Water Quality Standards, 314 CMR 4.05(3),
and the land area within a 200-foot lateral distance from the upper boundary of the bank of a
tributary or associated surface water body. The Zone Il means the area of an aquifer that
contributes water to a well under the most severe pumping and recharge conditions that can be
realistically anticipated. The Interim Wellhead Protection Area is used for groundwater sources
for public water supplies that lack a Zone Il that has been approved by MassDEP.

Long-Term Pollution Prevention Plan

Source control and pollution prevention are particularly important for Critical Areas. All projects must
prepare and implement a Long-Term Pollution Prevention Plan (LTPPP) plan to comply with Standard 4.
The LTPPP required by Standard 4 must address source control and pollution prevention measures to
prevent direct and indirect alterations to Critical Areas. Refer to Section 4.3.2 for detailed LTPPP
requirements.

Treatment Requirements for Critical Areas

A stormwater discharge within a Zone Il or Interim Wellhead Protection Area or near or to an Outstanding
Resource Water, a Special Resource Water, a bathing beach, Shellfish Growing Area, or Cold-Water
Fishery requires the use of a treatment train that provides 90% TSS removal and 60% TP removal prior to
discharge. A treatment train that uses the structural SCMs determined by MassDEP to be suitable for
such areas as set forth in Tables 2-4a through Table 2-4d will be presumed to meet this Standard. With
the exception of runoff from a non-metal roof, and runoff from metal roofs located outside the Zone Il or
Interim Wellhead Protection Area of a Public Water Supply or an industrial site, the treatment train shall
provide for at least 44% TSS removal prior to discharge to the infiltration structure. For discharges within
a Zone ll or Interim Wellhead Protection Area or near or to an Outstanding Resource Water, a Special
Resource Water, a Shellfish Growing Area, a bathing beach, or a Cold-Water Fishery, the treatment
SCMs must be designed to treat the required Water Quality Volume (WQv), a volume equal to 1.0 inch
times the total Impervious Surfaces at the post-development site. All SCMs designed, constructed,
operated and maintained in accordance with the specifications set forth in the Massachusetts Stormwater

19 Standards for Bathing Beaches: 105 CMR 445.00: State sanitary code chapter VII: Minimum standards for bathing beaches |
Mass.gov.

20 Recharge Areas: https://www.mass.gov/quides/drinking-water-standards-and-guidelines.

2 Zone A requirements are not applied to backup drinking water sources pursuant to 310 CMR 22.00. However, any backup
drinking water sources designated in the Surface Water Quality Discharge Standards as ORWSs, are still Critical Areas, and any new
stormwater discharges must be setback from the ORW and provided the highest and best practical method of treatment. For
example, see 314 CMR 9.06(6).
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Handbook will be presumed to meet Standard 6 (see Appendix A for specifications and Section 6.2 for
sizing methodologies).
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Table 2-4a. SCMs for Discharges Near or To Shellfish Growing Areas and Bathing Beaches (Table CA1)

Summary of Requirements

e |f applicable, Applicant must comply with additional regulations for Coastal Wetlands set forth in 310 CMR
10.21 through 310 CMR 10.37.

e SCMs designed in accordance with the Massachusetts Stormwater Handbook will be presumed to meet
Standard 6 (see Appendix A for specifications and Section 6.2 for sizing methodologies).

e Required WQUV is at least 1.0 inch times the total impervious area of the post-development site.

e 44% TSS removal must be provided prior to discharge to infiltration SCM. This requirement does not apply
to ESSD Credits.

e For discharges near or to Shellfish Growing Areas or bathing beaches, proprietary manufactured separators
may be used only for pretreatment. Subsurface infiltrators, even those that have a storage chamber that has
been manufactured are not proprietary SCMs, since the treatment occurs in the soil below the structure, not
in the structure itself.

e See Section 2.5 for setback requirements..
Suitable ESSD Credits

*Most ESSD Credits are suitable. Refer to Table 2-7 for general eligibility
and to the individual credits for site-specific eligibility requirements (see
Appendix A for ESSD Credits).

Suitable Pretreatment SCMs

Deep Sump Catch Basins

Catch Basin Inserts (for Redevelopment and Retrofits only)

Oil Grit Separators

Proprietary Manufactured Separators (see Section 5.3)

Sediment Forebays

Vegetated Filter Strips

*Filtering and Exfiltrating Porous Pavements (Surface Course, TSS only)

Suitable Treatment SCMs (with prior pretreatment)

Sand Filters, Organic Filters, *Filtering Bioretention Areas and Filtering Treebox Filters

Proprietary Media Filters, Filtering *Filtering Roof Dripline Filters

Bioretention Areas, and Wet Basins *Constructed Stormwater Wetlands (highly recommended)

must be lined and sealed if at least *Gravel Wetlands

44% TSS has not been removed prior [ Proprietary Media Filters (Proprietary Media Filters may not be used as
to discharge to the SCM. terminal treatment for discharges near or to Critical Areas unless they

have been verified for such use through the approved evaluation
protocols outlined in Section 5.3. Proprietary media filters do not include
catch basin inserts.)

Sand /Organic Filters

Wet Basins

*Filtering Porous Pavements

Suitable Infiltration SCMs (with prior pretreatment)

*Exfiltrating Bioretention Areas and Exfiltrating Treebox Filters
Stormwater Dry Wells (runoff from non-metal roofs and runoff from metal
roofs located outside of the Zone Il or Interim Wellhead Protection Area
of a Public Water Supply and outside of an industrial site only.)
*Infiltration Basins (highly recommended)

*Infiltration Trenches and *Exfiltrating Roof Dripline Filters

Subsurface Infiltrators

*Exfiltrating Porous Pavements

Notes:
1. Starred practices (*) denote a MassDEP accepted ESSD / LID technique (see Table 4-1 for a full list).
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Table 2-4b. Stormwater Discharges Near or To Outstanding Resource Waters, including Vernal Pools and Surface

Water Sources for Public Water Systems (Table CA2)

Summary of Requirements

Construction Sites of 1-acre or more must file a Notice of Intent (WM 09) with MassDEP requesting
approval of the construction period Stormwater Pollution Prevention Plan (SWPPP), if they discharge
near or to an ORW.

Stormwater discharges near or to ORWSs must receive the highest and best practical method of
treatment.

Any SCMs located near certified vernal pool must comply with 310 CMR 10.60%2. Applicants must
perform a certified Vernal Pool Habitat evaluation and demonstrate that the stormwater SCMs meet the
performance standard of having no adverse impact on the habitat functions of a certified vernal pool.

Unless essential to operation of a Public Water System, all stormwater SCMs, including any and all of
their components, are prohibited within the Zone | and Zone A, including but not limited to, porous
pavements.?

SCMs designed in accordance with the Massachusetts Stormwater Handbook will be presumed to meet
Standard 6 (see Appendix A for specifications and Section 6.2 for sizing methodologies).

Required WQV is at least 1.0 inch times the total impervious area of the post-development site.

At least 44% TSS pretreatment must be removed prior to discharge to infiltration SCMs and 25% TSS
removal prior to discharge to any other type of stormwater SCM. This requirement does not apply to
ESSD Credits.

For discharges near or to ORWS, only use proprietary manufactured separators for pretreatment.
Subsurface infiltrators, even those that have a storage chamber that has been manufactured are not
proprietary SCMs, since the treatment occurs in the soil below the structure, not in the structure itself.

See Section 2.5 for setback requirements.

Suitable ESSD Credits

*Most ESSD Credits are suitable. Refer to Table 2-7 for general eligibility
and to the individual credits for site-specific eligibility requirements (see
Appendix A for ESSD Credits).

Suitable Pretreatment SCMs

Deep Sump Catch Basins

Catch Basin Inserts (for Redevelopment and Retrofits only)
Oil Grit Separators

Proprietary Manufactured Separators (see Section 5.3)
Sediment Forebays

Vegetated Filter Strips

Suitable Treatment SCMs (with prior pretreatment)

Sand Filters, Organic Filters, *Filtering Bioretention Areas and Filtering Treebox Filters
Proprietary Media Filters, Filtering *Filtering Roof Dripline Filters

Bioretention Areas, and Wet Basins | *Constructed Stormwater Wetlands (do not use near certified vernal
must be lined and sealed if at least | pool)

44% TSS has not been removed
prior to discharge to the BMP.

*Gravel Wetlands

Proprietary Media Filters (May not be used as terminal treatment for
discharges near or to Critical Areas unless they have been verified for
such use through the approved evaluation protocols outlined in Section
5.3. Proprietary media filters do not include catch basin inserts.)

22 Wildlife Habitat — https://www.mass.gov/lists/water-resources-policies-quidance.

2 This applies to new development and not to Redevelopment or retrofits to existing buildings or land uses located in Zone A. If the
existing buildings and land uses are outside the Zone A and presently discharge to an ORW through an existing conveyance, any
increase in stormwater volume associated with new development or Redevelopment may not be routed through the existing
conveyance to the ORW.
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Sand /Organic Filters
Wet Basins (do not use near certified vernal pool)

Suitable Infiltration SCMs (with prior pretreatment)

*Exfiltrating Bioretention Areas and Exfiltrating Treebox Filters
Stormwater Dry Wells (runoff from non-metal roofs and runoff from metal
roofs located outside of the Zone Il or Interim Wellhead Protection Area
of a Public Water Supply and outside of an industrial site only.)
*Infiltration Basins (highly recommended)

*Infiltration Trenches (highly recommended) and *Exfiltrating Roof
Dripline Filters

Subsurface Infiltrators

Notes:
1. Starred practices (*) denote a MassDEP accepted ESSD / LID technique (see Table 4-1 for a full list).
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Table 2-4c. Stormwater Discharges within Zone A, Zone Is, Zone lIs and Interim Wellhead Protection Areas (Table
CA3)

Summary of Requirements

e Unless essential to operation of a Public Water System, all stormwater SCMs, including any and all
of their components, are prohibited within the Zone | and Zone A, including but not limited to, porous
pavements.?*

e Applicants must comply with local source water protection ordinances, bylaws, and regulations.

e  The Drinking Water Regulations, 310 CMR 22.21(2)(b)(7)?°, require the development of land use
controls in the Zone Il that prohibit land uses that result in rendering 15% or 2500 square feet of a lot
impervious, whichever is larger, unless a system of artificial recharge that does not degrade
groundwater quality is provided. Applicants can comply with these land use controls by designing,
constructing, operating and maintaining a Stormwater Management System in compliance with the
Stormwater Management Standards.

e SCMs designed in accordance with the Massachusetts Stormwater Handbook will be presumed to
the meet this Standard (see Appendix A for specifications and Section 6.2 for sizing
methodologies).

e Required WQu is at least 1.0 inch times the total impervious area of the post-development site.

e Atleast 44% TSS pretreatment must be removed prior to discharge to infiltration SCMs and 25%
TSS removal prior to discharge to any other type of stormwater SCM. This requirement does not
apply to ESSD Credits.

e Fordischarges near or to Zone |, Zone Il, or IWPA, only use proprietary manufactured separators for
pretreatment. Subsurface infiltrators, even those that have a storage chamber that has been
manufactured are not proprietary SCMs, since the treatment occurs in the soil below the structure,
not in the structure itself.

e See Section 2.5 for setback requirements.

Suitable ESSD Credits

*Most ESSD Credits are suitable. Refer to Table 2-7 for general eligibility
and to the individual credits for site-specific eligibility requirements (see
Appendix A for ESSD Credits).

Suitable Pretreatment SCMs

Deep Sump Catch Basins

Catch Basin Inserts (for Redevelopment and Retrofits only)
Qil Grit Separators

Proprietary Manufactured Separators (see Section 5.3)
Sediment Forebays

Vegetated Filter Strips

Suitable Treatment SCMs (with prior pretreatment)

Sand Filters, Organic Filters, *Filtering Bioretention Areas and Filtering Treebox Filters
Proprietary Media Filters, Filtering | *Filtering Roof Dripline Filters
Bioretention Areas, and Wet *Constructed Stormwater Wetlands (do not use near certified vernal

Basins must be lined and sealed if | o0y
at least 44% TSS has not been
removed prior to discharge to the
BMP.

*Gravel Wetlands

Proprietary Media Filters (may not be used as terminal treatment for
discharges near or to Critical Areas unless they have been verified for
such use through the approved evaluation protocols outlined in Section
5.3. Proprietary media filters do not include catch basin inserts.)

2 This applies to new development and not to Redevelopment or retrofits to existing buildings or land uses located in Zone A. If the
existing buildings and land uses are outside the Zone A and presently discharge to an ORW through an existing conveyance, any
increase in stormwater volume associated with new development or Redevelopment may not be routed through the existing
conveyance to the ORW.

% Drinking Water Regulations — https://www.mass.gov/regulations/310-CMR-22-the-massachusetts-drinking-water-regulations.
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Sand /Organic Filters
Wet Basins (do not use near certified vernal pool)

Suitable Infiltration SCMs (with prior pretreatment)

*Exfiltrating Bioretention Areas and Exfiltrating Treebox Filters
Stormwater Dry Wells (runoff from non-metal roofs and runoff from metal
roofs located outside of the Zone Il or Interim Wellhead Protection Area
of a Public Water Supply and outside of an industrial site only.)
*Infiltration Basins (highly recommended)

*Infiltration Trenches (highly recommended) and *Exfiltrating Roof
Dripline Filters

Subsurface Infiltrators

Notes:
1. Starred practices (*) denote a MassDEP accepted ESSD / LID technique (see Table 4-1 for a full list).
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Table 2-4d. Stormwater Control Measures for Cold-Water Fisheries (Table CA4)

Summary of Requirements

e SCMs designed in accordance with the Massachusetts Stormwater Handbook will be presumed to meet
the Standard (see Appendix A for specifications and Section 6.2 for sizing methodologies).

e Required WQUV is at least 1.0 inch times the total impervious area of the post-development site.

e Atleast 44% TSS removal required prior to discharge to infiltration SCMs. This requirement does not
apply to ESSD Credits.

e For discharges near or to Cold-Water Fisheries, only use proprietary manufactured separators for
pretreatment. Subsurface infiltrators, even those that have a storage chamber that has been
manufactured are not proprietary SCMs, since the treatment occurs in the soil below the structure, not
in the structure itself.

e All components of Stormwater Management Systems and discharges must be at least 100-feet from the
mean annual high water line of the cold-water fisheries.

e See Section 2.5 for setback requirements.

Suitable ESSD Credits

*Most ESSD Credits are suitable. Refer to Table 2-7 for
general eligibility and to the individual credits for site-specific
eligibility requirements (see Appendix A for ESSD Credits).

Suitable Pretreatment SCMs

Deep Sump Catch Basins

Qil Grit Separator

Proprietary Separators (see Section 5.3)
Sediment Forebay

Vegetated Filter Strips

Suitable Treatment SCMs (with prior pretreatment)

Sand Filters, Organic Filters, Proprietary *Filtering Bioretention Areas and Filtering Treebox Filters
Media Filters, Filtering Bioretention Areas and | *Filtering Roof Dripline Filters

Wet Basins must be lined and sealed unless *Dry Water Quality Swales

44% of TSS has been removed prior to Grass Channels

discharge to the SCM. Leaching Catch Basins

Stormwater infiltration practices may be used, | Proprietary Media Filters (may not be used for terminal
provided at least 44% TSS pretreatment has treatment for discharges near or to Critical Areas unless
been provided prior to runoff being directed to | they have been verified for such use through the approved

the infiltration practice. Grass channels and evaluation protocols outlined in Section 5.3. Proprietary
dry water quality swales must be at least 2 feet | media filters do not include catch basin inserts.)
above seasonal high groundwater. Sand /Organic Filters

*Wet Water Quality Swales
*Green Roofs

Suitable Infiltration SCMs (with prior pretreatment)

*Infiltration Trenches and *Exfiltrating Roof Dripline Filters
*Infiltration Basins

Subsurface Infiltrators

*Exfiltrating Bioretention Areas and Exfiltrating Treebox
Filters

Stormwater Dry Wells (runoff from non-metal roofs and
runoff from metal roofs located outside the Zone Il or Interim
Wellhead Protection Area of a Public Water Supply or an
industrial site only)

Notes:
1. Starred practices (*) denote a MassDEP accepted ESSD / LID technique (see Table 4-1 for a full list).
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Standard 7: Redevelopment

Redevelopment Projects shall be subject to the following:

a.

A Redevelopment project is required to meet the following Stormwater Management
Standards only to the Maximum Extent Practicable: 310 CMR 10.05(6)(k)2., 310 CMR
10.05(6)(k)3., the pretreatment and structural Stormwater Control Measures and related
stormwater Best Management Practice requirements of 310 CMR 10.05(6)(k)5. and 6, and
the Setback requirements at 310 CMR 10.05(6)(q). Existing stormwater discharges shall
comply with 310 CMR 10.05(6)(k)1. only to the Maximum Extent Practicable.

Redevelopment projects shall comply with all other requirements of the Stormwater
Management Standards and improve existing conditions by reducing the peak discharge rate,
increasing stormwater recharge, and removing pollutants such as Total Suspended Solids
and Total Phosphorus from the discharge.

All provisions of 310 CMR 10.05(6)(k)4. apply to Redevelopment Projects, except that
Stormwater Management Systems for Redevelopment shall be designed to remove 80% of
the average annual post-construction load of Total Suspended Solids (TSS) and 50% of the
average annual post-construction load of Total Phosphorus (TP). This standard is to be met
on the Project Site unless Impracticable as demonstrated by a written alternatives analysis, in
which case Offsite Mitigation for Redevelopment must be implemented to achieve the
removal standard of 80% TSS and 50% TP. Offsite Mitigation for Redevelopment may be
used to fully meet the 80% TSS and 50% TP removal standard, or to meet the portion of the
80% TSS and 50% TP removal standard that cannot be fully met on the Project Site. Offsite
Mitigation for Redevelopment may also be allowed for the requirements of 310 CMR
10.05(6)(k)3 and 310 CMR 10.05(6)(k)11.d. when the written alternatives analysis determines
Maximum Extent Practicable cannot be achieved on the Project Site.

Offsite Mitigation for Redevelopment shall be evaluated in the following order: same Project
Site, same Project Locus, adjacent site, same wetland Resource Area, same municipality,
and the same stream reach within the Hydrologic Unit Code (HUC) 12 sub-watershed. All
instances of Offsite Mitigation for Redevelopment shall be within the same HUC 12 sub-
watershed. MassDOT may use the Watershed-scale Accounting Method within the HUC 10
within a three-year period after the final Order is issued to meet the requirements of 310 CMR
10.05(6)(k)7. The Watershed-scale Accounting Method may be used rather than or in
addition to meeting 310 CMR 10.05(6)(k)7 on the Project Site, through the Macro-Approach,
or by using Offsite Mitigation for Redevelopment, if these options are Impracticable. The
implementation of Stormwater Control Measures through the Watershed-scale Accounting
Method must be tracked by an annual report available to the Issuing Authority and to
MassDEP.

Retrofit Projects shall comply with 310 CMR 10.05(6)(k)1., 5., 6., 8., 9., and 10. Retrofit
Projects shall not have to comply with 310 CMR 10.05(6)(k)2., 3., 4., and 11., except they
must improve existing conditions for at least peak discharge rate, recharge, or water quality
treatment.

Explanation

For purposes of the Stormwater Management Standards, Redevelopment projects are defined to include
the following:

1)

2)

improvement of existing roadways, including widening less than a single lane, adding shoulders,
correcting substandard intersections, and improving existing drainage systems;

Development, rehabilitation, expansion and phased projects on previously developed sites,
provided the Redevelopment results in no net increase in impervious area; and
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3) Remedial projects specifically designed to provide improved stormwater management, such as
projects to separate storm drains and sanitary sewers.

The portion of a property that is currently undeveloped is not a Redevelopment and thus does not fall
under Standard 7. To the extent a project includes development of previously undeveloped areas, the
project must comply fully with all the Stormwater Management Standards (see example at the end of this
section). Redevelopment within previously developed Riverfront Area is defined differently (see 310 CMR
10.58).

Redevelopment Checklist and Written Alternatives Analysis

The Redevelopment Checklist must be completed and submitted with the WPA NOI or WQC
Application for any project that includes Redevelopment (see Appendix E). The Redevelopment
Checklist provides a detailed list of requirements that Redevelopment projects must meet for
each Stormwater Standard. If the Redevelopment Checklist demonstrates that full compliance
can’t be achieved for any applicable Stormwater Standards, or if Standard 4 cannot be fully met,
a written alternatives analysis must be completed as detailed by Section 6.1.4. The written
alternatives analysis must identify Offsite Mitigation alternatives to meet Standard 7 for water
quality treatment as detailed by Section 6.2.7.

The written alternatives analysis must also be prepared for any applicable project seeking to
demonstrate compliance with some or all Standards to the MEP. (See “Maximum Extent
Practicable” discussion below for a list of applicable projects that are subject to the Stormwater
Standards only to the MEP.) Also refer to Section 6.1.4 for instruction on how to complete the
written alternatives analysis.)

Summary of Requirements

Requirements for each Stormwater Standard for Redevelopment projects are listed in Table 2-5. As
indicated by the Table, Redevelopment projects are subject to certain Stormwater Standards only to the
Maximum Extent Practical (MEP). Refer to each Stormwater Standard for a more detailed explanation of
requirements and how to meet them. See below section for more information on MEP.

Table 2-5. Requirement summary Redevelopment projects, listed by Standard

Staﬂgard Standard Description Requirement Summary
. Full compliance is required for new outfalls. Existing outfalls shall
1 e U”‘Fea‘e‘j DIEBREIEES be brought into compliance to the Maximum Extent Practicable
or Erosion to Wetlands
(MEP).
2 Peak Rate Attenuation Emstm_g conditions must be improved to the MEP (i.e., reduce
peak discharge rate).
3 Stormwater Recharge Existing conditions must be improved to the MEP (i.e., increase

stormwater recharge).

Full compliance is required for pollution prevention requirements.
4 Pollutant Removal Develop a Long-Term Pollution Prevention Plan (LTPPP). See
Standard 7 for pollutant removal requirements.

Full compliance is required for pollution prevention requirements.
Develop a LTPPP. Compliance to the MEP for pretreatment and
treatment requirements. Must use practices approved by
MassDEP for LUHPPLS (Table 2-3).

5 LUHPPLs
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Stalggard Standard Description Requirement Summary
Full compliance is required for pollution prevention requirements.
. Develop a LTPPP. Compliance to the MEP for pretreatment and

6 Critical Areas . .
treatment requirements. Must use practices approved by
MassDEP for Critical Areas (Table 2-4).
Full compliance is required. Remove at least 80% of the average

7 Redevelopment annual post-construction load of TSS and 50% of the average
annual post-construction load of TP.

8 Construction Period Full compliance is required. Develop a Construction Period

Controls Erosion and Sedimentation Control Plan (CPPP).
9 Operation and Full compliance is required. Develop a Long-Term Operation and
Maintenance Plan Maintenance Plan.

Full compliance is required. Eliminate all lllicit Discharges to

10 lllicit Discharges storm drains, wastewater drainage systems, groundwater wells,
and Wetland Resource Areas.
Use of practices approved by MassDEP for TMDLs will be

1 TMDLs presumed to the meet the Standard (Table 2-6). SCMs sized to
remove 80% TSS and 50% TP and that provide recharge to the
MEP will be presumed to meet the Standard.

Maximum Extent Practicable

A Redevelopment project is required to meet certain Stormwater Standards only to the Maximum Extent
Practicable (MEP) as summarized by Table 2-5. For the purpose of Standard 7, “to the maximum extent
practicable” is defined by 310 CMR 10.05(6)(0). In addition, the Stormwater Management Standards
apply only to the MEP to the following in accordance with 310 CMR 10.05(6)(m):

1. Housing development and Redevelopment projects comprised of detached single-family
dwellings on four or fewer lots that have a stormwater discharge that may potentially affect a
Critical Area;

2. Multi-family housing developments and Redevelopment projects with four or fewer units, including
condominiums, cooperatives, apartment buildings, and townhouses, that have a stormwater
discharge that may potentially affect a Critical Area;

3. Housing development and Redevelopment projects comprised of detached single-family
dwellings, on five to nine lots, provided there is no stormwater discharge that may potentially
affect a Critical Area;

4. Multi-family housing development and Redevelopment projects, with five to nine units, including
condominiums, cooperatives, apartment buildings and townhouses, provided there is no
stormwater discharge that may potentially affect a Critical Area;

5. Marinas and boatyards provided that the hull maintenance, painting and service areas are
protected from exposure to rain, snow, snowmelt, and stormwater runoff;

6. Unpaved footpaths, unpaved and paved bicycle paths, public shared use paths, and other
unpaved or paved paths for pedestrian and/or nonmotorized vehicle access (with the exception of
wheelchairs and other power-driven mobility devices by individuals with a mobility disability,
electric bicycles and electric scooters, emergency vehicles, and vehicles performing periodic
maintenance), not including paved sidewalks located near or adjacent to private and public roads;
and

7. Maintenance of An Existing Public Roadway.

Project Applicants seeking to demonstrate compliance with some or all of the Standards to the MEP and
improve existing conditions shall demonstrate that:
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1. They have made all reasonable efforts to meet each of the Standards;

2. They have made a written alternatives analysis of possible stormwater management measures
including Environmentally Sensitive Site Design and Low Impact Development techniques or
practices that minimize land disturbance and Impervious Surfaces, structural stormwater control
measures, Best Management Practices, pollution prevention, erosion and sedimentation control and
proper operation and maintenance of stormwater best management practices; and

3. If full compliance with the Standards cannot be achieved, they are implementing the highest
practicable level of stormwater management.

Refer to Section 6.1.4 for more information on the written alternatives analysis.

Improve Existing Conditions

All Redevelopment projects must improve existing conditions. New stormwater controls (retrofitted or
expanded) should be incorporated into the design and result in a reduction in annual stormwater pollutant
loads from the site. All Redevelopment projects shall also incorporate measures that will address water
quantity issues by reducing the peak runoff rate from the site and by increasing recharge. Gear actions to
improve existing conditions towards addressing known water quality and water quantity problems such as
documented failures to meet the Surface Water Quality Standards, low stream flow, or repeated flood
events.

Also refer to Section 5.2 for special considerations that provide unique opportunities to improve existing
conditions for Redevelopment projects, including groundwater recharge areas, Cold-Water Fisheries, and
Brownfield Redevelopments.

Offsite Mitigation

As defined by 310 CMR 10.04, Offsite Mitigation is a compliance approach for Redevelopment projects
where Stormwater Control Measures (SCMs) are implemented at a location that is not within the Project
Site to achieve compliance with Standard 3 (recharge), the pollutant removal requirements of Standard 7,
and Standard 11 (TMDLSs). Offsite Mitigation must be implemented when the pollutant removal
requirements of Standard 7 and Standard 11 cannot be fully met onsite. Offsite Mitigation may be allowed
for Standard 3 (recharge) and the recharge requirements of Standard 11 when the written alternatives
analysis determines that the Standard cannot be met to the Maximum Extent Practicable onsite. Refer to
Section 6.2.7 for more information on evaluation of Offsite Mitigation alternatives.

Tear Downs

Although Redevelopment, tear downs and replacement of previously developed buildings and Impervious
Surfaces should be able to fully meet the 11 Stormwater Management Standards. Tear downs and
replacements provide greater opportunity and flexibility to reconstruct a site using Environmentally
Sensitive Site Design, Low Impact Development techniques, green roofs, and green parking areas,
enhance landscaping, and install structural SCMs than other types of Redevelopment projects, which, for
example, may only include full depth reconstruction of an existing parking lot. Although MEP applies to
tear downs as a Redevelopment activity, because there is greater flexibility, the expectation is that tears
downs should be able to fully meet the Standards. This needs to be addressed in the written alternatives
analysis required to demonstrate MEP (see Section 6.1.4).

Retrofits
Retrofits are site specific changes designed solely to improve water quality, reduce peak runoff rates,

increase recharge, or reduce or eliminate combined sewer overflows (CSO). Retrofits are not a
component of new development or maintenance.
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Retrofit Projects shall comply with Stormwater Management Standards 1, 5, 6, 8, 9, and 10. Retrofit
Projects do not have to comply with Standard 2, 3, 4, and 11, except they must improve existing
conditions for at least peak runoff rate, recharge, or water quality treatment. Refer to Section 5.1 for more
information on Retrofit projects.

Sites with Combined New Development and Redevelopment

The portion of a property that is currently undeveloped is not Redevelopment and thus does not fall under
Standard 7. Development in that portion of the property must fully meet the Wetlands and WQC
regulations, including the Stormwater Management Standards. To the extent that a project includes
development of previously undeveloped areas, the project must comply fully with all the Stormwater
Management Standards. The following example demonstrates how the Stormwater Management
Standards apply to a site that includes both new development and Redevelopment.

New Development and Redevelopment Example

Problem Statement. Assume a 5-acre site composed of 2 acres of Impervious Surfaces including
parking, a warehouse, and manufacturing plant, and 3 acres of undeveloped areas, including wetlands.
The site is proposed to be redeveloped into a mixed-use development with 3 acres of Impervious
Surfaces (meaning 1 acre of new impervious area is proposed).

Solution. Because there is one additional acre of impervious surface proposed, stormwater runoff
from at least one acre of impervious surface must be directed to SCMs that are designed and
constructed to fully meet all the Stormwater Management Standards.

e The remaining two acres of existing Impervious Surfaces included in the project may be
treated as a Redevelopment.

¢ Runoff from the Redevelopment portion of the project may be directed to SCMs that are
designed and constructed to meet Standards 2, 3, and the pretreatment and SCM
requirements of 5, and 6 to the MEP.

e Any new stormwater outfalls must be designed in compliance with Standard 1. Existing outfalls
are required to comply with Standard 1 only to the MEP.

e The Stormwater Management System must also improve existing conditions.

e Along-term pollution prevention plan, an erosion and sedimentation control plan and a long-
term operation and maintenance plan must be prepared for the entire site in accordance with
the applicable provisions of Standards 4 through 6, 8, and 9. All lllicit Discharges to the
stormwater system must be eliminated in accordance with Standard 10.
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2.3.8 Standard 8: Construction Period Controls
Definition

A plan to control construction-related impacts including erosion, sedimentation and other pollutant
sources during construction and land disturbance activities (construction period erosion,
sedimentation and pollution prevention plan) shall be developed and implemented. This standard
shall be presumed to be met when the construction period erosion, sedimentation and pollution
prevention plan is prepared in accordance with the Massachusetts Stormwater Handbook [2022
Edition]. No construction period runoff may be directed to the post construction SCMs or other BMPs.
The construction period erosion, sedimentation and pollution prevention plan shall be submitted with
the Notice of Intent for review and approval by the Issuing Authority. A condition shall be included in
the Order of Conditions that specifies that failure to comply with the construction period erosion,
sedimentation and pollution prevention plan as approved in the Order of Conditions shall be deemed
to be noncompliance. Field inspections of construction period BMPs identified in the construction
period erosion, sedimentation and pollution prevention plan shall be performed at least once every
seven calendar days during the construction period and maintenance or corrective actions shall be
taken to ensure compliance. Inspections and maintenance or corrective actions shall be documented
in a report and made available to the issuing authority upon request.

Explanation

Construction runoff is one of the leading causes of impairments to wetlands. To minimize these
impairments, careful attention must be paid to preparing and implementing a Construction Period
Pollution Prevention Plan (CPPP). For all projects subject to jurisdiction under the Wetlands Protection
Act, a CPPP that identifies the party or parties responsible for implementing the plan or any components
thereof must be submitted with the NOI or WQC application.?¢

Projects that disturb one acre of land or more are required to obtain coverage under the latest NPDES
Construction General Permit (CGP) issued by EPA and prepare a Stormwater Pollution Prevention Plan
(SWPPP).27 To avoid duplication of effort, a project Applicant can prepare a single document that satisfies
the SWPPP requirements of the CGP and the CPPP requirements of Standard 8. For all projects that are
required to obtain coverage under the CGP, the Issuing Authority shall require submission of the SWPPP
before land disturbance commences.

Construction Period Pollution Prevention Plan

Refer to Section 4.3.3 for a list of minimum requirements, guidance, and resources that may be
used to prepare the required CPPP.

Implementation, and Maintenance of Construction Period SCMs

During land disturbance and construction activities, project Applicants must implement controls specified
in the CPPP that prevent erosion, control sediment movement, and stabilize exposed soils to prevent
pollutants from moving offsite or entering wetlands or waters. Land disturbance activities include
demolition, construction, clearing, excavation, grading, filling, and reconstruction.

% For projects subject to jurisdiction under the Wetlands Protection Act, the construction period pollution prevention and erosion and
sedimentation control plan must be included in the Stormwater Report submitted with the Wetlands Notice of Intent..

27 EPA NPDES: https://www.epa.gov/npdes.
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No post-construction SCMs or BMPs may be used to manage construction period runoff. Many
stormwater technologies (infiltration technologies) are not designed to handle the high concentrations of
sediments typically found in construction runoff, and thus must be protected from construction-related
sediment loadings.

Size sediment traps to provide adequate capacity and retention time to allow for proper settling of fine-
grained soils (see Section 6.2.8 for sizing guidance). Construction period BMPs must be properly
operated and maintained in accordance with the CPPP.

Note: The Order of Conditions contains a general condition that requires the responsible party or parties
to implement the CPPP as approved by the Conservation Commission, until the site is fully stabilized and
the temporary erosion and sedimentation controls are removed.?® The Conservation Commission may
include Special Conditions to ensure the CPPP is properly implemented by the Construction Contractor.

28 Order of Conditions: https://www.mass.gov/how-to/wpa-form-5-order-of-conditions.

Page 2-40


https://url.avanan.click/v2/___https:/www.mass.gov/how-to/wpa-form-5-order-of-conditions___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjZiOGE6ZjVhYjY1N2I4MTQ4NThmMDJiZTY0ZjMzNzAyYWYxNzg4ZDRmYjU4MjY2ZWM5YjM4ZTU0ODM1YzY3NGI5MmEwOTpwOlQ

Massachusetts Stormwater Handbook
Chapter 2: The Massachusetts Stormwater Management Standards

2.3.9 Standard 9: Operation and Maintenance Plan
Definition

A long-term operation and maintenance plan shall be developed and implemented to ensure that the
stormwater management system functions as designed. This standard is presumed to be met when
the maintenance proposed in the long-term operation and maintenance plan occurs with the
frequencies listed in Appendix A of the Massachusetts Stormwater Handbook [2022 Edition] and
when the plan is otherwise prepared in accordance with the Handbook. The long-term operation and
maintenance plan shall be submitted with the Notice of Intent, for review and approval by the Issuing
Authority. After a Certificate of Compliance has been issued or the Order of Conditions has expired,
a Maintenance Log shall list the maintenance activities and long-term pollution prevention plan
measures that have occurred and the specific dates of the maintenance and pollution prevention
activities. The Maintenance Log shall be kept up-to-date. The Maintenance Log shall be made
available to the Issuing Authority no later than 5 business days after any request.

Explanation

A long-term Operation and Maintenance (O&M) Plan must be submitted with the NOI or WQC
Application. The SCM Specifications include the basic maintenance requirements for each relevant SCM
(Appendix A). Additional requirements apply for proprietary SCMs as indicated by Section 5.3. The
maintenance requirements for SCMs should be considered during the selection process. Because
maintenance is mandatory, it is logical that SCM selection should gravitate toward measures that are
more easily maintained. SCMs installed above ground are generally easier to maintain than ones placed
underground.

For most SCMs, the maintenance requirements include visual inspections (e.g., inspection of sediment
forebays) and physical upkeep (e.g., removing and disposing of sediment, and mowing water quality
swales). Whatever the maintenance requirements, the Stormwater Management Standards mandate that
all stormwater management facilities have a long-term O&M Plan.

The long-term O&M Plan must provide that best practical measures are implemented to conduct
maintenance activities in a manner that avoids, minimizes and mitigates adverse impacts to Wetland
Resource Areas. SCMs should be designed to minimize maintenance needs wherever possible.
Applicants should anticipate future maintenance problems and develop plans to alleviate them as much
as possible. Preventative design measures, such as using forebays to trap incoming first-flush sediment,
can reduce the future maintenance costs and requirements.

At minimum, include the following in the Long-Term Operation and Maintenance Plan:

¢ Name of the Stormwater Management System(s) owners;

e The party or parties responsible for operation and maintenance, including how future property
owners will be notified of the presence of the Stormwater Management System and the
requirement for proper operation and maintenance;

e Aplan thatis drawn to scale and shows the location of all stormwater SCMs in each treatment
train along with all piping, and discharge point(s);

¢ An accompanying table listing all stormwater SCMs in each treatment train, including a unique
identification number (e.g., Basin #1), location description (e.g., southwest corner of site near
Smith Road), geographic coordinates, and design purpose (e.g., peak flow attenuation, water
quality).

e The routine maintenance tasks to be undertaken after construction is complete for each
stormwater SCM (e.g., mowing, sediment clean-out), and a schedule for implementing those
tasks;
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e Anticipated non-routine maintenance tasks to be undertaken after construction is complete for
each stormwater SCM (e.g., repair eroded embankment, replace dead vegetation, replace
missing trash rack);A description and delineation of public safety features;

e Training, if any, needed to maintain the Stormwater Management System such as operation of
any gate valves to provide for shut down and containment in the event of a fuel spill, including
frequency of that training;

e An estimated operations and maintenance budget;
e Operation and maintenance log form;
e Location where the log will be stored; and

e Statement in the O/M plan that it will be made available to the Issuing Authority upon request.

The Operation and Maintenance Plan shall identify best management practices for implementing
maintenance activities in a manner that minimizes impacts to Wetland Resource Areas.?°

Responsibility for Operation and Maintenance Plan

For projects subject to jurisdiction under the Wetlands Protection Act, the Conservation Commission and
MassDEP will take the actions set forth below to ensure compliance with Standard 9. Unless and until
another party accepts responsibility, the Conservation Commission and MassDEP shall presume that the
owner of the SCM is the landowner of the property on which the SCM is located, unless there is a legally
binding agreement with another entity that accepts responsibility for the operation and maintenance. If an
Applicant envisions that the municipality may accept responsibility for the operation and maintenance of a
stormwater SCM, the Applicant shall notify the Conservation Commission and make available to the
municipal official responsible for stormwater management the design and operation and maintenance
plan for the SCM in order that the municipal official may have an opportunity to review and provide
comments to the Conservation Commission within a reasonable period of time prior to the issuance of the
Final Order of Conditions. It is recommended that the Conservation Commission solicit comments from
the responsible municipal official.

Order of Conditions and Certificate of Compliance

To ensure compliance with Standard 9, the Order of Conditions contains general conditions that require
the responsible party to operate and maintain stormwater SCMs in accordance with design plans and the
approved O&M plan, maintain an operation and maintenance log and allow inspection of the premises to
ensure compliance with the O&M requirements for each SCM.3° The Conservation Commission may
consider adding Special Conditions to ensure that the O&M plan is properly implemented by the
responsible party. These same continuing conditions should be included in the Certificate of Compliance.

The Order of Conditions should also include a condition requiring the responsible party to submit an O&M
Compliance statement when requesting a Certificate of Compliance. The O&M Compliance Statement
should identify the party responsible for implementation of the O&M Plan and state that:

a. the site has been inspected for erosion and appropriate steps have been taken to permanently
stabilize any eroded areas;

2 Some Applicants may have developed an operation and maintenance plan for stormwater SCMs to meet the requirements of the
National Pollutant Discharge System Elimination System (NPDES) Multi-Sector General Permit or the NPDES General Permit for
Municipal Separate Storm Sewer Systems (MS4 Permit). To avoid duplication of effort, Applicants may be able to prepare one plan
for the operation and maintenance of stormwater SCMs that fulfills the requirements of Standard 9 and the applicable NPDES
general stormwater permit. The Operation and Maintenance Plan must be included in the Stormwater Report (see Section 6.1)

30 Order of Conditions: https://www.mass.gov/how-to/wpa-form-5-order-of-conditions.
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b. all aspects of the stormwater SCMs have been inspected for damage, wear and malfunction, and
appropriate steps have been taken to repair or replace the system or portions of the system so
that the stormwater at the site may be managed in accordance with the Stormwater Management
Standards;

c. future responsible parties must be notified of their continuing legal responsibility to operate and
maintain the structure; and

d. the Operation and Maintenance Plan for the stormwater SCMs is being implemented.

In the case of stormwater SCMs that are serving more than one lot or more than unit, the Applicant
should include with the WPA Notice of Intent (NOI) a mechanism for implementing and enforcing the
Operation and Maintenance Plan. The Applicant should identify the lots or units that will be serviced by
the proposed stormwater SCMs. The Applicant should also provide a copy of the legal instrument (e.g.,
deed, homeowner’s association, utility trust or other legal entity) that establishes the terms of and legal
responsibility for the operation and maintenance of stormwater SCMs. In the event that the stormwater
SCMs will be operated and maintained by an entity, municipality, state agency or person other than the
sole owner of the lot upon which the stormwater management facilities are placed, the Applicant should
provide a plan and easement deed that provides a right of access for the legal entity to be able to perform
said operation and maintenance functions. It is recommended that the Order of Conditions include a
condition requiring that the responsible party provide a copy of the Order of Conditions and the legal
instrument to each unit or lot owner at or before the purchase of each unit or lot to be serviced by the
stormwater SCMs. When requesting the issuance of a Certificate of Compliance, the Applicant should
identify to the Conservation Commission or MassDEP in writing the entity with legal responsibility for the
operation and maintenance of the stormwater SCMs and provide a copy of the recorded instrument
creating the responsible entity.

Certificate of Compliance Inspections

Prior to issuing a Certificate of Compliance, the Conservation Commission or MassDEP should inspect
the site to determine whether the Stormwater SCMs are operating as designed so that the stormwater at
the site may be managed in accordance with the Stormwater Management Standards. In conducting the
inspection, the Conservation Commission or MassDEP should look for indications that the stormwater
SCMs are not functioning as designed. Evidence of problems with stormwater SCMs may include
sediment plumes at outfalls, excessive sand and debris in catch basins, oil sheens, stressed vegetation,
accumulated litter, and/or failure of the SCM to drain after 72 hours. No Certificate of Compliance should
be issued unless and until the stormwater SCMs are functioning in accordance with the Final Order of
Conditions and the Stormwater Management Standards.
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2.3.10 Standard 10: lllicit Discharges to Drainage System
Definition

All lllicit Discharges to Waters of the Commonwealth and/or the Stormwater Management System
are prohibited.

Explanation

Standard 10 prohibits lllicit Discharges to Stormwater Management Systems and to Wetland Resource
Areas. The Stormwater Management System is the system for conveying, treating, and infiltrating
stormwater on-site, including SCMs and any pipes intended to transport stormwater to the groundwater, a
Surface Water, or municipal separate storm sewer system. lllicit Discharges to the Stormwater
Management System are discharges that are not entirely comprised of stormwater. Notwithstanding the
foregoing, an lllicit Discharge does not include discharges from the following activities or facilities:
firefighting, water line flushing, landscape irrigation, uncontaminated groundwater, potable water sources,
foundation drains, air conditioning condensation, footing drains, individual resident car washing, flows
from riparian habitats and wetlands, dechlorinated water from swimming pools, water used for street
washing and water used to clean residential buildings without detergents.

lllicit Discharge Compliance Statement

Applicants of projects within Wetlands jurisdiction must demonstrate compliance with this requirement by
submitting to the Issuing Authority an lllicit Discharge Compliance Statement verifying that no lllicit
Discharges exist on the site and should also include in the pollution prevention plan measures to prevent
lllicit Discharges to the Stormwater Management System, including wastewater discharges and
discharges of stormwater contaminated by contact with process wastes, raw materials, toxic pollutants,
hazardous substances, oil, or grease. The lllicit Discharge Compliance Statement may be filed with the
WPA NOI or WQC Application. If the lllicit Discharge Compliance Statement has not been filed, the Final
Order of Conditions shall require the submission of an lllicit Discharge Compliance Statement prior to the
discharge of stormwater runoff to the post-construction stormwater best management practices. The
Issuing Authority should not issue a Certificate of Compliance until it has determined that the lllicit
Discharge Compliance Statement has been submitted, has reviewed the lllicit Discharge Compliance
Statement, and has verified that there are no lllicit Discharges at the site.

The lllicit Discharge Compliance Statement should be accompanied by a site map that is drawn to scale
and that identifies the location of any systems for conveying stormwater on the site and shows that these
systems do not allow the entry of any lllicit Discharges into the Stormwater Management System. The site
map should identify the location of any systems for conveying wastewater and/or groundwater on the site
and show that there are no connections between the stormwater and wastewater management systems
and the location of any measures taken to prevent the entry of lllicit Discharges into the Stormwater
Management System. For Redevelopment projects, the lllicit Discharge Compliance Statement shall also
document all actions taken to identify and remove lllicit Discharges, including, without limitation, visual
screening, dye or smoke testing, and the removal of any sources of lllicit Discharges to the Stormwater
Management System.

Many municipal and state agencies that own and operate roadways are also subject to coverage under
the NPDES General Permit for Stormwater Discharges from Small Municipal Separate Storm Sewer
Systems (the MS4 Permit). State agencies and municipalities covered by the MS4 Permit are required to
have a stormwater management program that includes lllicit Discharge detection and elimination. For
roadways covered by the MS4 Permit, the Applicant may demonstrate compliance with Standard 10 by
documenting the actions taken to identify and eliminate lllicit Discharges under the MS4 Permit. To
prevent duplication of effort, the Applicant may submit copies of reports prepared to satisfy the lllicit
Discharge detection and elimination program requirements of the MS4 Permits as its lllicit Discharge
Compliance Statement.
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Illicit Discharge Resources

An lllicit Discharge Compliance Statement is required to be submitted with the WPA NOI or WQC
Application. The following references may be used to identify whether there are any existing lllicit
Discharges to the stormwater drainage system on site. If there are any lllicit Discharges on site, the
following resources all include information on source tracking and elimination.

e Center for Watershed Protection and R. Pitt (2004). lllicit Discharge Detection and Elimination
Guidance Manual, https://www3.epa.gov/npdes/pubs/idde_manualwithappendices.pdf.

¢ New England Interstate Water Pollution Control Commission (2003). lllicit Discharge Detection and
Elimination Manual, http://www.neiwpcc.org/neiwpcc _docs/iddmanual.pdf.

e US Environmental Protection Agency (2012). Draft New England Bacterial Source Tracking Protocol,
https://www3.epa.gov/regionl/npdes/stormwater/ma/2014Appendix|.pdf.

e Urban Water Resources Research Council (2014). Pathogens in Urban Stormwater Systems,
https://www.asce-pgh.org/Resources/EWRI/Pathogens%20Paper%20August%202014.pdf.
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2.3.11 Standard 11: Total Maximum Daily Loads
Definition

If the project will discharge stormwater to a wetland Resource Area for which a TMDL has been
approved by EPA, or an Alternative TMDL has been accepted by EPA, for phosphorus, nitrogen,
pathogens, and/or metals, Source Control Measures shall be identified in the long-term pollution
prevention plan required by 310 CMR 10.05(6)(k)4. to eliminate or reduce such pollution and shall
thereafter be implemented. The Stormwater Management System, including Environmentally
Sensitive Site Design and Low Impact Development, shall be presumed to meet this standard when:

a. Stormwater Control Measures listed in the Massachusetts Stormwater Handbook [2022
Edition] that specifically address any applicable TMDL or Alternative TMDL are implemented;

b. A long-term pollution prevention plan is implemented;

c. For new development, the Stormwater Management System is designed to comply with 310
CMR 10.05(6)(k)3. and 4.; and

d. For Redevelopment, the Stormwater Management System is designed to comply with 310
CMR 10.05(6)(k)7. for recharge to the Maximum Extent Practicable, and the SMS provides
water quality treatment for 80% TSS and 50% TP removal and adequate pretreatment.

Explanation

It is part of MassDEP’s core mission to protect public health and enhance the quality and value of the
water resources of the Commonwealth. MassDEP is also directed (M.G.L. c. 21, § 27(3)) to take all action
necessary or appropriate to secure to the Commonwealth the benefits of the Clean Water Act, 33 U.S.C.
§ 1251 et seq., the objective of which is the restoration and maintenance of the chemical, physical, and
biological integrity of the Nation’s waters. The goal of this standard is to improve success in meeting
TMDL goals which will ultimately lead to removal of impaired waters from the Massachusetts Integrated
List of Waters — i.e., Section 303(d) list.

Projects that discharge stormwater to waterbodies or waterways for which a Total Maximum Daily Load
(TMDL) has been developed by MassDEP and approved by the Environmental Protection Agency
(EPA), or for which an Alternative TMDL has been developed, must be designed to implement control
measures for the specified pollutants causing the impairment.

Implementation Steps

Use the following steps to implement Standard 11.

e Step 1: Identify whether the proposed Project will discharge stormwater to a wetland resource
area for which a TMDL has been approved by EPA or for which an Alternative TMDL has been
developed by MassDEP.3! Information on TMDLs may also be found in Appendix F of the 2016
Small MS4 Permit.3? In addition, refer to MassDEP’s website for a TMDL identification tool at
https://www.mass.gov/info-details/total-maximum-daily-load-tmdl-viewer. Proceed to Step 2 if
the answer to this question is “Yes”. Otherwise, proceed to Step 5.

e Step 2: Identify which applicable pollutant(s) apply to the TMDL. Applicable pollutants include:
Phosphorus, Nitrogen, Pathogens, and Metals. The Northeast Regional Mercury TMDL is not
applicable to Standard 11.

%1 Massachusetts TMDL Information: http://mass.gov/dep/water/resources/tmdls.htm.
32 Appendix F of the 2016 Small MS4 Permit: https://www3.epa.gov/regionl/npdes/stormwater/ma/2016fpd/appendix-f-2016-ma-
sms4-gp.pdf.
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e Step 3: Determine which SCMs are appropriate to treat applicable pollutants (see Table 2-6).

e Step 4: Design and size selected SCMs in accordance with Standard 3 and 4 requirements (see
above Standard 11 language for pollutant removal and recharge requirements).

e Step 5: Prepare a long-term pollution prevention plan in accordance with Section 4.3.2.

e Step 6: Prepare a written summary in the required Stormwater Report demonstrating how the
proposed Project intends to meet relevant and applicable TMDLs. If the Project is not subject to
a TMDL, provide a statement indicating that Standard 11 is not applicable. Information on the
required Stormwater Report is set forth in Section 6.1.

Ability of SCMs to remove TMDL Pollutants

Table 2-6 provides a list of SCMs that are appropriate for treating certain target TMDL pollutants. Project
Sites that are subject to Standard 11 will be presumed to meet the Standard if SCMs are selected that
are, at minimum, generally effective at treating and reducing target TMDL pollutants —i.e., select SCMs
with a “Y” from Table 2-6). Treatment for the target TMDL pollutant must be provided at all discharge
points in accordance with Standard 4. Design, install, and maintain all SCMs in accordance with the
Appendix A specifications.

Table 2-6. Suitability of SCMs to treat TMDL pollutants®

Pollutant of Concern?3+
SCM
TSS TN TP FIB | Metals
Non-Structural SCMs
Street Cleaning | N | N | N | N | N
ESSD Credits
Credit 1: General ESSD Y Y Y Y Y
Credit 2: Solar ESSD Y Y Y Y Y
Credit 3: Roof Runoff to QPA Y Y Y Y Y
Credit 4: Road Runoff to QPA Y Y Y Y Y
Credit 5: Tree Canopy Y Y Y Y Y
Credit 6: Reduce Impervious Area Y Y Y Y Y
Credit 7: Buffer Zone Improvement Y Y Y Y Y
Structural Treatment SCMs
Bioretention Area (Exfiltrating)® Y & Y Y Y
Bioretention Area (Filtering) © Y N N Y Y
Constructed Stormwater Wetland Y Y Y Y Y
Extended Dry Detention Basin N N N Y Y
Gravel Wetland Y Y Y Y Y
Proprietary Media Filter’ \Y \Y Vv V \Y
Sand/Organic Filter Y N N Y Y
Tree Box filter (Exfiltrating) © Y Y Y Y Y
Tree Box filter (Filtering) Y N N Y Y
Wet Basin Y N N N Y
Roof Dripline Filter (Filtering)® Y N N Y Y
Roof Dripline Filter (Exfiltrating)® Y Y Y Y Y
Structural Conveyance SCMs
Drainage Channel N N N N N
Grass Channel Y N N N N
Water Quality Swale Y N N N N

Page 2-47



Massachusetts Stormwater Handbook

Chapter 2: The Massachusetts Stormwater Management Standards

Pollutant of Concern234
SCM
TSS TN TP FIB | Metals

Structural Infiltration SCMs
Dry well Y Y Y Y Y
Infiltration Basin Y Y Y Y Y
Infiltration Trench Y Y Y Y Y
Leaching Catch Basin Y Y Y Y Y
Porous Pavement Y Y Y Y Y
Subsurface Infiltrator Y Y Y Y Y
Other Structural SCMs
Dry Detention Basin N N N N N
Green Roof N N N N N
Rain Barrels & Cisterns N N N N N
Key:

e Y = Likely to provide significant reduction of target pollutant.

e V= Varies (see Note)

e N = Unlikely to provide significant reduction of target pollutant.

Table Notes:

1.

o g s wN

While some pretreatment SCMs are capable of removing certain TMDL pollutants, they cannot be used as a
standalone practice. Pretreatment SCMs are encouraged to be implemented as part of a larger treatment
train.

Fecal Indicator Bacteria (FIB) category includes: fecal coliform, E. coli, and enterococcus.
Metals category includes Zinc, Cadmium, Lead, Aluminum, and Iron.

Installation of curb guards help keep trash out of stormwater systems which in turn reduces FIB.
Exfiltrating bioretention must have anoxic zone to be suitable for TN removal (see Appendix A).

Bioretention areas, tree box filters, and roof dripline filters may be designed to act as a filtering practice or an
infiltration practice. Filtering bioretention areas, tree box filters, and roof dripline filters do not infiltrate and
cannot be used receive recharge credit towards Standard 3 — they have an underdrain that captures and
conveys runoff downstream. Filtering bioretention areas, tree box filters, and roof dripline filters may be
lined. Exfiltrating bioretention areas , tree box filters, and roof dripline filters are designed to provide
infiltration.

Proprietary Media Filter: Pollutant removal ability must be determined on a case-by-case basis in
accordance with procedures described in Section 5.3.
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2.4 Ability of SCMs to Meet the Stormwater Standards

There are a variety of SCMs that can be used to meet the Stormwater Standards. The primary categories
include: nonstructural, ESSD Credits, and structural. Table 2-7 provides a summary of each SCM'’s ability
to meet specific Stormwater Standards. The table also indicates whether the SCM is a MassDEP
recognized ESSD / LID practice. This Table may be used as a screening tool to select potential SCMs for
site designs; however, the ability of any SCM to meet specific Stormwater Standards is contingent on
careful design performed in accordance with the Appendix A SCM specifications. Refer to Section 4 for
more information on site planning and design, including a more detailed explanation of each SCM type.

ESSD and LID Implementation Requirement

To meet Standard 3 and Standard 4, Environmentally Sensitive Site Design (ESSD) or Low
Impact Development (LID) techniques must be used unless demonstrated to be Impracticable
based on a written alternatives analysis submitted with the Notice of Intent. Other SCMs shall
only be used to meet those portions of the Required Recharge Volume (Standard 3) and TSS /
TP removal (Standard 4) that cannot be fully met by ESSD and LID techniques. See Section
6.1.4 for more information on the written alternatives analysis.

The following resources are available relative to ESSD and LID techniques:

e See Section 4.2.3 for a list of MassDEP recognized ESSD / LID techniques. Each
MassDEP ESSD / LID recognized technique has an accompanying Fact Sheet or
Specification that describes the practice in more detail (see Appendix A).

e Most MassDEP recognized ESSD / LID techniques also have an associated ESSD
Credit to help Applicants meet the ESSD and LID implementation requirement (see
Appendix A).
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Table 2-7. Ability of Structural Control Measures to meet specific Standards

Ability to Meet Specific Standards?
SCM Pret_reat. ESSD / S[)tggg%rgﬁ: Standard 3: Standard 4: Standard 5: Standard 6: Standard 7: Sl:t)a(‘)neiaé%kﬂl:
Required?! | LID ?2 Attenuate Does SCM Does SCM Is SCM Is SCM Is SCM Remove
Peak Provide Remove Suitable for Suitable for suitable for TMDL
Flows?* Recharge?® | TSS or TP?® LUHHPLSs’ CAs?® Redev?° Pollutants?1

Non-Structural
Street Cleaning No No No No Both Yes Yes Yes No
ESSD Credits
Credit 1: General ESSD No Yes No Yes Both No Yes Yes Yes
Credit 2: Solar ESSD No Yes No Yes Both No No Yes Yes
Credit 3: Roof Runoff to QPA No Yes Yes Yes Both Yes Yes Yes Yes
Credit 4: Road Runoff to QPA No Yes Yes Yes Both No Yes Yes Yes
Credit 5: Tree Canopy No Yes No Yes Yes Yes Yes Yes Yes
grrggit 6: Reduce Impervious No Yes Yes Yes Yes Yes Yes Yes Yes
Credit 7: Buffer Zone No Yes Yes Yes Both No Yes Yes Yes
Improvement
Structural Pretreatment
Deep Sump Catch Basin No No No No TSS Only Yes Yes Yes No
Oil/Grit Separator No No No No TSS Only Yes Yes Yes No
Proprietary Separator No No No No TSS Only Yes Yes Yes No
Sediment Forebay No No No No TSS Only Yes Yes Yes No
Vegetated Filter Strip No No No No TSS Only Yes Yes Yes No
Pea Gravel Diaphragm No No No No - Yes Yes Yes No
Grass / Gravel Combination No No No No - Yes Yes Yes No
Structural Treatment
Bioretention Area (Exfiltrating) 1* Yes Yes Yes Yes Both Yes Yes Yes Varies
Bioretention Area (Filtering)*! Yes Yes Yes No Both Yes Yes Yes Varies
Constructed Stormwater Wetland Yes Yes Yes No Both Yes Varies Varies Varies
Extended Dry Detention Basin Yes No Yes No Both Yes No Varies Varies
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Ability to Meet Specific Standards?

SCM Pret_reat. ESSD / S[)tggg%rgﬁ: Standard 3: Standard 4: Standard 5: Standard 6: Standard 7: Sl:t)a(‘)neiaé%kﬂl:
Required?! | LID ?? Attenliate Does SCM Does SCM Is SCM Is SCM Is SCM Remove
Peak Provide Remove Suitable for Suitable for suitable for TMDL
Flows?* Recharge?® | TSS or TP?® LUHHPLSs’ CAs?® Redev?° Pollutants?1°
Gravel Wetland Yes Yes Yes No Both Yes Varies Varies Varies
Proprietary Media Filter Yes No No No Both Yes Yes Yes Varies
Sand/Organic Filter Yes No No No Both Yes Yes Yes Varies
Tree Box Filter (Exfiltrating)** No Yes No Yes Both Yes Yes Yes Varies
Tree Box Filter (Filtering)** No Yes No No Both Yes Yes Yes Varies
Wet Basin Yes No Yes No Both Yes Varies Varies Varies
Roof Dripline Filter (Filtering)** Varies'? Yes No No Both Yes Yes Yes Varies
Roof Dripline Filter (Exfiltrating)*! Varies'? Yes No Yes Both Yes Varies Yes Varies
Structural Conveyance
Drainage Channel No No No No No No No Yes No
Grass Channel (Biofilter Swale) Yes Yes No No Both No Varies Yes No
Water Quality Swale (Dry/Wet) Yes Yes No No TSS Only Yes Varies Yes No
Structural Infiltration
Dry well Varies®? Yes No Yes Both No No Yes Varies
Infiltration Basin Yes Yes Yes Yes Both Yes Varies Yes Varies
Infiltration Trench Yes Yes No Yes Both Yes Varies Yes Varies
Leaching Catch Basin Yes No Yes Yes Both Yes Varies Yes Varies
Porous pavement Yes Yes Yes Yes Both Yes Varies Yes Varies
Subsurface Infiltrator Yes No Yes Yes Both No Varies Yes Varies
Structural Other
Dry Detention Basin No No Yes No No No No Varies No
Green Roof No Yes Yes Yes Yes No Varies Yes No
Rain Barrels & Cisterns No Yes No Yes Yes No No Yes No

Page 2-51




Massachusetts Stormwater Handbook

Chapter 2: The Massachusetts Stormwater Management Standards

Ability to Meet Specific Standards?

SCM Pretreat. ESSD / %tgggasrgla' Standard 3: Standard 4: Standard 5: Standard 6: Standard 7: Séznedsaédcikﬂl.
Required?! | LID ?? Attenliate Does SCM Does SCM Is SCM Is SCM Is SCM Remove
Pe:k Provide Remove Suitable for Suitable for suitable for TMD\IZ
a Recharge?® | TSS or TP?® LUHHPLSs’ CAs?® Redev?° 0
Flows? Pollutants?

Ability to Meet Specific Standards Key:

Yes = Generally has the ability to partially or fully meet specific Standards. See Notes for more information.

Varies = The ability to meet specific standards varies for Standard 6 (based on the type of Critical Area), Standard 7 (site specific conditions), and
Standard 11 (by TMDL pollutant type). See Notes for more information.

No = Does not have the ability to partially or fully meet the specific Standard.

Table Notes:

1.
2.

© N o g

10.

11.

12.

Pretreatment: See Appendix A for acceptable pretreatment measures for each applicable SCM.

ESSD / LID Techniques: See Section 4.2.3 for more information on MassDEP recognized ESSD and LID techniques. See Appendix A for ESSD
Credits.

Ability to meet specific standards: See Appendix A for more information on how individual SCMs can meet specific standards, including required design
criteria. In some instances, site-specific limitations may disallow a specific SCM from meeting particular standards. For example, if required setback
distances cannot bet met (see Section 2.5 for setback requirements).

Standard 2: See Appendix A for the ability of SCMs to attenuate specific 24-hour design storms (i.e., 2-yr, 10-yr, 100-year). Some SCMs such as green
roofs generally only have the ability to provide meaningful peak rate attenuation for smaller, more frequent storms.

Standard 3: See Table 2-1 for a summary of recharge requirements.
Standard 4: See Table 2-2 for a summary of pollutant removal credits for each SCM.
Standard 5: See Table 2-3 for more information on the suitability of specific SCMs for Land Uses with Higher Potential Pollutant Loads (LUHHPLS).

Standard 6: See Table 2-4a through Table 2-4d for more information on the suitability of specific SCMs for Critical Areas. In some instances, the
suitability Varies based on Critical Area type. For example, green roofs are only suitable as an SCM for Cold Water Fisheries as indicated by Table 2-4c.

Standard 7: All SCMs are capable of being used to meet Standard 7; however, the suitability of some SCMs at will Vary at Redevelopment sites based on
site constraints such as space limitations (e.g., dry detention basins). SCMs or ESSD techniques that can be used on a micro-scale and that have smaller
“footprints” are generally more feasible.

Standard 11: The ability of SCMs to treat specific TMDL pollutants Varies. See Table 2-6 for the suitability of individual SCMs to treat specific TMDL
pollutants.

Bioretention areas, tree box filters, and roof dripline filters may be designed to act as a filtering practice or an infiltration practice. Filtering bioretention
areas, tree box filters, and roof dripline filters do not infiltrate and cannot be used receive recharge credit towards Standard 3 — they have an underdrain
that captures and conveys runoff downstream. Filtering bioretention areas, tree box filters, and roof dripline filters may be lined. Exfiltrating bioretention
areas, tree box filters, and roof dripline filters are designed to provide infiltration.

Pretreatment is not required for Dry Wells and Roof Dripline Filters for runoff from non-metal roofs. Runoff from metal roofs may be discharged to a Dry
Well or Roof Dripline Filter only if the roof is located outside the Zone II, IWPA of a public water supply, or outside an industrial site.

Page 2-52



Massachusetts Stormwater Handbook

Chapter 2: The Massachusetts Stormwater Management Standards

2.5 Horizontal Setbacks and Vertical Separation Distance Requirements

Stormwater Control Measures (SCMs) and any component of a Stormwater Management System must
be setback from wetlands and building foundations and other features in accordance with 310 CMR
10.05(6)(q). Structural SCMs must also include vertical separation between certain features, such as the
depth to seasonally high groundwater. Horizontal and vertical separation distances listed by Table 2-8
are presumed to meet the minimum setback requirements. Where there is a conflict between horizontal
setbacks and vertical separation distances listed in Table 2-8 versus other sections of the Stormwater
Handbook, the more restrictive setback shall apply. The following miscellaneous requirements also apply:

How

Installation inside or under buildings. Other than green roofs, rooftop detention, roof gutters
and down spouts, SCMs must not be installed inside or under buildings. Introducing stormwater
under a building, such as through subsurface chambers, are difficult to maintain and could cause
foundation failure.

Parking garages. Drainage from open air parking garages that may include multiple decks is
considered wastewater and must meet the Massachusetts State Plumbing Code regulations. As
such, drainage from parking garages must not be directed to a Wetland Resource Area or storm
drainage system. Significant runoff is not generated in parking garages other than the roof top
deck. When a parking garage is subject to review pursuant to the Wetlands Protection Act or 401
regulations, both the Wetlands/401 regulations and State Plumbing Code provisions must be met.
Underground floor drains are not allowed in parking garages pursuant to the Underground
Injection Control provisions, 310 CMR 27.00.

Stormwater Outlets. Stormwater outlets must not be installed within Land Under Water Bodies
and Waterways (LUHWW), Bordering Vegetated Wetlands (BVW), Land Under Ocean, Coastal
Beach, Rocky Intertidal Shore, and Coastal Dunes. Stormwater outlets include, but aren't limited
to: outfalls, riprap aprons, energy dissipators, and scour pads.

Redevelopment. Horizontal setback and vertical separation requirements apply to
Redevelopment projects to the Maximum Extent Practicable (MEP). A written alternatives
analysis is required for any Redevelopment projects that seek to meet any horizontal setback and
vertical separation distance requirements to the MEP (see Section 6.1.4).

are Setbacks and Separation Distances Measured?

As indicated by Table 2-8, there are two types of setback types: horizontal and vertical. Measure
setbacks based on the below criteria.

Horizontal Setbacks. Measure all distances along a horizontal plane from the appropriate
boundary, edge of SCM, edge of building, structure, or other object. Do not measure
distances by following the topography or slope of the land. Measurements must be the
shortest distance between the two objects. For example: for an infiltration basin with an
earthen berm around the perimeter, the setback from the Resource Area is measured from
the outside toe (i.e., bottom) of the infiltration berm wall. When an infiltration practice is
entirely subsurface such as a trench, setbacks are to be measured from the side wall.

Vertical Separation Distance. Vertical separation distance is the vertical distance from the
lowest engineered portion of the SCM to the top of a feature of concern. The shortest
vertical distance is used in measuring the separation distance. For example, the bottom of
any infiltration practice, including any media, must be set at least 2-feet above the elevation
of seasonally high groundwater.
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Table 2-8. Summary of applicable horizontal setbacks and vertical separation distances by SCM*

General Treatment Infiltration Other
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Horizontal Setback
Wetland Resource Area? Outside WRA - Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Surface Water of the 3
Commonwealth? = 50-ft - Y Y Y Y | Y Y Y | Y Y | Y Y Y Y Y Y | E Y | Y Y Y | Y
Outstanding Resource Water Outside ORW Y - - - - - - - - - - - - - - - - - - - - -
Special Resource Water Outside SRW Y - - - - - - - - - - - - - - - - - - - - -
All Critical Areas Outside CA Y - - - - - - - - - - - - - - - - - - - - -
Mean Annual High Water Line
of Cold Water Fishery = 100-ft - Y Y Y Y | Y Y Y | Y Y | Y Y Y Y Y Y Y Y | Y Y Y | Y
Distance from Public Well® Outside Zone | Y E° | Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
DISEITER (fiei S (e outsidezoneA | Y | Y | Y | Y| Y | Y |y |Y|Y |Y|Y|Y|[Y|Y|Y|[Y|Y|[Y|[Y|Y]|]Y]Y
Supply and Tributaries
Distance from Interim n
Wellhead Protection Area Bl Y | - ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
Distance from Private Well® = 100-ft - - Y - - - - - - - - - Y Y Y Y Y Y - Y - -
Distance from Certfied Vernal > 100-ft iy Yy vy |y |y [y |y |y |y |Y|Y|Y|Y|[Y|Y|]Y|]Y|Y]|Y]Y
Hydrologic Soil Group D Outside HSG D | - - - - - - - - - - - - - Y - - - - - - - -
Distance from Soil Absorption
System and any component of > 50-ft - Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Septic System
Building Foundation > 10-ft - Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Distance from Property
Bolnday = 10-ft - - Y - Y | Y Y Y | Y Y - Y Y Y Y - Y Y | Y Y Y | Y
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General Treatment Infiltration Other
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@
Maintenance Access Around
Perimeter of SOM? 2 12-ft - - - - - Y | Y|Y]|Y Y - Y - Y | Y - - Y - Y -
Downslope Distance from 20-ft ) ) ) ) ) ) ) ) ) . ) ) vyl - v |y | - ) ) )
Building
Upslope Distance from 100-ft ) ) ) ) } ) } ) ) : ) ) v ) ) ) ) ) ) )
Building
Downslope Distance from any
Surface Water of the = 150-ft - - - - - - - - - - - - - - Y - - - - - - -
Commonwealth
Upslope Distance from any
Surface Water of the = 100-ft - - - - - - - - - - - - - - Y - Y - - - - -
Commonwealth
Distance from any Slope > 5% 2 100-ft - - - - Y |- - - - - - - - - Y |- - - - - - -
Distance from any Slope >
15% 2 50-ft - - - - - - - - - - - - - Y - - - - - - - -
Distance from any Slope > 7
20% = 100-ft - - - - - - - - - - - - - - |y - - - - - - -
Vertical Separation Distance
General groundwater See Note® - - - - - - Y| Y |Y | Y]|Y - Y| Y| Y| Y| Y]|Y|E|Y]|Y]|Y
Distance from bottom of SCM 3
to SHGW® 2-ft - Y Y | Y |Y - Y | E Y Y| Y| Y| Y| Y| Y|Y|Y|Y|Y|Y|[Y]|Y
Distance from bottom of SCM
to Berock® 2-ft - - - - - - - - - - - - Y| Y| Y |Y]|Y]|Y - - - -
Table Notes:
1. Table Key. “Y” indicates that the requirement applies to the SCM, “E” indicates that there is an exception (see below notes for explanation), “- -" indicates

not applicable.

2. Wetland Resource Areas. All SCMs must be located outside of Wetland Resource Areas except for Bordering Land Subject to the Flooding (BLSF),
Isolated Land Subject to Flooding (ILSF), Land Subject to Coastal Storm Flowage (LSCSF), and Riverfront Area (RA).
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Exceptions. Install porous pavement at least 100-ft from a Surface Water of the Commonwealth. Wet Water Quality swales do not apply to the “general
groundwater” requirement. Gravel wetlands can be built above or below SHGW, but when drainage is from a LUHPPL, design the bottom of the gravel
wetland to be at least 2-feet above SHGW.

Waters of the Commonwealth. Waters of the Commonwealth include Bordering Vegetated Wetlands and salt marsh.

Zone | boundaries. Any component of a Stormwater Management System, including SCMs, must be setback outside of the Zone | boundary unless
essential to the operation of a Public Water Supply.

Maintenance Access. Formalized access around SCMs is necessary to enable short- and long- term maintenance, and reduction of mosquito larvae. It
also provides a buffer along highways to reduce likelihood that snow will be plowed in SCMs. Access for maintenance should be provided through public
or private rights-of-way. The access should have a minimum width of 12 feet. As applicable, maintenance access should extend to the forebay, safety
bench, outflow structure, and entire perimeter except as otherwise specified in the Stormwater Handbook (e.g., in some cases, the breakdown lane may
be used). The maintenance access need not cross the emergency spillway, unless the spillway has been designed and constructed for this purpose. No
area subject to protection under M.G.L. c. 131 § 40. other than bordering land subject to flooding, isolated land subject to flooding, land subject to coastal
storm flowage, or riverfront area may be altered or filled to provide the access, pursuant to 310 CMR 10.05(6)(k). Minimum maintenance access should
be increased under the following conditions:

= where additional width is needed to maintain the SCMs’ slope stability;

= when side slopes exceed 15%;

= when the disturbance from use of equipment will be greater than 12 feet;

= when staging areas for routine and non-routine maintenance will cause a disturbance greater than 12 feet;

= when material storage (including temporary storage) will cause a disturbance greater than 12 feet (e.g., small footprint bobcats are
recommended for 12-foot wide access); or

= when needed for to allow access for vehicles used by mosquito control districts to treat stormwater basins to prevent mosquito growth.
Distance from Slope. Distance from any slope greater than 5% of at least 100 feet applies to surface infiltration trenches. Distance from any slope greater

than 20% of at least 100 feet applies to subsurface infiltration trenches. Distance from any slope greater than 5% of at least 100 feet applies to exfiltrating
bioretention areas.

Installation in Groundwater. When Stormwater Management Systems are installed in groundwater, they can draw down the groundwater level. This is
contrary to Standard 3 which requires recharge. Structural Stormwater Management Systems (e.g., pipes, catch basins) and structural SCMs are
therefore not allowed to be installed in groundwater. For example, the invert elevation of a catch basin must be installed above the elevation of seasonally
high groundwater. This requirement is not applicable to the following: Constructed Stormwater Wetlands, Wet Basins, Wet Water Quality Swales.

Distance to SHGW and Bedrock. 2-ft vertical separation distance applies to the lowest engineering portion of the SCM, including media.
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3 Legal Framework for Stormwater Management

3.1 Background

In 1996, MassDEP issued the Stormwater Policy that established the Stormwater Management
Standards. Since that time, MassDEP has implemented the Stormwater Management Standards utilizing
its authority under the Massachusetts Clean Waters Act, M.G.L. c. 21, 88 26-53, and the Wetlands
Protection Act, M.G.L. c. 131, 8§ 40. In accordance with the Wetlands Protection regulations, at 310 CMR
10.05(6)(b), Conservation Commissions and MassDEP must issue Orders of Conditions that require that
stormwater be managed in accordance with the Stormwater Management Standards provided in 310
CMR 10.05(6)(k) through (qg). Pursuant to its authority under the Massachusetts Clean Waters Act,
MassDEP also applies the Stormwater Management Standards when reviewing projects that require a
401 Water Quality Certification for dredge and fill, in accordance with 314 CMR 9.06(6)(a). MassDEP has
incorporated the Stormwater Management Standards into the Wetlands Protection regulations, at 310
CMR 10.05(6)(k) through (qg), and the 401 Water Quality Certification regulations for dredge and fill, at
314 CMR 9.06(6)(a).

MassDEP continues to apply the Stormwater Management Standards pursuant to its authority under the
Massachusetts Clean Waters Act. Acting jointly with the EPA, MassDEP has issued general permits
regulating construction dewatering and certain municipal separate storm sewer systems (MS4). As of
June 2020, EPA Region 1 ended joint permitting with MassDEP. Applicants may obtain coverage under a
jointly issued MS4 General Permit, Construction General Permit (CGP) or Multi-Sector General Permit
(MSGP), by MassDEP certified General Permit issued by EPA, or by seeking coverage under a
separately issued General Permit from the Surface Water Discharge Program pursuant to 314 CMR 3.06.
Through the State’s 401 Water Quality Certification, the MS4 General Permit requires compliance with the
Stormwater Management Standards. 33

Pursuant to the Massachusetts Clean Waters Act and the regulations promulgated thereunder at 314
CMR 3.04 and 314 CMR 5.04, MassDEP has authority to make a case-by-case determination that certain
stormwater discharges require a permit. For example, MassDEP may require a stormwater discharge to
obtain a permit under the state Clean Waters Act if it determines that the discharge is not in compliance
with the Stormwater Management Standards and is contaminated with process wastes, raw materials,
toxic pollutants, hazardous substances, or oil and grease.

3.2 Stormwater Management and the Wetlands Protection Regulations

The Wetlands Protection Act establishes a public review and permitting process to protect wetland
resources and further the interests identified in the Act. These interests are as follows:

e Protection of public and private water supply;

e Protection of groundwater supply;

e Flood control;

e Storm damage prevention;

3 The 2016 Small MS4 General Permit became effective in 2018, and modifications to it became effective in January 2021. EPA
has also issued other NPDES general stormwater permits: a general permit for construction sites that disturb one acre or more of
land, the Construction General Permit (CGP), and a general permit for certain industrial activities, the Multi-Sector General Permit
(MSGP). The 2017 CGP became effective on June 27, 2019 (and expires February 2022) and the MSGP was issued on June 4,
2015 (and expired in June 2020). For the latest information on all the NPDES stormwater permits, see https://www.epa.gov/npdes-
permits/massachusetts-npdes-permits#fgp.
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e Pollution prevention;
e Protection of fisheries;
e Protection of land containing shellfish; and,

e Protection of wildlife habitat.

If not properly managed and treated, stormwater discharges to areas subject to jurisdiction under the Act
have the potential to impair some or all of these interests. To address this potential impairment, the
Wetlands Protection regulations, at 310 CMR 10.05(6)(k), provide that except as expressly provided
therein, all industrial, commercial, institutional, office, residential and transportation projects, including site
preparation, construction, and Redevelopment in an Area Subject to Protection under the Act or the
Buffer Zone, and all point source stormwater discharges from said projects within an Area Subject to
protection Under the Act and the Buffer Zone, shall be managed according to the Stormwater
Management Standards defined at 310 CMR 10.05(6)(k)1. through 11. Stormwater runoff from both point
and non-point sources is regulated. The exceptions for projects or activities that do not have to comply
with the Stormwater Management Standards are set forth in 310 CMR 10.05(6)(I) and projects or
activities that only need to comply to the maximum extent practicable are set forth in 310 CMR
10.05(6)(m). Please note that erosion and sedimentation controls are still required for projects that involve
construction or land disturbance, pursuant to 310 CMR 10.05(6)(b), even when specifically exempted
from compliance with the Stormwater Management Standards.

Applicants are not allowed to alter Wetland Resource Areas to comply with the Stormwater Management
Standards. Thus, the Wetland Protection regulations, at 310 CMR 10.05(6)(k), expressly provide that
SCMs may not be constructed in a Wetland Resource Area other than isolated land subject to flooding,
bordering land subject to flooding, riverfront area, or land subject to coastal storm flowage.

3.2.1 Wetland Resource Areas and Buffer Zones

The Wetlands Protection regulations, at 310 CMR 10.02(1)(a) through (f), define “Areas Subject to
Protection under the Act” (Wetland Resource Areas) to include the following:

o Coastal wetland areas, e.g., coastal banks, coastal beaches, coastal dunes, land under the
ocean, designated port areas, barrier beaches, rocky intertidal shores, land under salt ponds,
land containing shellfish, land subject to coastal storm flowage, and salt marsh; and

¢ Inland wetland areas, e.g., bordering vegetated wetlands (wet meadows, marsh, swamp or bog
bordering any creek, river, stream, pond or lake), bank, land under water, land subject to flooding,
and the riverfront area.

The Wetlands Protection regulations, at 310 CMR 10.02(2)(b), further define the Buffer Zone to mean the
area within 100 feet of certain Wetland Resource Areas. The Wetland Resource Areas that have a Buffer
Zone are summarized in 310 CMR 10.02(1)(a) as follows:
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any bank the ocean

any freshwater wetland any estuary

any coastal wetland any creek
BORDERING

any beach any river

ON

any dune any stream

any flat any pond

any marsh or any lake

or any swamp

3.2.2 Discharge Types
Point Source Discharges

A point source discharge is a discernible, confined, and discrete conveyance of pollutants as opposed to
a diffuse non-point source of pollution, which generally involves overland flow. Because a direct point
source discharge may result in wetland alterations by changing drainage characteristics, sedimentation
patterns, flood storage areas, and water temperature, thereby affecting the physical, chemical or
biological characteristics of the receiving waters, the Wetlands Protection regulations, at 310 CMR
10.05(6)(b), require that all Orders of Conditions regulate the quality and quantity of point source
stormwater discharges.

The Wetland Protection regulations, at 310 CMR 10.03(4), provide that if the Department has issued a
permit pursuant to M.G.L. c. 21, § 43, and/or the U.S. Environmental Protection Agency has issued a
federal NPDES (National Pollutant Discharge Elimination System) permit for any new point-source
discharge of pollutants, or will issue such a permit, prior to commencement of the discharge, the effluent
limitations established in the permit shall be presumed to protect the eight interests identified in M.G.L. c.
131, § 40, with respect to the effects of the discharge on water quality. The permit and any subsequent
modification(s) thereto shall be referenced in the Order and deemed incorporated therein. This
presumption shall apply only to impacts of the discharge from the source, and not to impacts from
construction of the source. This presumption may be overcome only by credible evidence from a
competent source that said effluent limitations will not protect the interests identified in M.G.L. c. 131, §
40.

New development and Redevelopment of industrial sites that are required to obtain coverage under the
MSGP are also required to comply with the Stormwater Management Standards through the State’s 401
Water Quality Certification. Projects covered by the MS4 Permit must comply with General Permit
standards.

Non-point Source Discharges
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A non-point source discharge is diffuse stormwater runoff, which generally involves sheet or overland
flow. Examples of non-point sources are contaminants washed off roads by precipitation, which then
sheets off the road and discharges over land into a stream, as well as agricultural runoff. This is in
contrast to roadway drainage directed to that same stream from a point source (e.g., curb/gutter, catch
basin inlet, closed drain, swale, riprap drain pad or outlet pipe). Proposed activities that only involve non-
point source discharges are also subject to the Stormwater Management Standards. For example,
subject activities must not increase the peak rate of stormwater discharge (Stormwater Standard 2).

Environmentally Sensitive Site Design (ESSD) may utilize only non-point source discharges, such as
sheeting water off rooftops and roads to qualifying pervious areas (see ESSD Credits available in
Appendix A). Non-point source discharges need to be accomplished in a responsible manner, utilizing
pollution prevention to prevent or minimize stormwater runoff from co-mingling with contaminants, and
routing runoff over land in such a manner to reduce the likelihood of rilling, which could cause siltation to
receiving waters and wetlands.

Stormwater Discharges Outside Wetland Resource Areas

In some cases, a stormwater discharge to Wetland Resource Areas may originate outside a Wetland
Resource Area and outside the Buffer Zone. Consistent with 310 CMR 10.05(6)(b), local Conservation
Commissions and MassDEP must impose conditions on the quality and quantity of the discharge even
though it comes from a source that is located outside wetlands jurisdiction if the Issuing Authority
determines that the activity has in fact altered an Area Subject to Protection under M.G.L. c. 131, § 40.
Stormwater must be managed so that when the stormwater is discharged within the Wetland Resource
Area or Buffer Zone, it complies with the Stormwater Management Standards. The Order of Conditions
must include this requirement, even if the project Applicant has to install additional SCMs in an area
outside wetlands jurisdiction.3*

For example, a developer proposes to locate an overflow discharge pipe within the Buffer Zone from an
extended dry detention basin that is installed outside the Buffer Zone. Although the Issuing Authority
cannot regulate the extended dry detention basin, the Order of Conditions must require that the
Stormwater Management Standards be met at the point of discharge, since the overflow pipe is located
within jurisdiction. These are referred to as “performance-based” conditions. To ensure that the discharge
can meet this performance-based requirement, design the extended dry detention basin in accordance
with the specifications and procedures set forth in the Stormwater Handbook (see Appendix A for
specifications and Section 6.2 for sizing methodologies), and the Issuing Authority should request
information about the design of the extended dry detention basin during the permitting process.

3.2.3 Miscellaneous Wetlands Protection Regulation Topics
Regulatory Requirements After the Fact

As stated earlier, jurisdiction under the Wetlands Protection Act does not extend beyond Wetland
Resource Areas and the Buffer Zone. The situation changes if an activity occurring outside jurisdiction
results in the alteration of a Wetland Resource Area. In that event, the activity may be regulated after the
fact. The Wetlands Protection regulations, at 310 CMR 10.02(2)(d) and 10.05(6)(b), provide that if the
Issuing Authority determines that an activity outside the Areas Subject to Protection Under M.G.L. c. 131,
§ 40, and outside the Buffer Zone, has in fact altered an Area Subject to Protection Under M.G.L. c. 131,
§ 40, it may require the filing of a Notice of Intent, issue an Enforcement Order, or include in an Order of
Conditions any conditions that are necessary to protect the interests of the Act. If the Issuing Authority
exercises after-the-fact jurisdiction, it may be extremely costly to a developer, since s/lhe may have to
redesign the project to accommodate SCMs.

34 Order of Conditions General Condition No. 18 requires compliance with the Stormwater Management Standards.
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For example, a Conservation Commission or MassDEP does not have jurisdiction over a stormwater
discharge pipe located 105 feet from a bordering vegetated wetland or 205 feet from a perennial stream.
However, given this location, it is likely that the first heavy rainstorm will erode the channel and alter the
Wetland Resource Area. To avoid the additional costs that may arise from being subject to after-the-fact
jurisdiction, a prudent developer should be proactive and implement stormwater management practices to
prevent any unauthorized wetland alterations.

Issuing authorities also have authority to regulate activities outside wetlands jurisdiction when additional
volumes of stormwater are routed through an existing outfall pipe that results in an alteration of a Wetland
Resource Area. The Wetlands Protection regulations, at 310 CMR 10.02(2)(d), provide that an NOI is not
required for any activity proposed or undertaken outside of the Areas Subject to Protection under M.G.L.
c. 131, § 40 unless and until that activity actually alters the area.

Project Applicants and municipal officials should work together to ensure adequate pretreatment prior to
discharge to the MS4. MS4s covered by the MS4 General Permit can ensure such pretreatment by
establishing and implementing adequate post construction stormwater controls as required by that permit.

Conversion of Impervious Surfaces to Pervious Surfaces

The Wetlands Protection regulations, at 310 CMR 10.02(2)(b)2.f. and 10.58(6)(b), exempt from regulation
under the Act the conversion of impervious to vegetated surfaces in the Buffer Zone and the Riverfront
Area, provided erosion and sedimentation controls are implemented during construction and the work
does not take place in a Wetland Resource Area other than the Buffer Zone or Riverfront Area. Through
this exemption, the Wetlands Protection regulations make it easy for property owners to decrease
Impervious Surfaces.

Erosion and Sedimentation Control

The Wetlands Protection regulations also recognize that stormwater discharges may adversely impact
Wetland Resource Areas during construction. To prevent this impact, the Wetlands Protection
regulations, at 310 CMR 10.05(6)(b), provide that the Order of Conditions shall impose conditions to
control erosion and sedimentation within Resource Areas and the Buffer Zone. Erosion and
sedimentation control is required, even if the project is a single-family house that is exempt from the
requirement to comply with the Stormwater Management Standards. For projects subject to the
Stormwater Management Standards, Standard 8, set forth in the Wetlands Protection regulations at 310
CMR 10.05(6)(k)8., the development and implementation of a construction-period erosion, sedimentation
and pollution prevention plan is required.

Operation and Maintenance of Stormwater Management Systems

The Wetlands Protection regulations, at 310 CMR 10.02(3), provide that a bordering vegetated wetland,
bank, land under water, land subject to flooding, or riverfront area created solely for stormwater
management purposes may be maintained without the filing of a Notice of Intent, provided the work is
limited to the maintenance of the system, the system was proposed in a Notice of Intent filed before
January 2, 2008, and conforms to an Order of Conditions issued after April 1,1983, the area is not altered
for other purposes, and the work utilizes best practical measures to avoid and minimize impacts to
wetland resource areas outside the footprint of the stormwater management system. The Wetlands
Protection regulations, at 310 CMR 10.02(3), have been revised to provide that all Stormwater
Management Systems designed and constructed after November 18, 1996, the effective date of the
Stormwater Management Standards, may be maintained without the filing of a Notice of Intent. This
exemption from filing a Notice of Intent applies to subsurface structures or leaching catch basins within a
Wetland Resource Area or Buffer Zone and water quality swales or bioretention areas constructed in an
area outside Wetlands jurisdiction for which no Order of Conditions has been issued, provided the
Stormwater Management System was designed and constructed in accordance with the Stormwater
Management Standards. If the system was constructed in a Wetland Resource Area or associated Buffer
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Zone, this exemption applies only if the system was constructed in accordance with all applicable
provisions of the Wetlands Protection regulations.

To qualify for this provision, the work must be limited to maintenance and best practical measures must
be used to avoid and minimize impacts to Wetland Resource Areas outside the footprint of the
Stormwater Management System. Best practical measures are technologies, designs, measures or
engineering practices that are in general use to protect similar interests. Work done in accordance with an
Operation and Maintenance Plan qualifies for this exemption, provided the plan requires implementation
of best practical measures to minimize wetland impacts during maintenance. In the absence of an
Operation and Maintenance Plan, the party responsible for maintenance may file a Request for
Determination of Applicability requesting the Issuing Authority to determine whether the proposed
maintenance activities fall within the exemption.

Jurisdiction Over Stormwater Management Systems

The Wetlands Protection regulations, at 310 CMR 10.02(2)(c), provide that the installation of Stormwater
Management Systems designed and constructed on or after November 18, 1996 in accordance with the
Stormwater Management Standards do not create any additional Wetland Resource Area or Buffer Zone.
The Wetland Protection regulations, at 310 CMR 10.02(4), further provide that review of future
modifications to any such systems located within a Wetland Resource Area or Buffer Zone shall be limited
to the stormwater functions of the system, compliance with the Stormwater Management Standards, and
those performance standards that would apply in the absence of the Stormwater Management System.

For example, a Stormwater Management System that includes a water quality swale, an infiltration basin,
and a riprap outlet is designed and constructed in accordance with the Stormwater Management
Standards on or after November 18, 1996 in a portion of the site that is outside any Wetland Resource
Area and outside the Buffer Zone. No additional Wetland Resource Area or Buffer Zone is created solely
as a result of the installation of the Stormwater Management System. Ten years later, the project
Applicant proposes to fill in the infiltration basin and replace it with a subsurface structure also located
outside a Wetland Resource Area or Buffer Zone. The project Applicant can fill in the infiltration basin and
replace it with a subsurface structure without filing a Notice of Intent, Notice of Resource Area Delineation
or Request for Determination of Applicability, since both the infiltration basin and the subsurface structure
are located in upland. See Figure 3-1 (Alteration of an upland site SCM).
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No work was done in wetland
resource area/buffer zone

A SCM stays a SCM even if it looks like a wetland.
No new buffer zone
No new wetland resource area
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No review of changes pursuant
to the Wetlands Protection Act
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Figure 3-1. An upland site SCM built outside of a Buffer Zone or Wetland Resource Area built in accordance with
Stormwater Management Standards after November 18, 1996 does not require a Notice of Intent, Notice of Resource
Area Delineation, or Request for Determination of Applicability to modify the SCM.

Alternatively, suppose the entire Stormwater Management System, including the water quality swale,
infiltration basin, and riprap outlet, is constructed for stormwater management purposes in the Buffer
Zone in accordance with the Stormwater Management Standards on or after November 18, 1996. As with
the earlier example, no additional Wetland Resource Area or Buffer Zone is created solely as a result of
the installation of the Stormwater Management System. See Figure 3-2 (A SCM is not regulated as a
wetland).

Ten years later, the project Applicant proposes to fill in the infiltration basin and replace it with a
subsurface structure outside a Wetland Resource Area or Buffer Zone. The project Applicant is required
to file a Notice of Intent, Notice of Resource Area Delineation, or Request for Determination of
Applicability, since the original Stormwater Management System is located in the Buffer Zone. As part of
this filing, the project Applicant has to show that the water quality swale, infiltration basin and riprap outlet
are components of a Stormwater Management System constructed in the Buffer Zone on or after
November 18, 1996, in accordance with the Stormwater Management Standards.
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Figure 3-2. A SCM inside of a Buffer Zone or Wetland Resource Area built in accordance with Stormwater
Management Standards after November 18, 1996 does require a Notice of Intent, Notice of Resource Area
Delineation, or Request for Determination of Applicability to modify the SCM.

In this case, it should be easy for the Applicant to meet this burden by submitting the Order of Conditions
permitting the installation of the original Stormwater Management System and the plans referenced
thereins®. The Conservation Commission would then review the proposed change to determine whether
(a) the replacement system provides the same design capacity as the initial system to attenuate the peak
discharge rate, recharge the groundwater and remove total suspended solids; (b) the replacement system
complies with the Stormwater Management Standards to the extent they are applicable including, without
limitation, Standard 8 - the erosion and sedimentation control standard; and (c) whether the alteration of
the system located in the Buffer Zone adversely affects the adjacent Wetland Resource Area.

Additionally, suppose an Applicant designs and constructs, in accordance with the Stormwater
Management Standards on or after November 18. 1996, a Stormwater Management System that includes
a water quality swale, infiltration basin, and riprap outlet located on a portion of the site that is outside a
Wetland Resource Area and outside the Buffer Zone. The construction of the infiltration basin and water
quality swale does not by itself create any additional Wetland Resource Area or Buffer Zone subject to
regulation under the Wetlands Protection Act. Over time, however, the Wetland Resource Area expands,
moving the wetland boundary and the boundary of the Buffer Zone. The entire Wetland Resource Area,
including the expansion, is an Area Subject to Protection Under M.G.L. c. 131, § 40, and any work in that
area and associated Buffer Zone requires the Filing of a Notice of Intent, Request for Determination of

35310 CMR 10.02(4) allows for this work to be permitted. Therefore, a Notice of Intent or Request for Determination of Applicability
must be submitted prior to undertaking any alterations to stormwater management practices, other than maintenance.
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Applicability, or Notice of Resource Area Delineation. See Figure 3-3 (Wetland expanding towards a
SCM).
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Figure 3-3. A SCM built outside of a Buffer Zone or Wetland Resource Area built in accordance with Stormwater
Management Standards after November 18, 1996 may require a Notice of Intent, Notice of Resource Area
Delineation, or Request for Determination of Applicability to modify the SCM if the Wetland Resource Area or Buffer
Zone has expanded to include portions of the SCM.

Ten years later, the Applicant proposes to fill in the water quality swale, infiltration basin, and riprap outlet,
and replace it with a vegetated filter strip, subsurface structure, and riprap outlet, all located outside the
boundaries of the expanded Wetland Resource Area and associated Buffer Zone. Because the Wetland
Resource Area has expanded, the original riprap outlet is within the Buffer Zone at the time of the
proposed work. The alteration of the original riprap outlet within the Buffer Zone requires the filing of a
Notice of Intent, Request for Determination of Applicability, or Notice of Resource Area Delineation. See
Figure 3-3.

Once again, the project Applicant has the burden of proving that the Stormwater Management System
was constructed on or after November 18, 1996 in accordance with the Stormwater Management
Standards and that the system was originally constructed outside any Wetland Resource Area or Buffer
Zone. It would be easy for the Applicant to meet this burden if, prior to constructing the Stormwater
Management System, s/he had obtained a Negative Determination of Applicability, an Order of Resource
Area Delineation (ORAD), or an Order of Conditions for any work on the project that occurred within a
Resource Area or Buffer Zone.

In the absence of a Negative Determination, ORAD, or Order of Conditions, the project Applicant would
have to rely on any credible evidence available to prove that the original water quality swale, infiltration
basin and riprap outlet is a Stormwater Management System that was originally constructed on or after
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November 18, 1996 in accordance with the Stormwater Management Standards in a portion of the site
that was outside a Wetland Resource Area or associated Buffer Zone. Obtaining the necessary credible
evidence may not be easy. To establish that the system was designed on or after November 18, 1996,
the project Applicant may be able to rely on the local approvals, if any, for the Stormwater Management
System. To establish that the basin was constructed outside wetlands jurisdiction, the Applicant may be
able to rely on other available information, such as wetland maps prepared by MassDEP or other state or
local agencies, any Orders or Determinations issued for the site prior to the project or subsequent to the
project, any Orders or Determinations for nearby sites, and existing conditions (soils, plants, hydrology)
within the portion of the site surrounding the infiltration basin.

Assuming the project Applicant meets the required burden of proof, the Conservation Commission would
then review the proposed alteration to determine whether the proposed replacement system provides the
same capacity as the original design to attenuate peak discharge rates, recharge the groundwater, and
remove total suspended solids, and complies with the Stormwater Management Standards including,
without limitation, Standard 8 - the erosion and sedimentation control standard. The Conservation
Commission would also determine whether the elimination of the original riprap outlet in the Buffer Zone
adversely affects the adjoining Wetland Resource Area.

The Right to Appeal the Order of Conditions

Conservation Commissions and MassDEP issue Orders of Conditions that require compliance with the
Stormwater Management Standards as described in the Wetlands Protection regulations. Applicants and
others may appeal these conditions to MassDEP in the same way they appeal any other requirements of
the Order of Conditions. Moreover, if a Commission issues an Order of Conditions that is inconsistent with
the Stormwater Management Standards, MassDEP may intervene unilaterally and issue a Superseding
Order that requires compliance with the Standards=®.

3.3 Stormwater, the Federal Clean Water Act, and the State Clean Waters Act.

Stormwater runoff and stormwater discharges are regulated by various state and federal programs.
These programs include the federal 401 Water Quality Certification, the state Surface Water Discharge
Permit Program regulations, the federal NPDES programs regulating stormwater discharges from
municipal sources, construction activities, and industrial activities, the state’s Underground Injection
Control program, and the state’s Green Communities Act to regulate stormwater discharges from solar
arrays.

3.3.1 Stormwater and 401 Water Quality Certification

Under Section 401 of the federal Clean Water Act, an Applicant for a federal permit for any activity
resulting in a discharge to waters of the United States must obtain certification that the discharge will
comply with state water quality standards and other appropriate requirements of state law. Section 404
permits for the discharge of dredged or fill material issued by the U.S. Army Corps of Engineers frequently
trigger the State’s 401 jurisdiction. Discharges include the filling of wetlands, the redeposit of dredged or
excavated material from activities such as mechanized land clearing or ditching, and the placement of
piling when it has the effect of fill. Waters of the United States include navigable waters and their
tributaries, certain lakes, ponds and impoundments, and wetlands adjacent to jurisdictional waters. States
may add conditions to ensure that state water quality standards will be met.

The 401 Water Quality Certification (WQC) program for dredge and fill pursuant to 314 CMR 9.00 has
been coordinated with the state’s Wetlands Protection Act program. As a result, most projects approved
by a Conservation Commission under the Wetlands Protection Act do not need further State review under
the 401 WQC dredge and fill program. These projects meet the Stormwater Management Standards

36 Applicants and others may appeal a Superseding Order issued by MassDEP by requesting an adjudicatory hearing. The rules for
requesting an adjudicatory hearing are set forth in 310 CMR 10.05(7)(j).
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through compliance with the Wetlands Protection Act. Some types of projects, including those with
potentially large wetland impacts and those that are not subject to the Wetlands Protection Act, require an
individual 401 Water Quality Certification. Projects requiring an individual 401 Water Quality Certification
include activities that will result in the loss of more than 5,000 square feet of bordering and Isolated
Vegetated Wetlands and land under water, the discharge of dredged or fill material to Outstanding
Resource Waters, real estate subdivisions unless there is a recorded deed restriction providing notice to
subsequent purchasers limiting the amount of fill, and the discharge of dredged or fill material to a salt
marsh or to rare and endangered species habitat in an Isolated Vegetated Wetland.

For these projects, the 401 Water Quality Certification regulations for dredge and fill include specific
provisions for stormwater discharges. The Water Quality Certification regulations for dredge and fill, at
314 CMR 9.06(5), provide:

¢ No discharge of dredged or fill material is permitted for the impoundment or detention of
stormwater for purposes of controlling sedimentation or other pollutant attenuation.

o Discharge of dredge or fill material may be permitted to manage stormwater for flood control
purposes only where there is no practicable alternative and provided that BMPs are implemented
to prevent sedimentation or other pollution. No discharge of dredged or fill material is permitted
for the impoundment or detention of stormwater in Outstanding Resource Waters for any
purpose.

The 401 Water Quality Certification regulations for dredge and fill, at 314 CMR 9.06(6)(a), provide that
stormwater discharges shall be provided with SCMs to attenuate pollutants and to provide a setback from
the receiving water or wetland in accordance with the Stormwater Management Standards. These
regulations include the Stormwater Management Standards.

3.3.2 Designation of Stormwater Discharges

Under the Surface Water Discharge Permit Program regulations, 314 CMR 3.00, stormwater discharges
other than discharges from MS4s that require coverage under the MS4 General Permit, are exempt from
the requirement to obtain an individual or general surface water discharge permit unless MassDEP has
made a designation in accordance with 314 CMR 3.04(2)(b).3” MassDEP may make a designation if it
determines that: (1) the discharge is or may be a significant contributor of pollution to Waters of the
Commonwealth, (2) the discharge is contaminated by contact with process wastes, raw materials, toxic
pollutants, hazardous substances, oil or grease, and does not meet the Stormwater Management
Standards, (3) the discharge is subject to effluent limitation guidelines or toxic pollutant effluent
standards, or (4) the discharge is located in an industrial plant or plant-associated area and there is a
potential for significant discharge of stormwater contaminated by contact with process wastes, raw
materials, toxic pollutants or hazardous substances, and the discharge has not obtained coverage under
a general permit. Any stormwater discharge designated by MassDEP will be required to obtain a
discharge permit or to take other corrective action. Designated stormwater discharges may be permitted
by an individual permit, a general permit or an alternative general permit.

3.3.3 Stormwater Discharges and Total Maximum Daily Loads

A Total Maximum Daily Load (TMDL) is the greatest amount of a pollutant that a water body can accept
and still meet water quality standards for protecting public health and maintaining the designated
beneficial uses of those waters for drinking, swimming, recreation, and fishing. A TMDL specifies how
much of a specific pollutant can come from various sources, including stormwater discharges, and
identifies strategies for reducing the pollutant discharges from these sources. MassDEP has prepared
TMDLs that indicate that in many watersheds action is needed to reduce the concentrations of bacteria,

87 MassDEP has similar authority to require certain stormwater discharges to the groundwater to obtain a permit. See 314 CMR
5.04.
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phosphorus, and nitrogen in stormwater discharges, including, without limitation, implementation of
specific SCMs.

Proper selection of non-structural and structural stormwater management practices is an essential
component of any plan to reduce these pollutants. These non-structural SCMs begin with Environmentally
Sensitive Site Design, pollution prevention and source control. By reducing Impervious Surfaces and
allowing stormwater to infiltrate into the ground and by selecting a landscape design that minimizes the
need for fertilizers and pesticides, developers can substantially reduce the concentration of pollutants in
stormwater runoff from development and Redevelopment projects. Once a project is complete, ongoing
action is needed to prevent additional pollutants from entering the Stormwater Management System. Raw
materials and wastes should be stored inside or under cover with adequate containment. Snow, sand,
deicing chemicals, fertilizers, pesticides, and solid waste should be properly managed. An effective street-
sweeping program should be implemented. Structural SCMs that can remove the pollutants of concern
must be designed, constructed, operated and maintained. Infiltration SCMs, bioretention areas,
constructed stormwater wetlands, and filter systems may be effective tools for reducing the concentration
of nutrients and bacteria in stormwater discharges.

If an Applicant is proposing a project that is in the watershed of a water body with a TMDL or Alternative
TMDL, and if the project is subject to wetlands jurisdiction, the proposed structural SCMs should be
consistent with the TMDL or Alternative TMDL. Because pollution prevention is an interest identified in the
Wetlands Protection Act, Conservation Commissions and MassDEP may require the identification of
source control measures that eliminate or reduce such pollution when reviewing projects subject to
jurisdiction under the Act. Projects subject to the MS4 permit must also demonstrate compliance with any
TMDLs that have been established. The TMDL may contain information on appropriate pollution
prevention, SCMs or other practices that may be used to meet the TMDL goals. See
http://mass.gov/dep/water/resources/tmdls.htm.

3.3.4 Stormwater and the NPDES Program

The federal Clean Water Act authorizes EPA to regulate point sources that discharge pollutants into
waters of the United States, including stormwater runoff from drainage systems. Under the National
Pollutant Discharge Elimination System (NPDES) Phase 1 Stormwater Program, EPA, since 1990, has
issued general permits for MS4s in cities and counties with populations of 100,000 or more, stormwater
runoff from specific industrial activities, and stormwater runoff from construction sites that disturb five
acres or more of land. In 2003, the NPDES Phase Il Stormwater Program took effect, and EPA began
regulating MS4s in additional urbanized areas, and stormwater runoff from construction activities that
disturb one acre or more of land, through general permits.

Stormwater and the MS4 NPDES General Permit

MassDEP and EPA have jointly issued the Municipal Separate Storm Sewer System (MS4) General
Permit. The first MS4 general permit was issued in 2003 and expired in 2008. In Massachusetts, 237
cities and towns applied for and obtained coverage under the 2003 MS4 General Permit. The 2016 MS4
General Permit became effective on July 1, 2018 and covers 263 communities.38 For a map showing
Massachusetts municipalities covered by the MS4 Permit, see EPA’s site at
http://www.epa.gov/regionl/npdes/stormwater/ma.html.

After going into effect, two petitions for review of the 2016 MA MS4 permit were filed by the Center for
Regulatory Reasonableness and by Conservation Law Foundation (CLF), Charles River Watershed
Association (CRWA), Massachusetts Coalition for Water Resources Stewardship (MCWRS), Franklin
Massachusetts, National Association of Homebuilders (NAHB), Home Builders and Remodelers
Association of Massachusetts, Inc. (HBRAMA), and the City of Lowell. The appeals were consolidated at

%8 Through the State’s Water Quality Certification, the 2016 MS4 Permit requires compliance with the Stormwater Management
Standards and the Surface Water Quality Standards.
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the D.C. Circuit. Center for Regulatory Reasonableness, et al. v. EPA, No. 16-1246 (D.C. Cir.) (2016
Massachusetts Small MS4 General Permit consolidated cases). After mediation that started in 2017, a
settlement was reached and the permit was finalized with modifications and went into effect on January 6,
2021.

The MS4 General Permit requires the development and implementation of a stormwater management
plan that includes, among other things, six specified control measures to reduce pollutants to the
maximum extent practicable.

These measures are as follows:

Public education and outreach. The public education program must provide information on the
impact of stormwater discharges and identify steps the public can take to reduce pollutants in
stormwater, such as actions to ensure the proper use and disposal of landscape and garden
chemicals including fertilizers and pesticides, benefits of on-site filtration of stormwater, and properly
disposing of used motor oil or hazardous waste.

Public involvement and education. The public involvement program must be done in compliance
with all applicable state and local public notice requirements, including, without limitation, the Open
Meetings Law and the Public Records Act. The public must be involved in reviewing and
implementing the stormwater management program.

lllicit Discharge detection and elimination. An lllicit Discharge is any discharge to an MS4 that is
not comprised entirely of stormwater, discharges from fire-fighting activities, and certain designated
non-stormwater discharges. An lllicit Discharge detection and elimination program requires the
development of a map of the storm sewer system that identifies the location of all outfalls and the
names of all surface waters that receive discharges from those outfalls, and a priority ranking of the
outfalls for screening and investigation. As part of this program, there must be a regulatory
mechanism that prohibits non-stormwater discharges into the MS4 and provides for appropriate
enforcement. The program must include a plan to detect and address non-stormwater discharges
through enforcement action through local bylaw or ordinances, including illegal dumping, and to
inform public employees, businesses and the general public of the hazards associated with illicit
connections and improper waste disposal.

Construction site runoff control program. The construction site runoff control program reduces
pollutants from construction activities that result in a land disturbance of greater than or equal to one
acre. The construction site runoff control program must include a regulatory mechanism that requires
proper management of construction sites, with sanctions to ensure compliance. The program requires
(a) sediment and erosion controls including BMPs and design techniques to minimize land
disturbance; (b) proper management of wastes, including construction debris, concrete truck wash-
out chemicals, litter and sanitary wastes; (c) procedures for site plan review that examine water
quality impacts; (d) procedures for public input; and (e) procedures for inspection and enforcement of
control measures..

Post-construction stormwater management. The post-construction stormwater management
program applies to projects that disturb one acre or more. The program must include a regulatory
mechanism with sanctions, requirements for the long-term operation and maintenance of SCMs, and
controls to prevent or minimize impacts to water quality.

Pollution prevention and good housekeeping in municipal operations. The pollution prevention
and good housekeeping program includes the development and implementation of a program for
preventing and reducing the concentration of pollutants found in stormwater runoff from municipal
operations, including parks and open space, vehicles and equipment, and municipal buildings. The
permittee must also develop a plan for maintenance of the MS4 infrastructure, including inspection
and maintenance of catch basins.

The MS4 permit requires the permittee to develop measurable goals for the implementation of the
stormwater management program and to report on its progress on meeting those goals. Where the MS4
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discharges to an impaired waterbody with a TMDL, the permittee is required to implement additional
measures to address the pollutant of concern..

To comply with the MS4 General Permit, many cities and towns have enacted local ordinances, bylaws,
and regulations that apply to existing stormwater discharges as well as stormwater discharges from new
development and Redevelopment, both during and after construction. These local requirements include
construction and post-construction controls on development and Redevelopment projects that disturb one
acre or more of land, including projects outside the jurisdiction of the Wetlands Protection Act, and
regulations requiring the removal of illicit connections to the MS4. If a TMDL has been established, these
regulations may address pollutants other than TSS. Applicants for projects located in municipalities that
are covered by the MS4 permit must comply with these local requirements.

Stormwater Discharges and the NPDES Construction General Permit

Construction sites that disturb one or more acres and that discharge stormwater to a surface water of the
United States, or to an MS4 that discharges to a surface water of the United States, are required to obtain
coverage under the NPDES General Permit for Storm Water Discharges from Construction Activities (also
known as the "Construction General Permit" or "CGP") issued by the EPA. Although the state has not
joined with EPA in issuing the CGP, Massachusetts has issued a 401 Water Quality Certification for the
permit. The Water Quality Certification requires compliance with certain state laws and regulations,
including the Massachusetts Clean Waters Act, the Massachusetts Water Quality Standards, and the
Surface Water Discharge Permit Program Regulations. If the requirements of the water quality
certification are violated, MassDEP has the authority to require that the violations be corrected and to
take any action authorized by the General Laws of the Commonwealth, including the Massachusetts
Clean Waters Act, and the regulations promulgated thereunder.

The CGP requires the preparation of a Stormwater Pollution Prevention Plan (SWPPP). The SWPPP
must include a plan to implement both pollution prevention and erosion and sedimentation control during
construction. If the permit covers a stormwater discharge to a water body for which a TMDL has been
developed, the SWPPP must document measures taken to assure that waste load allocations in the
TMDL will be met. If the permit covers a discharge to an Outstanding Resource Water, the SWPPP must
be submitted to MassDEP so that the Department may review it for compliance with the surface water
guality standards. The most recent CGP was issued in 2017 and is scheduled to expire in 2022.3°

Stormwater Discharges from Construction Dewatering

The NPDES Dewatering General Permit (DGP) has expired and EPA is now instructing Applicants to
apply for coverage under the NPDES Remediation General Permit (RGP) for the dewatering of
uncontaminated water. In addition to stormwater discharges from construction dewatering, the following
activities are eligible for coverage under the NPDES Remediation General Permit (RGP): existing,
emergency, and new discharges from remediation, dewatering, and dewatering/remediation-related
activities. More specifically, eligible activities include (1) petroleum-related site remediation, (2) non-
petroleum-related site remediation, (3) contaminate/formerly contaminated site dewatering, (4) pipeline
and tank dewatering, (5) aquifer pump testing, (6) well development/rehabilitation, (7) collection structure
dewatering/remediation, and (8) dredge-related dewatering. Additionally, discharges authorized under the
RGP include discharges to waters of the Commonwealth unless otherwise restricted by the
Massachusetts Surface Water Quality Standards, 314 CMR 4.00. Limitations on coverage and special
eligibility determinations are listed in Part 1.3 and Part 1.4 of the RGP, respectively.

Stormwater and/or groundwater discharges that are pumped and drained from excavations or other
points of accumulation are required to obtain coverage under the NPDES RGP. For coverage under the
RGP, a Notice of Intent (NOI) must be submitted to both EPA and MassDEP. Operators seeking
authorization to discharge must submit a complete and accurate NOI in accordance with the requirements

3 For information on the latest Construction General Permit see https://www.epa.gov/npdes/2017-construction-general-permit-cgp.
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in Part 3 of the RGP. Operators of existing discharges must submit a NOI no later than ninety (90) days
after the effective date of the RGP; operators of emergency discharges must submit a NOI no later than
fourteen (14) days after the discharge commences; and, operators of new discharges must submit a NOI
no later than seven (7) days prior to the commencement of discharges. To maintain coverage under the
RGP, the discharge must meet applicable water quality standards and all effluent limitations and
requirements included in Part 2, Part 6, and Part 7 of the RGP. The operator must also meet the
monitoring, recordkeeping, reporting, and administrative requirements included in Part 4 and Part 5 of the
RGP.

Stormwater Discharges and the Multi-Sector General Permit

Stormwater discharges associated with certain industrial sectors are required to obtain an individual
NPDES permit or coverage under the NPDES Multi-Sector General Permit (MSGP). This permit is issued
only by EPA and requires that the discharger meet the Massachusetts Surface Water Quality Standards,
314 CMR 4.00, and prepare a SWPPP. If there are stormwater discharges to an Outstanding Resource
Water, the discharger must submit the SWPPP to MassDEP.

The SWPPP must identify potential sources of pollutants that may reasonably be expected to affect the
quality of the stormwater discharges, describe and ensure implementation of practices to reduce
pollutants in stormwater discharges, and ensure compliance with the permit. The SWPPP must include
BMPs to minimize pollutants in the discharge so that the discharge will not cause or contribute to
violations of state water quality standards. The BMPs should be a suite of stormwater controls that
prevent pollution and are economically reasonable and appropriate in light of current industry practice.°

If a TMDL has been approved for the receiving water, the SWPPP must be consistent with the TMDL. If at
any time after authorization under the MSGP, EPA determines that the discharge may cause or have the
reasonable potential to cause or contribute to a violation of state water quality standards, EPA may
require the permittee to develop a supplemental action plan to address the water quality concerns or to
apply for an individual permit.

The MSGP provides that the discharges must comply with 314 CMR 3.00, 314 CMR 4.00, 314 CMR 9.00
and 310 CMR 10.00. Existing discharges subject to the MSGP do not need to obtain an individual or
general state discharge permit unless the discharge is designated by MassDEP in accordance with 314
CMR 3.04(2).

3.3.5 Underground Injection Control Program

The Underground Injection Control (UIC) Regulations, 310 CMR 27.00, require the registration of certain
infiltration BMPs. As of the date of publication of this manual, all dry wells, infiltration trenches, subsurface
structures, and leaching catch basins must be registered. Depending on the design, bioretention areas
may have to be registered.*

40 EPA has developed guidance on preparing a SWPPP for the Multi-Sector General Permit. Applicants preparing long-term
pollution prevention plans for sites with land uses with higher potential pollutant loads may find this information helpful. See
https://www.epa.gov/sites/production/files/2015-11/documents/swppp _gquide_industrial 2015.pdf.

41 For information on the UIC program and its application to infiltration BMPs, see https://www.mass.gov/underground-injection-
control-uic. For information on the UIC Regulations, see https://www.mass.gov/regulations/310-CMR-2700-underground-injection-
control.
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3.3.6 Stormwater Discharges from Solar Array Sites and the Massachusetts Green Communities
Act

MassDEP Wetlands Program Policy 17-1: Photovoltaic System Solar Array Review Policy (“Policy”) sets
forth the Department's approach for reviewing ground-mounted solar photovoltaic systems relative to
wetland jurisdiction.

The Policy strongly encourages the placement of ground-mounted PVS in upland areas to avoid wetland
impacts. PVSs situated in Resource Areas are subject to jurisdiction under M.G.L. c. 131, § 40. They
must comply with all regulatory performance standards for permitting projects under the Wetlands
Protection Act regulations, including but not limited to, compliance with the Stormwater Management
Standards. PVS projects may also be subject to review pursuant to the Massachusetts 401 Water Quality
Certification regulations for dredge and fill.

The Policy provides direction on siting PVSs, standards of review for determining compliance with
Bordering Vegetated Wetlands performance standards and stormwater management design methods to
address attenuation of peak rates of runoff caused by land development (310 CMR 10.05(6)(k)2.),
recharge (310 CMR 10.05(6)(k)3.), control of TSS from Impervious Surfaces (excluding solar panels) (310
CMR 10.05(6)(k)4.), and adequate erosion and sedimentation controls (310 CMR 10.05(6)(k)8.). The
Photovoltaic System Solar Array Review Policy is available on the MassDEP website at
https://www.mass.gov/quides/wetlands-information#-wetlands-policies.
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4 Site Planning and Design

4.1 Overview of the Site Planning Process

The primary goals in site planning where alterations are proposed to Wetland Resource Areas and
buffers are to avoid, minimize, and mitigate alterations to Wetland Resource Areas; reduce the peak
runoff rate of stormwater caused by land development; recharge groundwater to offset the loss caused by
land development; and remove contaminates in the runoff that otherwise will impair Resource Areas.
When planning site development, key factors to keep in mind are to avoid and minimize alterations to
Resource Areas, maintain natural topography, minimize disturbance to vegetation, and be cognizant of
physical constraints, such as high groundwater and distance to Resource Areas.

411 Who Does Site Planning for Stormwater?

Site planning is the responsibility of the project Applicant. Certain components of site planning may
require technical expertise (e.g., hydrology, engineering, landscaping), and in such cases, professional
consultants and/or design engineers should do comprehensive site planning. Before and during the
permit review process, collaborative efforts among various parties, including developers, consultants,
technical staff, planning boards, and Conservation Commission, frequently lead to final design plans that
meet mutual goals.

41.2 What Documentation is Required?

The Massachusetts Wetlands Protection and 401 Water Quality Certification regulations for dredge and
fill require site plans and other documentation to be submitted with the Notice of Intent or Water Quality
Certification applications to incorporate measures that reduce the peak runoff rate, gradually recharge
groundwater and remove contaminates present in stormwater. Required documentation and site plans
are described in more detail in Section 6.

4.1.3 Who Reviews Site Plans for Stormwater Management?

Site plans are reviewed by the Conservation Commission when the project is proposed within a Wetland
Resource Area or Buffer Zone. Such projects require the filing of a Notice of Intent and issuance of a
permit known as an Order of Conditions. MassDEP will review the site plans if the Order is appealed or if
a 401 Water Quality Certification is required. Sites that disturb more than 1 acre of land must apply for the
Construction General Permit with the U.S. EPA. Stormwater Pollution Prevention Plans (SWPPPs) must
be reviewed by MassDEP when work is proposed under a Construction General Permit near an
Outstanding Resource Water of the Commonwealth (MassDEP WM 15) or when an underground
injection well is proposed (MassDEP Underground Injection Control, 310 CMR 27.00).

If a municipality has been designated a Municipal Separate Storm Sewer System (MS4) by the U.S.
Environmental Protection Agency, the site plan will be reviewed under a bylaw or ordinance adopted by
the municipality. In the case of subdivisions, the municipal planning board will review the site plan under
the authority of the Massachusetts Subdivision Control Act or local regulations. Other local review may be
required, for instance by the municipal department of public works if runoff is to be directed to stormwater
drain located a public street, or other local departments.
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41.4 What Stormwater Control Measures are Used for Site Planning and Design?

A Project Applicant must design and implement a range of Stormwater Control Measures (SCMs) to meet
the Stormwater Management Standards during the site planning process.

What are Stormwater Control Measures?

Stormwater Control Measures (SCMs) are structural or nonstructural techniques for managing
stormwater to prevent or reduce non-point source pollutants from entering surface or ground waters.

e Nonstructural SCMs include a combination of source controls (e.g., street cleaning), some
types of Low Impact Development (LID) techniques, Environmentally Sensitive Site Design
(ESSD) techniques (e.g., protecting buffer area), and pollution prevention measures.

e Structural SCMs are practices that have been specifically designed, constructed, and
installed for the purposes of conveying, collecting, storing, discharging, recharging, or
treating stormwater. Structural SCMs are not naturally occurring and are not designed as
wetland replication areas Structural SCMs include some LID techniques (e.g., bioretention
areas), basins, and many other features.

Consider design of SCMs in the following order of priority:

e ESSD and LID Techniques. Design the Project Site using Environmentally Sensitive Site Design
(ESSD) and Low Impact Development (LID) techniques to preserve natural vegetation, minimize
Impervious Surfaces, slow down times of concentration, and reduce runoff. See Section 4.2 for
more information on ESSD and LID techniques.

e Source Controls and other nonstructural SCMs. Use source controls and other nonstructural
SCMs to minimize the volume of runoff and the contact of stormwater with potential pollutants.
See Section 4.3 for more information on non-structural SCMs and source controls.

e Structural SCMs. Design, construct and maintain structural SCMs to attenuate peak flows,
capture and treat runoff, and provide recharge to groundwater. See Section 4.4 for more
information on structural SCMs.

The remainder of this Chapter provides detailed information on each SCM type.

4.1.5 Integrating ESSD, Source Controls, and Structural SCMs

The time to integrate ESSD, source controls and pollution prevention measures into the Stormwater
Management System is during site design. During the planning process, an Applicant should identify
small scale source controls and pollution prevention measures, such as placing a roof over a fueling area,
or landscaping with native vegetation to minimize the need for fertilizers. These measures can reduce the
requirements for structural stormwater SCMs, prevent the discharge of pollutants to receiving waters, and
result in substantial cost-savings on infrastructure and paving.

During the site planning process, Applicants should also consider the locations of structural SCMs, and
the need to provide ongoing access to those SCMs for maintenance. Some SCMs, such as infiltration
basins, have specific site and construction requirements. The Applicant should identify site constraints,
such as depth to groundwater and nearby septic systems or wells, so the SCM will not fail or adversely
affect on-site septic systems or wells.
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Site planning can help identify the most appropriate points to direct discharges from SCMs. To avoid
erosion, Applicants should locate discharge points on low slopes and stable soils away from the edges of
wetlands. Where suitable, Applicants should use infiltration trenches for surface runoff and dry wells for
uncontaminated runoff from non-metal roofs. The Stormwater Management System should be designed
with an emphasis on the use of Small-Scale Controls to treat and infiltrate stormwater at the source, to
disconnect from storm drains, and to minimize the size of structural SCMs designed to meet recharge
requirements and attenuate peak flows.

The costs of rehabilitating or retrofitting failed Stormwater Management Systems can be significant.
These costs can be avoided by addressing stormwater runoff from the start. With careful planning, an
Applicant can design a Stormwater Management System that meets the Stormwater Management
Standards, reduces the cost of stormwater management, facilitates long-term maintenance, and
enhances the marketability and aesthetic qualities of the development.

4.2 Environmentally Sensitive Site Design and Low Impact Development Techniques

Environmentally Sensitive Site Design (ESSD) and Low Impact Development (LID) techniques must be
used to reduce stormwater runoff and protect wetland resources areas throughout a Project Site unless
impracticable.*? The Wetlands Regulations, at 310 CMR 10.04, and the 401 Water Quality Certification
Regulations, at 314 CMR 9.02, define ESSD and LID as follows:

e Environmentally Sensitive Site Design: ESSD is design that incorporates Low Impact
Development (LID) techniques or practices to prevent the generation of stormwater and non-point
source pollution by reducing Impervious Surfaces, disconnecting stormwater sheet flow paths and
treating stormwater at its source, maximizing open space, minimizing disturbance, protecting
natural features and processes, and/or enhancing wildlife habitat.

e Low Impact Development: LID means innovative Stormwater Management Systems that are
modeled after natural hydrologic features. LID manages rainfall at the source using uniformly
distributed, decentralized, micro-scale controls. LID uses small, cost-effective landscape features
located at the lot level. LID takes the form of techniques (e.g., porous pavement) or practices
(e.g., reduced front yard setback).

Where Can | Find More Information on ESSD and LID Techniques?
e See Section 4.2.1 for a list of MassDEP recognized ESSD / LID techniques.
e See below sections for more information on designing with ESSD and LID techniques.

e Each MassDEP ESSD / LID recognized technique has an accompanying Fact Sheet or
Specification that describes the practice in more detail (see Appendix A).

e Most MassDEP recognized ESSD / LID techniques also have an associated ESSD Credit to
help Applicants meet the ESSD and LID implementation requirement (see Appendix A).

4.21 MassDEP Recognized ESSD Techniques

MassDEP considers the following measures to be ESSD / LID as listed in the Stormwater Report
Checklist (Table 4-1). See Section 6.1 for more information on the Stormwater Report Checklist. Each
MassDEP ESSD / LID recognized technique has an accompanying Fact Sheet or Specification that
describes the practice in more detail (see Appendix A). Most MassDEP recognized ESSD / LID

42 Other SCMs shall only be used to the meet those portions Standard 3 (i.e., Required Recharge Volume) and Standard 4 (i.e.,
TSS / TP removal) that cannot be fully met by ESSD and LID techniques (see Section 2.3.3 and Section 2.3.4).
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techniques also have an associated ESSD Credit to help Applicants meet the ESSD and LID
implementation requirement (see Appendix A).

Table 4-1. Summary of MassDEP recognized ESSD / LID techniques

MassDEP Recognized ESSD / LID Technique

Envi

ronmentally Sensitive Site Design (ESSD Credit 1)

Envi

ronmentally Sensitive Site Design for Solar Arrays (ESSD Credit 2)

Rooftop Runoff Directed to Qualifying Pervious Areas (ESSD Credit 3)

Roadway, Driveway, or Parking Lot Rooftop Runoff Directed to Qualifying Pervious Areas (ESSD Credit 4)

Tree Canopy Enhancement and Protection (ESSD Credit 5)

Reduce Impervious Area at Redevelopment Sites (ESSD Credit 6)

Protect or Enhancing Buffer Areas (ESSD Credit 7)

and

Preserve and Use Natural Drainage Systems (e.g., use of “country drainage” versus curb and gutter conveyance

pipe

No

Disturbance to any Wetland Resource Areas

Small Scale Controls

Green Stormwater Infrastructure and / or Structural LID Practices:

Bioretention cells (exfiltrating and filtering)
Constructed stormwater wetlands (including gravel wetland designs)
Treebox filters (exfiltrating and filtering)
Water quality swales

Grass channels

Green roofs

Porous Pavement

Cisterns

Infiltration basins!

Infiltration trenches

Roof dripline filters (exfiltrating and filtering)

Dry wells

Notes:

LID techniques manage rainfall and pollutants at the source using uniformly distributed decentralized micro-
scale controls to minimize the impact of a project on groundwater and inland and coastal wetland resources.
As such, infiltration basins will typically be most effective when designed to be smaller in scale and

dispersed throughout the landscape.
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4.2.2 Principles of Environmentally Sensitive Site Design

Conventional development strategies treat stormwater as a secondary component of site design, usually
managed with “pipe-and-basin” systems that collect rainwater and discharge it off-site. In contrast, ESSD
embraces hydrology as an integrating framework for site design, not a secondary consideration. Existing
conditions influence the placement of roadways, buildings, and parking areas, as well as the nature of the
Stormwater Management System. ESSD is a multi-step process that involves identifying important natural
features, locating buildings and roadways in areas less sensitive to disturbance, and designing
Stormwater Management Systems that create relationships between development and natural hydrology.
The attention to natural hydrology, small scale controls, nonstructural approaches, and vegetation results
in a more attractive, multifunctional landscape with development and maintenance costs comparable to or
less than conventional strategies that rely on pipe-and-basin approaches.

An overview of some commonly used ESSD techniques that minimize the creation of new runoff,
enhance groundwater recharge, and remove pollutants are listed below.

e Avoid and minimize alterations to Resource Areas, public and private drinking waters
(including groundwater sources). Identifying the Resource Area boundaries is also important to
meet setback requirements.

o Fitthe development to the terrain. Match road patterns to landforms. For example, in rolling
terrain, local streets should branch from collector streets, ending in short loops or cul-de-sacs
along ridgelines. Grids may be more appropriate in areas where the topography is
characteristically flat. Preserve natural drainage ways to reduce nutrient migration by interrupting
and bending the road grid around them. Grass channels, vegetative buffers, or water quality
swales can be constructed along street right-of-ways or on the back of lots to convey runoff
without abrupt changes in the direction of flow.

e Maintain as much of the existing natural vegetation and topsoil as possible. Established
vegetation and existing topsoil slows runoff and promotes groundwater recharge.

¢ Minimize Impervious Surfaces. Replacing natural vegetation and soils with Impervious
Surfaces leads to increased runoff volume and velocity, larger pollutant loads, and may adversely
affect long-term hydrology and natural systems through flooding and channel erosion. Careful site
planning can reduce the impervious area created by pavement and roofs, the volume of runoff
and pollutant loading requiring control, and the reliance on extensive conveyance networks to
discharge stormwater runoff to receiving waters adversely impacting water quality.

e Minimize the creation of steep slopes. Steep slopes have significant potential for erosion and
increase sediment loading. Avoid using slopes greater than 2:1 (unless necessary to minimize
impacts to Wetland Resource Areas).

e Minimize placement of new structures or roads over porous or erodible soils: Porous soils
provide the best and most inexpensive mechanism for infiltrating stormwater, reducing runoff
volume and peak discharges, and providing groundwater recharge and treatment by infiltration
and adsorption through the soil strata. Applicants should avoid disturbing unstable soils that are
likely to erode.

e Reproduce Pre-development Hydrologic Conditions. The goal of matching pre-development
hydrologic conditions should be addressed at the site planning level. The full spectrum of
hydrologic conditions, including peak discharge, runoff volume, infiltration capacity, base flow
levels, groundwater recharge, and maintenance of water quality, can be examined through a
comprehensive approach involving the entire site and even offsite areas contributing runoff to the
site. Peak discharges, runoff volume, infiltration recharge, and water quality are directly related to
the amount and location of impervious area required by development plans.

e Use Green Stormwater Infrastructure. Green stormwater infrastructure is defined as
Stormwater Management Systems that mimic nature and treat stormwater at its source by
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allowing stormwater to infiltrate, by reducing storm flows to sewer systems or Resource Areas,
and by harvesting stormwater for reuse. Green Stormwater Infrastructure includes SCMs such as
bioretention that uses plant or soils systems for treatment, porous pavement, cisterns, and
landscaping. Applicants should seek to distribute Green Stormwater Infrastructure throughout the
site.

4.2.3 Applicable Project Types

ESSD can be applied to both residential and nonresidential developments as well as Redevelopment
projects to limit land disturbance and preserve important natural features. ESSD begins with assessing
the environmental and hydrologic conditions of a site and identifying important natural features such as
streams and drainage ways, floodplains, wetlands, water supply protection areas, high-permeability soils,
steep slopes, erosion-prone soils, woodland conservation areas, farmland, and meadows. This
investigation helps to determine which “conservation areas” should be protected from development and
construction impacts, and which site features (such as natural swales) should be incorporated into the
Stormwater Management System.

The site analysis also identifies a “development envelope” where development can occur with minimal
impact to hydrology and other ecologic, scenic, or historic features. In general, the development envelope
includes upland areas, ridge lines and gently sloping hillsides, and slowly permeable soils outside of
wetlands, leaving the remainder of the site in a natural undisturbed condition. It is important to protect
mature trees and to limit clearing and grading to the minimum amount needed for buildings, access, and
fire protection. Converting wooded areas to lawns increases the volume of runoff that must be
managed.*® The design should confine construction activity, including stockpiles and storage areas, to
those areas that will be permanently altered, and clearly delineate the construction fingerprint.

4.2.4 Arethere Limitations to Environmentally Sensitive Site Design?

Some ESSD site designs that seek to cluster development and reduce lot coverage may conflict with
local land use regulations or public perceptions about what type of development is desirable. For
example, ESSD on a compact multi-story building may be more visible than that of a single-story building
with a larger footprint. To address this problem, developers, advocates, and regulators who recognize the
value of Environmentally Sensitive Site Design must educate the public on what ESSD can look like.

4.2.5 What are Some Examples of Environmentally Sensitive Site Design?

The links below provide examples of ESSD and practical guidance for implementing ESSD and LID
techniques. In addition, refer to the ESSD Fact Sheets in Appendix A for specific examples of how ESSD
can be integrated into a variety of different site types (i.e., new residential vs. road Redevelopment vs.
commercial Redevelopment).

Additional Resources and Links for Environmentally Sensitive Site Design

e Low Impact Development Design Strategies: An Integrated Design Approach; Prince George’s
County, Maryland, Department of Environmental Resources; June 1999.

4 Converting wooded areas to lawns increases the peak volume of runoff that must be attenuated in accordance with Standard 2.
Standard 4 requires Applicants that convert wooded areas to lawns to include proper management of fertilizers, herbicides, and
pesticides in their pollution prevention plan. The EPA lists urban forestry as a stormwater management BMP. See
https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater
https://www.epa.gov/sites/production/files/2015-11/documents/stormwater2streettrees.pdf https://www.epa.gov/heatislands/using-
trees-and-vegetation-reduce-heat-islands.
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Low Impact Development Evaluation: Suggested Revisions to Existing Bylaws and Regulations;
Wallace, C., (2009). MAPC Memorandum to Town of Wilmington. 6.30.2009.

Better Site Design: A Handbook for Changing Development Rules in Your Community; Center for
Watershed Protection; 1998. Site Planning for Urban Stream Protection; Thomas Schueler; Center for
Watershed Protection; 1995.

Conservation Design for Subdivisions: A Practical Guide for Creating Open Space Networks; Randall
Arendt; Island Press; 1996. https://islandpress.org/book/conservation-design-for-subdivisions
https://www.villageofhoward.com/184/Environmentally-Sensitive-Design

EPA Green Infrastructure. https://www.epa.gov/green-infrastructure

“Site Analysis.” James A. LaGro, Jr.; John Wiley and Sons; 2001 An Introduction to Better Site
Design; Article 45 from Watershed Protection Techniques; Center for Watershed Protection; 2000.

Massachusetts Low Impact Toolkit, Fact Sheet #1; Low Impact Site Design
http://www.mapc.org/wp-content/uploads/2017/11/LID toolkit factsheets 1-3.pdf

Page 4-7


https://url.avanan.click/v2/___http:/www.mapc.org/wp-content/uploads/2017/11/Wilmington-LID-Codes-Review-2009.pdf___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjU2MmY6OWQ5Y2Y4ZmIxZjNhMGIzMzAxNmNiYzBkOWRjNTJhY2U5NjYyM2M5NmYyOGE2OGFjOWUwN2JiY2IyMzlkNTZmNzpwOlQ
https://url.avanan.click/v2/___https:/owl.cwp.org/mdocs-posts/better-site-design-part-1/___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjY0MzI6NjFiNzc5MDA3MGNlNzEyODIzZTgwNDYzYmQ4ODNkZTg2YjQzNDIzNjNmYmE4ZmUyNGNjYmM2MDZkMzBmNzNmOTpwOlQ
https://url.avanan.click/v2/___https:/islandpress.org/book/conservation-design-for-subdivisions___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmYyZDA6NjhjYTI5MzcxYzg5OTMxNmFjMjcyZTk1YzAzOThkMzk0M2MyYTQ5YzAzMGJhYjkxYTQ4MWQ3OGJlMGFkOGUzZDpwOlQ
https://url.avanan.click/v2/___https:/www.epa.gov/green-infrastructure___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjhjNTc6ZTQxZTRmNzYwYTVjNDQ2ZGJlNzY3MWM3MWJjOWZhMmY1M2JjMGE0MjdlMTMwYjVlZmE1Mzc5NDYwYTk4NzBjNzpwOlQ
https://url.avanan.click/v2/___http:/www.mapc.org/wp-content/uploads/2017/11/LID_toolkit_factsheets_1-3.pdf___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmI5N2E6YWZmODJmMjlhNzliZTNkOGNkZmI4MDkzNWU4ZjdlNDFkOTViNmMyNmU0NmI4NzBlNjkwYzc1MjhhNmU5NzdjNDpwOlQ

Massachusetts Stormwater Handbook

Chapter 4: Site Planning and Design

4.3 Nonstructural Approaches: Source Control and Pollution Prevention

Source controls can reduce the types and concentrations of contaminants in stormwater runoff and
improve water quality. Source controls cover a wide range of practices including local bylaws and
regulations, materials management at industrial sites, fertilizer and pest management in residential areas,
reduced road salting in winter, erosion and sediment controls at construction sites, and comprehensive
snow management. Non-structural approaches and Best Management Practices (BMPs) must be
incorporated into the Long Term Pollution Prevention Plan (LTPPP) required to be submitted with the
Notice of Intent or Water Quality Certification Application, when a new development or Redevelopment
project proposes alterations to a Wetland Resource Area. See Section 4.3.2 for information on how to
prepare the LTPPP.

Effective site planning is essential to source control and pollution prevention. Reducing Impervious
Surfaces and runoff volumes prevents the transport of pollutants. The guiding principle for pollution
prevention is to minimize the volume of runoff and the contact of stormwater with potential pollutants.
Because nonstructural practices can reduce stormwater pollutant loads and quantities, the size and
expense of structural SCMs (or in rare cases, even the need for structural SCMs) can be reduced,
thereby affording substantial cost savings.

The sections below provide a description of selected nonstructural SCMs and BMPs that can be used to
reduce pollution sources. Also refer to the “Operating and Source Controls” section of Appendix A for
specific pollution prevention measures for use at certain industrial and commercial facilities, snow
disposal measures, and deicer storage. For more information, the Massachusetts Clean Water Toolkit
provides a detailed summary of additional nonstructural SCMs, source controls, and BMPs that are not
covered by the below sections.*

4.3.1 Street and Parking Lot Cleaning

Street and parking lot cleaning is a source control that is commonly used by municipalities and private
entities (e.g., commercial shopping areas or office parks). Street and parking lot cleaning is eligible to
obtain pollutant removal credit for TSS and TP required by Standard 4 (see Table 2-2). The TSS and TP
pollutant removal credit is dependent on the type of street cleaner, the frequency of the cleaning (e.g.,
once per week, once per month, etc.) and the longevity of the cleaning (3-months, 6-months, 9-months,
year-round, etc.). Refer to Appendix A for a Fact Sheet with detailed information on Street and Parking
Lot Cleaning, including eligibility requirements to obtain pollutant removal credit for Standard 4Street and
parking lot cleaning are applicable to new development and Redevelopment projects.

4.3.2 Long-Term Pollution Prevention Plans

Standard 4 requires the development and implementation of suitable practices for source control and
pollution prevention. These measures must be identified in a long-term pollution prevention plan (LTPPP).
The LTPPP must be submitted with the NOI or WQC Application. For sites with Land Uses with Higher
Potential Pollutant Loads (LUHPPLs) (Standard 5) and Critical Areas (Standard 6), additional measures
must be addressed in the LTPPP. This section describes what should be included in the LTPPP. The
LTPPP must be implemented thereafter.

Industrial dischargers that are covered by the NPDES Multi-Sector General Permit are required to
prepare an industrial Stormwater Pollution Prevention Plan (SWPPP). An industrial SWPPP prepared in
accordance with the requirements of the Multi-Sector General Permit can be used to fulfill the source
control and pollution prevention plan requirements of Standards 4, 5, and 6.

4 Massachusetts Clean Water Toolkit: https://megamanual.geosyntec.com/npsmanual/default.aspx.

Page 4-8


https://url.avanan.click/v2/___https:/megamanual.geosyntec.com/npsmanual/default.aspx___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjBkNTc6ZTJhMTFjZWEzMjFiYzExNjJlZDk5YmE5ZDBjNzhhZmRhZWIzYTM5ZTJlNzM0NjdlMWU0MTAyMGExMzAxZjlmNjpwOlQ
https://url.avanan.click/v2/___https:/megamanual.geosyntec.com/npsmanual/default.aspx___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjBkNTc6ZTJhMTFjZWEzMjFiYzExNjJlZDk5YmE5ZDBjNzhhZmRhZWIzYTM5ZTJlNzM0NjdlMWU0MTAyMGExMzAxZjlmNjpwOlQ

Massachusetts Stormwater Handbook

Chapter 4: Site Planning and Design

Likewise, many state agencies and municipalities are covered by the NPDES General Permit for
Municipal Separate Storm Sewer Systems (i.e., MS4 Permit) that require the implementation of good
housekeeping and pollution prevention. State and local agencies subject to the MS4 Permit may be able
to develop one plan that fulfills the source control and pollution prevention requirements of the
Stormwater Management Standards and the MS4 Permit.

Purpose
The purpose of the required LTPPP is to:

e identify potential sources of pollution that may affect the quality of stormwater discharges; and

e describe and ensure the implementation of practices to reduce the pollutants in stormwater
discharges.

General Requirements

The LTPPP shall incorporate source reduction measures to eliminate or reduce the generation and runoff
of pathogens, nutrients, and other contaminants such as polycyclic aromatic hydrocarbons. The LTPPP
must also address measures to properly dispose of snow outside of wetland resource areas and minimize
snow disposal in the Buffer Zone. Source reductions and pollution prevention measures to be
incorporated into the LTPPP include, but are not limited to:

e restricting fertilizer use;

e properly covering any solid waste stored exterior to a building so it does not comingle with runoff;

¢ prohibiting use of coal tar-based pavement sealants which contain polycyclic aromatic
hydrocarbons;

e restricting use of winter sand application to paved surfaces; and

¢ prohibiting use of oil application to unpaved roads and automotive parking areas.
The LTPPP should also include procedures for the following:

e good housekeeping;

e  storing materials and waste products inside or under cover;

e vehicle washing;

e routine inspections and preventative maintenance of stormwater SCMs;
e spill prevention and response;

e maintenance of lawns, gardens, and other landscaped areas;

e storage and use of fertilizers, herbicides, and pesticides;

e pet waste management;

e operation and management of septic systems;

e proper management of deicing chemicals and snow disposal*’;

e measures to restrict the use of winter sand application to paved surfaces;

4 Snow Disposal Guidance: https://www.mass.gov/quides/snow-disposal-guidance; Deicing Storage Guidance:
https://www.mass.gov/guides/guidelines-on-road-salt-storage
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e measures to reduce generation of runoff and nutrients;
e measures to minimize the use of any identified hazardous materials; and

e measures to divert stormwater from potential pollutant sources.

The LTPPP should also provide that stockpiles of soil, mulch, or other erodible materials be contained
and stabilized to prevent the discharge of sand to wetlands or water bodies, and, where feasible, covered.
If a Total Maximum Daily Load (TMDL) has been developed that indicates that use of fertilizers containing
nutrients must be reduced, the LTPPP shall also include a nutrient management plan. See Section
2.3.11 for information on TMDL requirements. The LTPP shall also prohibit fertilizers that contain
phosphorus, in accordance with 330 CMR 31.00 Plant Nutrient Application Requirements for Agricultural
Land and Non-Agricultural Turf and Lawns; fertilizers to be applied when precipitation greater than 0.5
inches is forecast in the next 48 hours. The LTPPP may be prepared as a separate document or
combined with the Operation and Maintenance Plan required by Standard 9.46

Refer to the “Operating and Source Controls” section of Appendix A for more information on operating
and source control SCMs for certain industrial and commercial facilities, snow disposal measures, and
deicer storage.

Additional Requirements for Standard 5

To mitigate the potential impact of stormwater discharges from Land uses with Higher Potential Pollutant
Loads (LUHPPLS), the LTPPP must include measures in addition to the “General Requirements” listed
above. Include provisions in the LTPPP for placing all industrial materials or activities in a storm-resistant
shelter to prevent exposure to rain, snow, snow melt and runoff, or by placing all materials and wastes
stored outside in sealed containers on Impervious Surfaces with adequate containment. Also include
provisions in the LTPPP to provide for the use of emergency shut-offs where appropriate to isolate the
system in the event of an emergency spill or other unexpected event. Emergency shutdown and
containment practices include but are not limited to: gate valves and plugs.

Standard 5 expressly provides that stormwater discharges from LUHPPL must comply with all applicable
laws, regulations, permits and approvals, including 314 CMR 3.00, 314 CMR 4.00, and 314 CMR 5.00.
Pursuant to 314 CMR 3.00 and 314 CMR 5.00, MassDEP has authority to require a discharge permit or
other corrective action if it determines that a stormwater discharge is contaminated by contact with
process wastes, raw materials, toxic pollutants or hazardous substances, oil and grease, or is a
significant contributor of pollution to Waters of the Commonwealth.

Finally, additional pollution prevention measures apply to certain LUHPPLSs located within the Zone 1l of a
Public Water Supply area. These land uses include:

¢ landfills and open dumps,

¢ landfills handling wastewater residuals and/or septage,

e automobile graveyards and junkyards,

e stockpiling and disposal of snow or ice removed from highways,

e petroleum fuel oil and heating oil bulk stations and terminals,

e wastewater treatment plants permitted pursuant to 314 CMR 5.00,

e hazardous waste facilities subject to regulation under 310 CMR 30.00,

46 Applicants are required to prepare a Stormwater Report that includes both the long- term pollution prevention plan (LTPPP) and
the operation and maintenance plan. See Section 6.1 for information on the Stormwater Report.
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e waste oil retention facilities,
e treatment works for the remediation of contaminated ground or surface waters,
o floor drainage systems,

e storage of any of the following materials: sludge, septage, sodium chloride, chemically treated
abrasives or other chemicals used for the removal of ice or snow, chemical fertilizers, animal
manures, liquid hazardous materials or petroleum products.

The LTPPP must include measures to prevent the land use from coming into contact with rain, snow,
snowmelt and runoff.

Additional Requirements for Standard 6

To mitigate the potential impact of stormwater discharges from to or near Critical Areas, the LTPPP shall
address source control and pollution prevention measures to prevent direct and indirect alterations to
Critical Areas. At minimum, the LTPPP should consider the following for applicable Critical Areas:

e Shellfish Growing Areas and Bathing Beaches. Measures to reduce pathogen loading such as
enhanced trash segregation and covering.

e Outstanding Resource Waters, including Vernal Pools. Establish no vegetation mowing and
pruning at least 100-feet from the Resource Area, including no application of fertilizers or
pesticides. Include measures to reduce salting practices

e Stormwater Discharges within Zone I's, Zone II's, and IWPAs. Measures to prevent
contaminants from being placed on Impervious Surfaces that will mobilize.

e Cold-Water Fisheries. Measures to reduce temperature of runoff (e.g., additional tree planting to
provide shade over paved surfaces) and reduce salting practices.

In addition to the “General Requirements” listed above, the LTPPP should address proper management
of snow and deicing chemicals. To protect Critical Areas, road salt should be properly stored within a
Zone Il or Interim Wellhead Protection Area or near an Outstanding Resource Water, Special Resource
Water, Shellfish Growing Area, bathing beach or Cold-Water Fishery. The use of salt for the deicing of
Impervious Surfaces should be minimized within water supply protection areas and any area near an
Outstanding Resource Water, Special Resource Water, freshwater beach, or Cold-Water Fishery.

The long-term pollution prevention strategies for sites near Critical Areas should also incorporate designs
that allow for shutdown and containment where appropriate to isolate the system in the event of an
emergency spill or other unexpected event. Practices for shutdown and containment include, but are not
limited to: gate valves and plugs.

4.3.3 Construction Period Erosion and Sedimentation Control and Pollution Prevention

Construction period erosion and sedimentation control is an essential component of pollution prevention.
Construction period activities increase the potential for erosion and sedimentation at a site. Variability in
terrain, soils, and vegetation makes erosion control unique to each development. The purpose of this
section is to provide an overview of construction period erosion and sediment control and pollution
prevention practices as they relate to the Stormwater Standards and guidance on how to meet them.

Construction Period Erosion Sedimentation and Pollution Prevention Plan Requirements

Standard 8 requires erosion and sedimentation controls to be implemented during construction. A
Construction Period Erosion, Sedimentation and Pollution Prevention Plan (CPPP) is required to be
prepared and submitted with the NOI or WQC Application. Keep a copy of the CPPP at the construction
site, along with an inspection log and a maintenance log. The inspection and maintenance logs must be
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made available to Conservation Commissions and MassDEP upon request. Use the Massachusetts
Erosion and Sediment Control Guidelines for Urban and Suburban Areas to prepare the CPPP (see
Appendix C).

Construction sites that disturb at least one acre of land, or will disturb less than one acre of land but are
part of a common plan of development that will ultimately disturb one or more acres of land are required
to obtain coverage under the NPDES Construction General Permit (CGP) and prepare a SWPPP. A
SWPPP prepared in accordance with the CGP satisfies the erosion and sedimentation control plan
requirement of Standard 8, provided it addresses the additional requirements of a CPPP, including
measures to prevent sedimentation to any Wetland Resource Area or open or closed drainage system
draining to a Resource Area.*’

At minimum, include items described below in the CPPP.

Contact List

A contact list of all parties who will be engaged in construction activities at the site and/or will be
responsible for implementing the CPPP or any component(s) thereof.

Project Narrative

e A description of the nature of construction activities including the size of the property, the total
area expected to be disturbed by construction activities, and the maximum area expected to be
disturbed at any one time. Avoid wholesale clearing and grubbing the site at once.

e A detailed, dynamic, construction-phase plan for sequencing construction and stormwater
management activities that minimizes land disturbance by ensuring that vegetation is preserved
to the maximum extent practicable, and disturbed portions of the site are stabilized as quickly as
possible. Include a description of potential erosion risks that may be encountered and a list of
construction period BMPs that will be used to address those risks in the CPPP.

e Alist and description of all potential pollutant generating activities on-site (e.g., sediment,
fertilizers, pesticides, paint, caulk, sealant, solvents, fuels) that could be discharged in stormwater
from the construction site.

Description of SCMs.

o |dentify all stormwater management activities that are needed during land disturbance and
construction, including source control and pollution prevention measures, construction period
BMPs to address erosion and sedimentation, stabilization measures, and procedures for
operating and maintaining the BMPs, especially in response to wet weather events and freezing
temperatures.

e |dentify construction period BMPs based on phase.
Site Plans

e Site development plan that clearly depicts the proposed work, site boundaries, and Resource
Area boundaries (see Section 6.1 for more information on site plan requirements).

e Construction sequencing plans by phase, including site topography, drainage patterns, and
delineated subcatchments designed to minimize land disturbance at any one time.

47 For projects subject to jurisdiction under the Wetlands Protection Act, the construction period pollution prevention and erosion and
sedimentation control plan must be included in the Stormwater Report submitted with the Notice of Intent. In rare instances, for
highly complex projects, where the Applicant demonstrates that submission of the Final CPPP with the Notice of Intent is not
possible, the Issuing Authority has the discretion to issue an Order of Conditions with a Draft CPPP, and authorizing a project prior
to submission of the Final CPPP. All Orders of Condition shall provide that no work, including site preparation and land disturbance,
may commence unless and until a Final CPPP that meets the requirements of Standard 8 has been approved by the Issuing
Authority.
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e Erosion and sedimentation control plan drawings
0 Depict all Resource Area boundaries

o0 Depict any existing open or closed drainage systems, including but not limited to catch
basins in the vicinity of stockpiles, and any conveyance systems near proposed work that
ultimately discharge to Wetland Resource Areas.

0 Depict limit of work and describe how it is marked.
0 Depict any stormwater discharge points.

o0 Show all proposed construction period BMPs (e.g., construction entrance, perimeter
controls, inlet protection, sediment traps, sediment basins, stockpile locations,
swales/berms, check dams, site stabilization measures).

e Vegetation planning, including tree protection.

e Detail drawings and specifications for erosion control BMPs, including sizing calculations. See
Section 6.2.8 for sizing criteria for sediment traps and sediment basins.

Procedures for inspection, maintenance, and corrective action

Describe the procedures, including inspection and use of maintenance log templates, that will be followed
to maintain BMPs, to conduct site inspections, and to perform corrective maintenance. Provide a
description of the location on the construction site where the inspection and maintenance logs will be
maintained. The maintenance logs must be made available to Conservation Commissions and MassDEP
upon request. See “Operation, Inspection, and Maintenance” Section below for more information,
including required inspection frequency.

Site Planning and Design of Construction Period SCMs

The following sections provide a description of general planning steps to be used to plan and design an
effective CPPP.

Assess the Site

The first step in controlling erosion and sedimentation is to assess the site for possible erosion and
sediment problems. Erosion and sedimentation hazards associated with site development include
increased water runoff, soil movement, sediment accumulation, and higher peak flows caused by the
following factors.

¢ Removal of plant cover and a large increase in soil exposed to erosion by wind and water.

e Changes in drainage areas caused by grading, diversions or road construction.

e A decrease in the area of soil which can absorb water because of construction of streets,
building, sidewalks or parking lots.

e Changes in volume and duration of water concentrations caused by altering steepness, distance
and surface roughness.

e Soil compaction by heavy equipment, which can reduce water intake of soils to 1/20 or less of the
original rate.

e Prolonged exposure of unprotected sites and service areas to poor weather conditions.

e Altering the groundwater regime in a way that may adversely affect drainage systems, slope
stability, survival of existing vegetation and establishment of new plants.
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e Exposing subsurface materials that are too rocky, too acidic or otherwise unfavorable for
establishing plants.
e Obstructing streamflow by new buildings, dikes and landfills.
e |nappropriate timing and sequencing of construction and development activities.

e Abandonment of sites before construction is completed.

Site Planning and Construction Sequencing

Because any modification of a site’s drainage features or topography requires protection from erosion and
sedimentation, the CPPP should include site planning and construction sequencing. The staging of
construction activities will typically depend upon these site factors:

e Existing soil limitations
e Existing slope and construction grading limitations
e Drainage problems

e Exposed soils during construction

The staging of construction activities to reduce sedimentation and the designation of areas to leave
undisturbed during construction will reduce the size of construction SCMs, which reduces construction
costs. In developing a construction sequencing plan, the following factors should be considered.

e Review and consider all existing conditions in the initial site selection for the project.
Select portions of the site that are suitable for the project rather than force the terrain to conform
to development needs. Ensure that development features follow natural contours. Steep slopes,
areas subject to flooding, and highly erodible soils severely limit a site’s use, while level, well-
drained areas offer few restrictions. Control seepage and high water table conditions. Any
modification of a site’s drainage features or topography requires protection from erosion and
sedimentation.

e Prevent Direct Discharges to Wetland Resource Areas. The site must be graded during
construction to prevent direct discharges to Wetland Resource Areas and to avoid or minimize
channelized stormwater flow from the Buffer Zone directly into Wetland Resource Areas.
Adequate upgradient erosion and sediment controls must be installed and maintained at all times
during construction.

e Limit disturbance. Careful site selection will help on this point. The site, or corridor, should be
able to accommodate the development with a minimum of grading. The development plan should
fit its topographic, soil, and vegetative characteristics with a minimum of clearing and grading.
Natural cover should be retained and protected wherever possible. Critically erodible soil, steep
slopes, stream banks, and drainage ways should be identified. The development must be
planned to minimize or eliminate disturbance of these vulnerable areas.

e Stabilize and Protect Disturbed Areas as Soon as Possible. Two methods are available for
stabilizing disturbed areas: mechanical (or structural) methods and vegetative methods. In some
cases, both are combined in order to minimize or avoid erosion. Disturbance of large land areas
can lead to significant erosion during the construction phase and sedimentation impacts to
Resource Areas. Conduct work in stages or manageable sections whenever possible, in order to
minimize soil exposure and soil mobilization at any one time. In all cases, the level of stormwater
controls shall be commensurate with the level of disturbance. Temporary land stabilization
measures, such as mulching and erosion control blankets, are required for all disturbed surfaces
until permanent native or naturalized vegetative cover is established.
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o Keep Stormwater Runoff Velocities Low. The removal of existing vegetative cover during
development and the resulting increase in impermeable surface area after development will
increase both the volume and velocity of runoff. These increases must be taken into account
when providing for erosion control. If exposed soils will be present during frozen conditions,
calculations of runoff velocities must consider the surface of the site to be impervious (with RCN
98).

e Protect Disturbed Areas from Stormwater Runoff. Construction BMPs can be utilized to
prevent water from entering and running over the disturbed area. Diversions and other control
practices intercept runoff from higher watershed areas, store or divert it away from vulnerable
areas, and direct it toward stabilized outlets.

e Retain Sediment within the Corridor or Site Area. Sediment can be retained by two methods:
filtering runoff as it flows and detaining sediment-laden runoff for a period of time so that the soil
particles settle out. The best way to control sediment, however, is to prevent erosion.

Construction Period Erosion and Sedimentation Control and Pollution Prevention Measures

In addition to construction sequencing, the erosion and sedimentation control plan must include source
control and pollution prevention measures, construction period BMPs to address erosion and
sedimentation, procedures for operating and maintaining the BMPs especially in response to wet weather
events, actions to control mosquitoes during construction, and stabilization measures. See Section 5.4
for information on mosquito control. Pollution prevention activities include storing construction materials
away from Wetland Resource Areas and catch basin inlets and preserving natural vegetation wherever
possible.

Specify the structural SCMs to be used during construction in the CPPP. The Massachusetts Erosion and
Sediment Control Guidelines list 45 different kinds of Construction Period BMPs (e.g., Check Dams, Dust
Control, Inlet Protection, Perimeter Controls, Sediment Basins) (see Appendix A). The BMPs selected for
the project should reflect the needs identified in the project’s erosion and sediment control plan. The
erosion and sedimentation control plan must include design cross-sections and required freeboard for
each construction period BMP.

When considering which control measures to use, always evaluate the consequences of a measure
failing. Failure of a practice may be hazardous or damaging to both people and property. For example, a
large sediment basin failure can have disastrous results; low points in dikes can allow them to overflow
and cause major gullies. Distinguish the BMPs used during construction from the SCMs that will be used
to handle stormwater after construction is completed and the site is stabilized. Many stormwater SCMs
(e.g., infiltration practices) are not designed to handle the high concentrations of sediments typically found
in construction runoff, and thus must be protected from construction-related sediment loadings. All
construction period BMPs must be properly designed, and sediment traps or basins must be sized to
provide adequate capacity and retention time to allow for proper settling of fine-grained soils.

Operation, Inspection, and Maintenance of Construction Period Best Management Practices

Include a schedule in the CPPP for implementation of stormwater management activities during land
disturbance and construction that establishes a sequence in which these activities will be implemented as
the project proceeds. The schedule should also state when temporary practices will be removed and how
disturbed areas and any areas designated for waste disposal will be stabilized.

The CPPP shall specify who is responsible for maintenance of construction period BMPs, and when
maintenance will be provided. The maintenance schedule shall be based on site conditions, design
safeguards, construction sequence, and anticipated weather conditions. For each construction period
BMP, the CPPP should specify the amount of allowable sediment accumulation, and how the
accumulated sediment will be disposed.
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Inspections

The CPPP shall include a description of how the site will be inspected and maintained during land
disturbance. Field inspections of construction period BMPs defined in the CPPP shall be performed and
documented at least once every seven (7) calendar days during the construction period — maintenance or
corrective actions shall be performed based on results of the field inspections and documented in a
written report. Written inspection reports must be made available to the Issuing Authority upon request.
Note that performing inspections once every seven (7) calendar days is a minimum requirement.
Inspections should be performed as follows:

e Aninspection during or immediately following initial installation of any sediment controls.

¢ Aninspection before significant rain or snowfall.

e Aninspection within 24 hours of the occurrence of a storm event of 0.25 inches or greater, or the
occurrence of runoff from snowmelt to cause a discharge. There are two options to determine if a
storm event of 0.25 inches or greater has occurred on the Project Site:

0 Keep a properly maintained rain gauge on site; or

o Obtain the storm event from a weather station that is representative of the Project Site’s
location.

e Final inspection of projects nearing completion to ensure that temporary controls have been
removed, stabilization is complete, drainage ways are in proper condition, and the final contours
agree with the proposed contours on the approved plan.

At minimum, Include the following items in each inspection report:

¢ the date and time of inspection;
¢ names and titles of personnel making the inspection;

e asummary of findings, including any necessary maintenance or corrective actions, and
accompanying photo documentation; and

e rain gauge or weather station readings that triggered the inspection.
Construction Period Control Plan and Pollution Prevention Plan References:

e Massachusetts Department of Environmental Protection, 2003, Erosion and Sediment Control
Guidelines for Urban and suburban Areas: A Guide for Planners, Designers, and Municipal Officials,
https://www.mass.gov/doc/complete-erosion-and-sedimentation-control-guidelines-a-guide-for-
planners-designers-and/download

e U.S. EPA, 2007, Developing Your Stormwater Pollution Prevention Plan: A Guide for Construction
Sites, EPA-833-R-06-004, https://www.epa.gov/sites/default/files/2015-
10/documents/sw_swppp_gquide.pdf

e U.S. EPA, 2007, Developing Your Stormwater Pollution Prevention Plan: A Guide for Construction
Sites, EPA-833-R-06-004, Appendix A, SWPPP Template for Un-authorized States,*®
https://www3.epa.gov/npdes/pubs/sw_swppp template unauthstates.doc

e U.S. EPA, 2007, Developing Your Stormwater Pollution Prevention Plan: A Guide for Construction
Sites, EPA-833-R-06-004, Appendix A, SWPPP Template for Authorized
States, https://www.epa.gov/sites/default/files/2016-01/sw_swppp_template _authstates.doc

“8 EPA Region 1 is currently the permitting authority for the Construction General Permit.
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e U.S. EPA, Example SWPPPs,
https://lwww3.epa.gov/npdes/pubs/exampleswppp_smallcommercial.pdf

o U.S. EPA, Stormwater Management for Industrial Activities: Developing Pollution Prevention Plans
and Best Management Practices (EPA-832-R-92-006)

e U.S. EPA, 2017, Construction General Permit for Small and Large Construction Activities,
https://www.epa.gov/npdes/epas-2017-construction-general-permit-cgp-and-related-documents.

4.3.4 Other Important Pollution Prevention and Source Control Measures

There are many other effective pollution control and source control measures that Applicants, citizens and
municipalities can undertake to reduce pollutant loads in stormwater, including the following4®:

e Lawn and garden activities, including application and disposal of lawn and garden care products,
and proper disposal of leaves and yard trimmings. Effective measures include: applying
pesticides and fertilizers properly, including: timing; application reduction; providing buffer areas
(preferably natural vegetation) between surface waters and lawn and garden activities; limiting
lawn watering and landscaping with climate-suitable vegetation; providing guidelines for what to
expect from landscaping and lawn care professionals; and providing composting guidelines, if not
covered elsewhere under solid waste efforts. “More than Just a Yard: Ecological Landscaping
Tools for Massachusetts Homeowners.” https://www.mass.gov/doc/more-than-just-a-yard-
ecological-landscaping-tools-1/download and Guide to Lawn and Landscape Water Conservation,
https://www.mass.gov/doc/quide-to-lawn-landscape-water-conservation-0/download

e Turf management, on golf courses, parks, and recreation areas. Many of the measures
described above are applicable to turf management and should be implemented by caretakers
responsible for golf courses and parks and recreation areas (including municipal employees, in
some cases).

e Pet waste management. Pooper-scooper laws for pets should be enacted and implemented.
Public outreach is essential to the effectiveness of these laws. Priority Resource Areas, such as
bathing beaches and Shellfish Growing Areas, may need to exclude pets at least for the summer
months or at other critical use times. Specific controls for horses and the control of manure may
be needed. <https://megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx>

e Integrated Pest Management (IPM) effectively prevents and controls pests (including weeds) in
a way that maximizes environmental benefits at a reduced cost to growers. IPM involves applying
an array of techniques and control strategies for pest management — with a focus on using them
in the proper amounts and determining when they are most needed. By choosing from all
possible pest control methods (e.g., biological controls and beneficial organisms) and rotating
methods, resistance to repeated chemical controls can be delayed or prevented.
<https://megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx>

e Proper storage, use, and disposal of household hazardous chemicals, including automobile
fluids, pesticides, paints, and solvents. Information should be provided on chemicals of concern,
proper use, and disposal options. Household hazardous waste collection days should be
sponsored whenever feasible. Recycling programs for used motor oil, antifreeze, and other
products should be developed and promoted.

e Storm drain stenciling involves labeling storm drain inlets with painted messages warning
citizens not to dump pollutants into the drains. The stenciled messages are generally a simple
phrase to remind passersby that the storm drains connect to local waterbodies and that dumping
pollutes those waters. Some storm drain stencils specify which waterbody the inlet drains to or
name the particular river, lake, or bay. Commonly stenciled messages include: “No Dumping.

4 Appendix A lists source control and pollution prevention measures for certain land uses, as well as snow disposal and deicing
storage guidelines.

Page 4-17


https://url.avanan.click/v2/___https:/www3.epa.gov/npdes/pubs/exampleswppp_smallcommercial.pdf___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjBjMWM6NjFjMGMwNDgxODVlYzU2OTFmNTc3YmEyN2IxNTIxMWU3ZWMwNTc3NzljMzQwNTI2ZTFkOWE4OTdhM2VjYjAxODpwOlQ
https://url.avanan.click/v2/___https:/www.epa.gov/npdes/epas-2017-construction-general-permit-cgp-and-related-documents___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OjFjY2I6NjNlYWVhNDE3MGJiMmNiZDg1YThjMTAwODgxMGI3ZWM4OTQ2M2U2MDg5ZDU4MGNiZDI3MTlmMDA0MGFhNGM2ZjpwOlQ
https://url.avanan.click/v2/___https:/www.mass.gov/doc/more-than-just-a-yard-ecological-landscaping-tools-1/download___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmRkM2M6M2VkNGM0MDA5NzY4ZGI4YmIzMTY1YmExOWRjOTBhZTdjMjI2NTI4YmExNmUzMDFiNDVlODRmMzYwOWFhYzg3MzpwOlQ
https://url.avanan.click/v2/___https:/www.mass.gov/doc/more-than-just-a-yard-ecological-landscaping-tools-1/download___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmRkM2M6M2VkNGM0MDA5NzY4ZGI4YmIzMTY1YmExOWRjOTBhZTdjMjI2NTI4YmExNmUzMDFiNDVlODRmMzYwOWFhYzg3MzpwOlQ
https://url.avanan.click/v2/___https:/www.mass.gov/doc/more-than-just-a-yard-ecological-landscaping-tools-1/download___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmRkM2M6M2VkNGM0MDA5NzY4ZGI4YmIzMTY1YmExOWRjOTBhZTdjMjI2NTI4YmExNmUzMDFiNDVlODRmMzYwOWFhYzg3MzpwOlQ
https://url.avanan.click/v2/___https:/www.mass.gov/doc/guide-to-lawn-landscape-water-conservation-0/download___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmFhMzE6MTI1MTk3ODMwZGZmNzg2MDY1YjZkY2Y3MTViNzMyZDYzMTJkYjc4MmQ4YjFjOGFiNjY1Njk0MDQ1YWQ2OGU4ZTpwOlQ
https://url.avanan.click/v2/___https:/megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmNlNzQ6MjlmMGRkYmJjOWIzOGUzZTU3MjFkMmQ5MGIxOWFlZTkxMjBhNDAyYzAxZDlhM2YwMGFiNzllOTJjN2ZjZWM5YzpwOlQ
https://url.avanan.click/v2/___https:/megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx___.YXAzOmNvbXByZWhlbnNpdmVlbnZpcm9ubWVudGFsOmE6bzpmY2VlZGQ0NDc0NDU4NjFjZmI3ZWYyYWQ1YmU1MThkYjo2OmNlNzQ6MjlmMGRkYmJjOWIzOGUzZTU3MjFkMmQ5MGIxOWFlZTkxMjBhNDAyYzAxZDlhM2YwMGFiNzllOTJjN2ZjZWM5YzpwOlQ

Massachusetts Stormwater Handbook

Chapter 4: Site Planning and Design

Drains to Water Source,” “Drains to River,” and “You Dump it, You Drink it. No Waste Here.”
Pictures can also be used to convey the message, including a shrimp, common game fish, or a
graphic depiction of the path from drain to waterbody. Communities with a large Spanish-
speaking population might wish to develop stencils in both English and Spanish, or use a graphic
alone. <https://megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx>

e Proper operation and maintenance of septic systems. Knowledge of proper operation and
maintenance of septic systems should be promoted to avoid serious failures.

e Car Washing. This management measure involves educating the general public, businesses,
and municipal fleets (public works, school buses, fire, police, and parks) on the water quality
impacts of the outdoor washing of automobiles and on how to avoid allowing polluted runoff to
enter the storm drain system. Outdoor car washing has the potential to result in high loads of
nutrients, metals, and hydrocarbons during dry weather conditions in many watersheds, as the
detergent-rich water used to wash the grime off our cars flows down streets and into storm drains.
Commercial car wash facilities often recycle their water or are required to treat their wash-water
discharge prior to release to the sanitary sewer system. As a result, most stormwater impacts
from car washing are from residents, businesses, and charity car wash fundraisers that discharge
polluted wash water to the storm drain system. See Appendix A for vehicle washing information.
<https://megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx>

e Commercial operations and activities, including parking lots, gas stations, and other local
businesses. Recycling, spill prevention and response plans, and proper material storage and
disposal should be promoted. Using dry floor cleaners and absorbent materials and limiting the
use of water to clean driveways and walkways should be encouraged. Care should be taken to
avoid accidental disposal of hazardous materials down floor drains. Floor drains should be
inventoried.

e Department of Public Works Facilities (DPWSs). Because of the nature of the activities they
perform, such as storing and managing sand, salt, and chemicals, and fueling and maintaining
trucks and other equipment, DPWs are in a unique position to prevent a wide range of
compounds from becoming stormwater pollutants. MassDEP has developed a Fact Sheet
specifically for DPWs:
<https://megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx>

e Other efforts, including water conservation and litter control, can be tied to nonpoint source
pollution control.

4.3.5 Local Bylaws and Regulations

Local bylaws, ordinances, and regulations are among the best mechanisms to institute many of the
nonstructural controls described above, because they can cover a wide range of pollution prevention
issues that fall below federal thresholds or for which no threshold exists. These bylaws are generally
proposed by planning boards or Conservation Commissions, in consultation with other local officials.
Stormwater bylaws and earth removal or sediment and erosion control bylaws are among the most
common types of local initiatives. Stormwater bylaws establish requirements for site planning and
pollution prevention plans in conjunction with design and construction activities, and give the local office
authority on enforcement against lllicit Discharges into storm sewer networks. Earth removal or erosion
and sediment control bylaws focus specifically on construction activities and controlling soil erosion
problems. Many local boards of health have adopted pet waste control bylaws.

The EPA Region 1 and MassDEP jointly issued 2003 MS4 permit required that municipalities covered
under the permit establish sediment and erosion control as well as lllicit Discharge enforcement bylaws
by 2008. The EPA Region 1 and MassDEP jointly issued the 2016 MS4 permit and added a further
requirement that all municipalities covered under the permit must establish a post-construction
stormwater management bylaw by July 2021. This bylaw must require that all new development and
Redevelopment projects remove a specified percentage of the average annual Total Suspended Solids
and Total Phosphorus load from Impervious Surfaces of sites that are greater than 1 acre. The local
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authority may elect to create smaller size site thresholds for this pollutant removal requirement to capture
a greater number of development projects and thereby work towards meeting TMDL requirements.

MS4 permittees that are not municipalities are known as non-traditional MS4 permittees and include
public universities, departments of transportation, hospitals, prisons, and other state or federal facilities. In
Massachusetts, these include MS4s owned and operated by the Commonwealth of Massachusetts,
counties or other public agencies within the Commonwealth of Massachusetts, and properties owned and
operated by the United States (Federal Facilities) within the Commonwealth of Massachusetts. These
permittees may not have authority to enact an ordinance, by-law, or other regulatory mechanism. In this
case, non-traditional MS4 permittees without the authority to enact an ordinance are required to create
written policies or procedures to meet the requirements outlined in the permit related to sediment and
erosion control, lllicit Discharges, and post-construction stormwater management by July 2021.

When a proposed project is within a MS4 and subject to approval pursuant to the Wetlands Protection or
401 WQC regulations for dredge and fill, the MS4 entity that is administering the bylaw/ordinance within
the MS4 should coordinate with the Conservation Commission. Coordination ensures that the same set of
rules will be applied, or if the rules are different, the more stringent rule will apply. For example, if the
municipal planning board is the MS4 permitting authority for a new development proposed in a Riverfront
Area, the planning board should coordinate with the Conservation Commission.

EEA’s Smart Growth / Smart Energy Tool Kit (http://www.mass.gov/envir/smart_growth_toolkit/) includes
model bylaws for LID development. Technical assistance with the development of local bylaws is
available from the Massachusetts Coastal Zone Management Office, or the NRCS Community Assistance
Program. Other groups such as regional planning agencies or nonprofit groups such as Massachusetts
Association of Conservation Commissions or the Massachusetts Audubon Society may be able to provide
assistance with bylaw development.

4.4 Structural Stormwater Control Measures

This section presents information about the structural Stormwater Control Measures (SCMs) that may be
used to manage stormwater runoff in accordance with the Stormwater Management Standards.
Environmentally Sensitive Site Design (ESSD) or Low Impact Development (LID) techniques must be
used unless impracticable. Other SCMs shall only be used to meet those portions Standard 3 (i.e.,
Required Recharge Volume) and Standard 4 (i.e., TSS / TP removal) that cannot be fully met by ESSD
and LID techniques (see Section 2.3.3 and Section 2.3.4). It is therefore recommended that project
Applicants evaluate the feasibility of implementing ESSD techniques, LID techniques, and non-structural
controls to the maximum extent practicable before proceeding with design of structural SCMs. See
Section 4.2 for more information on ESSD and LID techniques.

Project Applicants should consult this section when selecting and evaluating SCMs for a given
development or Redevelopment. Conservation Commissions and other issuing authorities should become
familiar with the information presented here to learn whether a SCM is appropriate for a Project Site, if a
drainage system meets the Stormwater Management Standards, and what actions are required to
operate and maintain the SCM.

Note that the SCMs described in this chapter address post-construction stormwater management. Refer
to Section 4.3.3 and Appendix C for information on construction period BMPs. Also note that Section
5.3 provides additional information on evaluation of innovative and emerging stormwater management
technologies such as proprietary separators.

441 The Classes of Structural SCMs
Structural SCMs are grouped according to the principal methods of stormwater management:

pretreatment, treatment, conveyance, and infiltration. Some SCMs fall into several categories, because
they serve several functions. For example, some bioretention areas are designed to act as a filter (i.e.,
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“filtering bioretention areas”), and others are designed to infiltrate (i.e., “exfiltrating bioretention areas”). A
brief description of each structural SCM class is provided below. Refer to Appendix A for specifications
for individual structural SCMs. Table 2-7 summarizes the ability of each SCM to meet specific Stormwater
Standards, including whether pretreatment is required.

Structural Pretreatment SCMs

The first SCMs in a treatment train typically remove the coarse sediments that can clog other SCMs. The
settling process generates sediment that must be routinely removed. Maintenance is especially critical for
pretreatment SCMs, because they receive stormwater containing the greatest concentrations of
suspended solids during the first flush. Some pretreatment devices such as the Oil Grit Separator are
required to pretreat the runoff from certain land uses with higher potential pollutant loads, such as gas
stations and high intensity use parking lots®°. The most common pretreatment SCMs include: Deep Sump
Catch Basins, Oil Grit Separators, Proprietary Separators, Sediment Forebays, and Vegetated Filter
Strips.

Pretreatment SCMs can be configured as on-line or off-line devices. On-line systems are designed to
treat the entire water quality volume. Off-line practices are typically designed to receive a specified
discharge rate or volume. A flow diversion structure or flow splitter is used to divert the design flow to the
off-line practice. To receive TSS removal credit, oil grit separators and deep sump catch basins must be
configured as off- line devices.

Structural Treatment SCMs

Structural Treatment SCMs are generally referred to as Gray Infrastructure. Gray Infrastructure was
developed in the 1950’s mainly to shunt runoff off roadways as quickly as possible, and to control the
peak runoff rate. Newer structural treatment measures may fall under a category known as Green
Infrastructure (e.g., gravel wetlands). Refer to Table 4-1 for a list of MassDEP recognized Green
Infrastructure SCMs. There are three main types of Treatment SCMs: 1) Stormwater Treatment Basins; 2)
Constructed Stormwater Wetlands; and 3) Filtration SCMs. They are more specifically described below.

e Stormwater Treatment Basins: These SCMs provide peak rate attenuation by detaining
stormwater and settling out suspended solids. The basins that are most effective at removing
pollutants have either a permanent pool of water or a combination of a permanent pool and
extended detention, and some elements of a shallow marsh. Stormwater treatment basins include
Extended Dry Detention Basins and Wet Basins.

e Constructed Stormwater Wetlands: Constructed stormwater wetlands are designed to
maximize the removal of pollutants from stormwater runoff through wetland vegetation uptake,
retention, and settling. There are five basic constructed stormwater wetlands: shallow marsh
systems, basin / wetland systems, extended detention wetlands, pocket wetlands, and gravel
wetlands. Gravel wetlands remove pollutants by filtering stormwater through a gravel substrate.

e Filtration SCMs: Filtration systems use media to remove particulates from runoff. They are
typically used when circumstances limit the use of other types of SCMs, such as where space is
limited—particularly in a highly urbanized setting—or when it is necessary to capture particular
industrial or commercial pollutants (e.g., hydrocarbons). In these circumstances, other SCMs
might be cost-prohibitive or not as effective. Filtered runoff may be collected and returned to the
conveyance system, or allowed to partially exfiltrate into the soil. Filtration SCMs include: Filtering
Bioretention Areas and Rain Gardens, Proprietary Media Filter, Sand Filters/Organic Filters, and
Treebox Filter.

51 Additional information on retrofitting stormwater SCMs can be found in the Urban Stormwater Retrofit Practices Manual. See
https://owl.cwp.org/?mdocs-file=5456.
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Structural Conveyance SCMs

Structural conveyance SCMs collect and transport stormwater to other SCMs for treatment and/or
infiltration. These practices may also treat runoff through infiltration, filtration, or temporary storage. A
water quality swale usually functions as a runoff conveyance channel and a filtration practice. The
vegetation or turf also prevents erosion, filters sediment, and provides some nutrient uptake benefits.
Conveyance SCMs include: Drainage Channels, Grass Channels, and Dry and Wet Water Quality
Swales.

Infiltration SCMs

Infiltration systems are designed primarily to reduce the quantity of stormwater runoff from a particular
site. Infiltration techniques reduce the amount of surface flow and direct the water back into the ground.
Infiltration practices typically cannot provide channel protection and overbank or extreme flood detention
storage. Infiltration SCMs include: Exfiltrating Bioretention Areas and Rain Gardens, Dry Wells, Infiltration
Basins, Infiltration Trenches, Leaching Catch Basins, Porous Pavement, and Subsurface Infiltrators

Other SCMs

Some structural SCMs do not fit into any of the categories set forth above. These SCMs include the
following: Dry Detention Basins, Green Roofs, and Rain Barrels and Cisterns.

Accessories

SCM accessories are devices that enable SCMs to operate as designed. SCM accessories include the
following: Check Dams, Level Spreaders, Outlet Structures, Catch Basin Inserts, and other miscellaneous
features such as Aprons.

4.4.2 The Structural SCM Selection Process

Once ESSD and LID techniques, pollution prevention, and source control measures have been planned,
if necessary, Applicants should integrate structural SCMs into design of the overall Stormwater
Management System. For the most part, structural SCMs are engineered systems that are typically made
of natural materials such as grass and plants, or manufactured materials like steel, fiberglass, and
concrete. They act as the last line of defense in protecting the Commonwealth’s waters from stormwater
pollution. Structural SCMs can be highly effective in removing pollutants from stormwater if properly
designed and maintained.

The following sections provide guidance for choosing appropriate structural SCMs for a site by explaining
the basic considerations for their use.

Initial Site Planning Considerations

When designing a Stormwater Management System for any site, the project Applicant, working together
with planners and design engineers, should ask the following questions:

e How can the Stormwater Management System be designed to meet the standards for stormwater
guantity and quality most effectively?

e What are the opportunities to meet the stormwater quality standards and the stormwater recharge
and peak discharge standards simultaneously?

e What opportunities exist to use comprehensive site planning to minimize the need for structural
controls?
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e To what extent can Environmentally Sensitive Site Design (ESSD) and Low Impact Development
techniques (LID) be incorporated to minimize or eliminate the required implementation extent of
Structural SCMs?

e Are there Critical Areas on or adjacent to the Project Site?

e Does the project involve stormwater discharges from land uses with higher potential pollutant
loads?

e What are the physical site constraints?
e Given the site conditions, which SCM types are most suitable?

e What type of development is being proposed and what pollutants does this land use typically
generate?

¢ |Is the future maintenance reasonable and acceptable for this type of SCM?
e Has adequate access been provided for maintenance?

e |sthe SCM option cost-effective?

e Does the stormwater discharge near or to an impaired surface water?

e Has a TMDL been developed?

e Are SCMs available to remove the pollutant of concern?

The project Applicant should consider whether a system of several SCMs is more appropriate for a site
than a single SCM structure. Too often, stormwater controls are added to a site plan in its final stages.
When planning for stormwater management is done as an afterthought, Applicants are not likely to select
the most environmentally appropriate and cost-effective practices for controlling runoff.

By engaging in early planning, the Applicant can focus on the entire site and identify the best available
locations for reducing, infiltrating and treating runoff. Early stormwater management planning can also
allow the Applicant to combine SCMs into treatment trains. With a treatment train, one or more of the
measures can fail without undermining the integrity of the overall site control strategy.

Including stormwater management in the early stages of the planning process gives Applicants the
opportunity to consider whether a decentralized system comprised of SCMs scattered throughout the site
may provide greater environmental benefits at less cost than a centralized system that transports all
runoff to a single location for treatment and disposal. Through early planning, an Applicant may discover
that a decentralized system that uses dry wells for roof runoff, relies on water quality swales rather than
curbs and gutters to convey street runoff to additional SCMs, and installs infiltration trenches in front of an
extended dry detention basin, is the most cost-effective and environmentally protective approach to
achieving compliance with the Stormwater Management Standards. See Section 4.2 and Appendix A for
information on ESSD, small scale controls, and decentralized planning.

Stormwater Quantity Management

For new development and Redevelopment, existing conditions are assessed and compared to post-
development. For new development, approximating a site’s pre-development hydrology, including the
natural cover, is the primary goal of stormwater quantity management. A site’s post-development
hydrology can be controlled through a combination of stream bank/channel erosion control (2-year 24-
hour storm events) and flood control (10-year 24-hour and 100-year 24-hour storm events). Table 2-7
indicates the types of quantity controls provided by specific SCMs. For Redevelopment, the analysis
relies on existing conditions. However, to meet 310 CMR 10.05(6)(0), an improvement to existing
conditions must be demonstrated. This means that even if there is no increase in peak runoff rate
between existing and proposed conditions, a Redevelopment project must reduce the peak runoff rate to
demonstrate that there will be an improvement to existing conditions.
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Stormwater Quality Management

When designing Stormwater Management Systems and screening SCM technologies to meet the water
quality management standards, ask the following questions:

e Does runoff from the project drain to or near a sensitive resource or Critical Area?
e Is runoff from a LUHPPL?

e Based on existing and post-development conditions, what is the volume of stormwater to be
treated for water quality?

e What is the best combination of ESSD practices and SCMs to achieve required TSS and TP
removal percentages on an average annual basis?

e Does the stormwater discharge impact an impaired surface water? If so, what pollutants are the
cause of that impairment? Which SCMs can remove that pollutant?

Table 2-7 indicates the types of pollutant removal provided by specific structural SCMs and includes of
summary of suitability by land use type (i.e., LUHPPLs and Critical Areas). An Applicant must also
consider additional pollutants if the development or Redevelopment will affect a surface water that is the
subject of a Total Maximum Daily Load (TMDL) that indicates the concentrations of certain pollutants in
stormwater runoff must be reduced. In that event, the Applicants must design, construct, operate and
maintain a Stormwater Management System that is consistent with the TMDL. See Table 2-6 for a list of
structural SCMs that are suitable for treating specific target TMDL pollutants.

Stormwater Recharge

When designing Stormwater Management Systems to meet the recharge standard, ask the following
guestions:

e Based on existing and post-development conditions, what is the volume of stormwater to be
recharged to groundwater?

o Wil the infiltration SCM exfiltrate stormwater to the ground within a Zone Il or Interim Wellhead
Protection Area or an area with a rapid infiltration rate (greater than 2.4 inches per hour)?

e Is the infiltration SCM near or proposed to discharge to a Critical Area (see Standard 6)? If yes,
setbacks must be met.

e What is the distance between the recharge practice and BVW, Land Under Water and
Waterbodies, Land Under Ocean, Salt Marsh, or other water of the United States within the
Commonwealth? Are setbacks met?

e Whatis the distance is private drinking water wells or subsurface wastewater treatment systems
(Title 5 septic systems)? Are setbacks met in accordance with Section 2.5?

e What pretreatment measures are needed to ensure that the infiltration SCM can continue to
operate as designed?

Table 2-7 indicates the types of pollutant removal provided by specific structural SCMs and includes of
summary of suitability by land use type (i.e., LUHPPLs and Critical Areas). Also refer to Section 2.5 for a
summary of required setbacks.

Site Suitability/SCM Suitability
In choosing an effective SCM system, it is necessary to determine the most suitable combinations of

SCMs based on the characteristics of the site. The basic site requirements for each structural SCM are
included in the technical specifications (Appendix A). Site suitability is a major factor in choosing SCMs.
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Physical constraints at a site may include soil conditions, watershed size, depth to water table, depth to
bedrock and slope. For Redevelopment projects, physical constraints may include compacted soils or the
presence of underground utilities. In some cases, a SCM may be eliminated as an option because of site
constraints. Often, however, SCMs can be modified or combined with other SCMs and adapted to site
conditions to create an efficient system capable of meeting the Stormwater Management Standards.

The following subsections briefly address the physical site conditions that affect SCM selection.

Soil Suitability

Generally, dry detention basins and extended dry detention basins are suitable in a broad range of soil
conditions, but wet basins may have difficulty maintaining water levels in very sandy soils. Soil type is of
particular importance to infiltration SCMs. Infiltration practices sited in soils with low permeability require a
larger bottom area to infiltrate the required volume over a 72-hour period. Where infiltration practices are
planned, confirm that the soils have adequate permeability. See Section 6.3 for a summary of required
soil evaluation procedures.

Drainage Area/Watershed to be Served

The size of the contributing area may be a limiting factor in selecting the appropriate SCM practices.
Recommendations for appropriate contributing watershed areas are included in the discussion for each
technology. Proper site planning can often overcome area constraints. Basins typically require large
contributing drainage areas in order to function properly, while infiltration SCMs require smaller drainage
areas. For technologies that require large contributing watersheds, additional offsite runoff may be routed
to the SCM to increase flows. Conversely, portions of the total runoff can be routed to smaller individual
SCMs to allow for the use of lower capacity SCMs. Keep in mind that some SCMs may have more
rigorous maintenance and inspection requirements. Drainage area for peak runoff rate includes offsite
areas that contribute runoff to a site. The Drainage area for Standards 3 and 4 include just the impervious
areas on site. Refer to Section 6.5 for information on identifying and calculating impervious areas.

Depth to Water Table

Depth to the seasonal high groundwater table is an important factor for stormwater treatment practices,
especially infiltration SCMs. If the seasonal high groundwater table extends to within two feet of the
bottom of an infiltration SCM, the site is seldom considered suitable. In such instances, porous media
may be placed to achieve the required 2-foot separation (see Section 2.5). The groundwater table acts
as an effective barrier to exfiltration through the SCM media and soils below and can prevent an
infiltration SCM from draining properly. Depending on soil conditions, depth to the groundwater table is
also an important factor in reducing the risk of microbial contamination. For constructed stormwater
wetlands and wet basins, a groundwater table at or near the surface is desirable. Areas with high
groundwater tables are generally more conducive to siting these types of SCMs.

Depth to Bedrock

The depth to bedrock (or other impermeable layers) is a consideration for siting facilities that rely upon
infiltration. Bedrock impedes the downward exfiltration of stormwater and prevents infiltration SCMs from
draining properly. An area is generally not suitable for infiltration SCMs, if bedrock is within two feet of the
bottom of the SCM (see Section 2.5). Similarly, stormwater basin SCMs are not feasible if shallow
bedrock lies beneath the area to be excavated.

Slopes

Site slopes restrict the types of SCM that can be used. Water quality swales and infiltration trenches are
not practical when slopes exceed 20%. To achieve water quality benefits and credit for pollutant removal,
Applicants may not site water quality swales or grass channels on slopes greater than 5%. Where there
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are steeper slopes, the Stormwater Management System must be carefully designed to prevent
stormwater runoff from bypassing the treatment SCMs and causing erosion and off-site flooding. In
addition, siting systems near the toe of slope may also cause failure by seepage of groundwater into the
treatment system. This applies to both recharge and other types of treatment systems.

Thermal Enhancement

The water in wet basins and constructed stormwater wetlands warms up rapidly in summer. Warm water
released from SCMs can be lethal to cold-water aquatic organisms (e.g., cold-water fish in rivers and
streams) and organisms that live in Vernal Pools. Do not use wet basins and CSWs SCMs in areas
adjacent to designated cold-water streams. See Table 2-4b (for Vernal Pools) and Table 2-4d (for Cold-
Water Fisheries) which limit SCMs that can be utilized in cold-water Resource Areas and vernal pools.

Proximity to Critical Animal Habitats or Endangered Species

Some SCMs can be lethal traps for small animals such as frogs, salamanders, and turtles. Sediment
forebays and dry detention basins with excessively steep or vertical side slopes (e.g., concrete steps) or
improperly located catch basins can prevent a trapped animal from escaping. ESSD and LID techniques
may be more suitable for managing stormwater while at the same time, protecting indigenous animal
populations and rare and endangered species. Elevate any fencing around a stormwater SCM at least 6-
inches above the ground, to allow for passage of small mammals.

Proximity to Septic Systems and Water Supplies

When evaluating the suitability of infiltration SCMs such as infiltration trenches, infiltration basins and dry
wells, it is critical to consider setback requirements mandated under other state programs such as those
addressing septic systems and drinking water supplies. See Section 2.5 for more information on setback
requirements.

Proximity to Foundations

Infiltration of stormwater can cause seepage into foundations when SCMs are located too close to
buildings; MassDEP requires a setback of at least 10 feet for all types of pretreatment and treatment
practices (except for green roofs and rain barrels), and greater setbacks up to 100 feet for infiltration
SCMs. See Section 2.5 for more information on setback requirements.

Public Acceptance

Aesthetics are important in gaining acceptance of SCMs. SCMs can either enhance or degrade the
amenities of the natural environment and the adjacent community. Careful planning, landscaping and
maintenance can make a SCM an asset to a site. Frequently, ownership and maintenance responsibilities
for SCMs in new developments fall on adjacent property owners. If adjacent residents will be expected to
pay for maintenance, education and acceptance of the SCM are necessary.

4.4.3 SCM Treatment Trains

SCMs in series incorporate several stormwater treatment mechanisms in sequence to enhance the
treatment of runoff. Known as “stormwater treatment trains,” they consist of a combination of source
control measures, ESSD / LID features, and structural SCMs to maximize pollutant removal and
subsurface recharge. Combining nonstructural and structural measures in series rather than using a
single method of treatment improves the levels and reliability of pollutant removal. The effective life of a
SCM can be extended by combining it with pretreatment SCMs, such as a vegetated filter strip or
sediment forebay, to remove sediment prior to treatment in the downstream “units.” Sequencing SCMs
can also reduce the potential for re-suspension of settled sediments by reducing flow energy levels or
providing longer flow paths for runoff. Refer to Section 4.2 for more information on the incorporating of
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ESSD techniques into site designs and to Appendix A for Fact Sheets that describe specific techniques
in detail.

The most suitable components for a treatment train depend on the pollutants to be removed. Pollutants
in stormwater fall into two groups: suspended solids and dissolved pollutants. Particle sizes greater than
0.45 micron are considered suspended solids. Pretreatment SCMs (e.g., sediment forebay, oil grit
separator) are ordinarily designed to remove suspended solids that have larger particle sizes than the
dissolved solids removed by treatment practices that rely on settling (e.g., extended dry detention basins
and wet basins s) or filtration (e.g., sand filters and filtering bioretention areas).

There are many combinations of structural SCMs that can be placed in a treatment train to maximize
suspended solids removal. According to Minton (2006), some of the more common ones include:

e A sediment forebay discharging to a wet basin flowing into a constructed stormwater wetland
e A water quality swale flowing into a wet basin or a constructed stormwater wetland

e Anoil grit separator connected to a sand or organic filter

¢ A sediment forebay discharging to an extended dry detention basin connected to a sand filter

e A water quality swale discharging to a vegetated filter strip connected to an infiltration trench.
4.4.4 SCMs for by Land Uses with Higher Potential Pollutant Loads

Certain SCMs are more suitable for some land uses than others. Some types of urban land uses
contribute higher than normal pollutant loadings of solvents, oils, lubricants, fertilizers, grease, and/or
bacteria. Table 2-3 presents the applicability and use of SCMs for various land uses with higher potential
pollutant loads.

44,5 Redevelopment Projects

Refer to Section 2.3.7 for definition and more information on Redevelopment project requirements.
Redevelopment project requirements are found at 310 CMR 10.05(6)(k)7. and 314 CMR 9.06(6)(a)7.
There are fewer stormwater SCM options for heavily urbanized areas compared to less urbanized areas,
because of the restrictions inherent in building in urbanized areas. The primary barrier is space, or more
precisely, lack of space.

This limitation eliminates many space-intensive options (e.g., extended dry detention basins) and makes
SCMs that have smaller “footprints” more attractive (i.e., small scale controls). Environmentally Sensitive
Site Design or Low Impact Development practices must be used for Redevelopment. The highest
practicable level of Environmentally Sensitive Site Design and Low Impact Development practices must
be implemented. For example, in some cases, Redevelopments can reduce impervious areas to establish
or expand vegetative buffers between a site and wetlands (see Appendix A for ESSD Credits that are
applicable to Redevelopment projects). In other instances, the size of parking stalls in a parking lot may
be able to be reduced, so overall, the amount of pervious area on a site can be increased. See Section
4.2 for information on ESSD techniques and Appendix A for Fact Sheets that describe specific ESSD
techniques in more detail.

Engineering Concerns

It is not acceptable for Redevelopments to rely on the existing municipal drainage system to meet the
Stormwater Management Standards. The peak runoff rate must be reduced for Redevelopment projects
in order to demonstrate an improvement. This means the peak runoff reduction must occur before the
runoff is directed to a municipal drain. However, it is recognized that some runoff on Redevelopment sites
may be reconfigured and be directed to existing municipal drains. Whenever new runoff is to be directed
to a municipal storm drain, Applicants must obtain permission from the MS4 or municipality, evaluate the
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existing drainage system to determine its maximum flow rate, and its capacity to accept new drainage to
avoid overloading the existing system. Overloading an existing drainage network can lead to surcharging,
cause localized flooding, and scour of wetlands below the outlet.

SCM selection must include engineering considerations such as available head, hydraulic grade lines,
and the presence of pipeline bottlenecks that may cause surcharging and worsen localized flooding.

The presence of other utilities in streets, such as natural gas lines, water mains, electric cable conduits,
and sanitary sewers, must also be evaluated. These may limit increasing the size of a stormwater
drainage pipe, can greatly reduce the amount of land available for Redevelopment SCMs, or limit the
ability to excavate, making SCM siting and sizing difficult.

Suitable SCMs for Redevelopment Projects

Given these constraints, the most suitable SCMs for Redevelopment generally include, in order of
preference:

e ESSD techniques and Green Stormwater Infrastructure Practices (see Section 4.2), including
ESSD Credits provided in Appendix A;
e nonstructural practices and source control such as street sweeping (see Section 4.3); and
e structural SCMs with limited footprints (See Table 2-7).
Appendix E provides a detailed “Redevelopment Checklist” to help Conservation Commissions and

Applicants determine which SCMs are most appropriate for Redevelopment in each case and what types
of improvements they provide.

Additional references and links for Redevelopment Projects:
U.S. Department of Transportation, Federal Highway Administration Stormwater BMPs in an Ultra-Urban

Setting: Selection and Monitoring:
https://www.environment.fhwa.dot.gov/Env_topics/water/ultraurban _bmp rpt/3fs15.aspx

California Stormwater Quality Association BMP_Handbooks | California Stormwater Quality Association

(casga.orqg)

Center for Watershed Protection, Urban Stormwater Retrofit Manual (http://www.wrc.udel.edu/wp-
content/uploads/2017/02/Urban-Stormwater-Retrofit-Manual-3.pdf)

446 Maintenance Requirements

An Operation and Maintenance Plan is required to be prepared and submitted with the NOI and/or WQC
application pursuant to 310 CMR 10.05(6)(k)9. and 314 CMR 9.06(6)(a)9. Section 2.3.9 provides more
information on Operation and Maintenance requirements, including a detailed list of items to include in the
Operation and Maintenance Plan.

The Structural SCM Specifications also include the basic maintenance requirements for each control
(Appendix A). The maintenance requirements for SCMs must be considered during the selection
process. Because maintenance is mandatory, it is logical that SCM selection should gravitate toward
measures that are more easily maintained. In general, SCMs installed above ground are easier to
maintain than ones placed underground. Further, SCMs that incorporate natural vegetation as part of the
pollutant removal process, such as bioretention areas, require less maintenance than engineered and
pre-fabricated systems. For most SCMs, the maintenance requirements include visual inspections (e.g.,
inspection of sediment forebays) and physical upkeep (e.g., removing and disposing of sediment, and
mowing water quality swales).
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5 Miscellaneous Stormwater Topics

This chapter covers the following subjects:

e Retrofits to existing stormwater management measures.

e Special considerations for retrofit projects.

e Proprietary manufactured stormwater control measures.

e Mosquito control measures that minimize breeding in stormwater treatment practices.
e Stormwater management practices for solar arrays.

e Public shared used paths converted from former railway beds.

e State highway design considerations.

5.1 Retrofitting Existing Stormwater Management Measures

5.1.1 Introduction

What are Retrofits?

For purposes of stormwater management, Retrofits are site specific changes designed solely to
improve water quality, reduce peak runoff rates, increase recharge, or reduce or eliminate combined
sewer overflows (CSO). Retrofits are not a component of new development, or maintenance.

How can Retrofit Projects Comply with the Stormwater Standards?

Retrofit projects shall comply with Stormwater Management Standards 1, 5, 6, 8, 9, and 10. Retrofit
projects shall not have to comply with Standard 2, 3, 4, and 11, except they must improve existing
conditions for at least peak runoff rate, recharge, or water quality treatment. Retrofits must meet
setback requirements are summarized by Section 2.5.

Refer to the 2022 New England Stormwater Retrofit Manual for more information on stormwater
retrofits: https://snepnetwork.org/stormwater-retrofit-manual/.

Retrofitting existing SCMs can reduce some of the adverse stormwater quantity and quality impacts
caused by existing land developments. For example, beginning in the 1970s, many new developments
were constructed with dry detention basins. Many of these facilities were built to attenuate the peak flow
impacts of the 10-year, 25-year, and/or 100-year 24-hour storms. Because smaller storms are typically
responsible for degrading water quality and eroding stream banks, it makes sense to retrofit such facilities
to control these smaller storm events.

Another important benefit of retrofitting stormwater management facilities is the opportunity to correct site
nuisances, maintenance problems, and aesthetic concerns. Retrofitting also allows a community to keep
pace with new stormwater management regulations and objectives. It can help a community address a
particular stormwater quantity or quality problem that has developed as a result of deficiencies in existing
stormwater management facilities, or a basin-wide problem that has been identified in a TMDL.
Constructing new Stormwater Management Systems at future land development sites will not be sufficient
to bring all the Waters of the Commonwealth into compliance with the state’s water quality standards.
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5.1.2 Planning Considerations

In addition to basic considerations such as need and cost, two important factors should be considered
when evaluating retrofit possibilities: 1) health and safety; and 2) effectiveness. Review these factors
thoroughly before undertaking a stormwater management measure retrofit to justify the cost and effort
and ensure the retrofit’s long-term success.

Health and Safety

A retrofit should not increase health and safety risks in any way. For example, the storage volume in an
existing dry detention basin presently used for stormwater quantity control must not be reduced to provide
new stormwater quality enhancement without ensuring that the lost quantity storage will not adversely
increase peak basin outflows and cause downstream flooding or erosion.

Effectiveness

In many retrofit situations, it may not be possible to upgrade the stormwater management measure to
meet all current groundwater recharge and stormwater quality and quantity standards. This means that
relative performance improvements for a range of retrofits should be evaluated to determine which one
represents the optimum combination of effectiveness, viability, and cost. The final retrofit selected for an
existing stormwater measure will have to be based on its relative rather than absolute effectiveness. In
such relative determinations, both the costs and benefits of the evaluated retrofits become more
influential factors than when an absolute performance standard is used. The section below provides
guidance on the SCMs and land use types that may be most suitable for retrofitting.

5.1.3 Retrofits to Specific Land Use Types and Existing SCMs

Many SCMs or land uses can be effectively retrofitted depending on site conditions and the water quantity
or quality objectives trying to be achieved.5! The objective of stormwater retrofitting is to remedy problems
associated with, and improve water quality mitigation functions of, older, poorly designed, or poorly
maintained Stormwater Management Systems. Prior to the development of the stormwater standards, site
drainage design did not require stormwater detention for controlling post-development peak flows. As a
result, drainage, flooding, and erosion problems can be common in many older developed areas of the
state. Furthermore, most of the dry detention basins throughout the state have been designed to control
peak flows, without regard to water quality mitigation. Therefore, many existing dry detention basins
provide only minimal water quality benefit. Incorporating stormwater retrofits into existing developed sites
or into Redevelopment projects can reduce the adverse impacts of uncontrolled stormwater runoff.

This section describes installing peak runoff rate reduction, recharge, and water quality treatment controls
where none exist or by modifying existing previously installed controls. Retrofits are discussed for land
uses first and then retrofits to existing stormwater controls second.

Landscaped Areas, Parking Lots, and Roadways

Parking lots, landscaped areas, and certain roadways offer ideal opportunities for a wide range of
stormwater retrofits:

1. Incorporate bioretention areas into parking lot islands and landscaped areas; tree planter boxes
can be converted into functional bioretention areas, rain gardens, or treebox filters to reduce and
treat stormwater runoff.

51 Additional information on retrofitting stormwater SCMs can be found in the Urban Stormwater Retrofit Practices Manual. See
https://owl.cwp.org/?mdocs-file=5456.
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2. Remove curbing and add slotted curb stops. Curbs along the edges of parking lots can
sometimes be removed or slotted to re-route runoff to vegetated filter strips, water quality swales,
grass channels, or bioretention facilities. The capacity of existing swales may need to be
evaluated and expanded as part of this retrofit option.

3. Incorporate new treatment practices such as bioretention areas, sand filters, and constructed
stormwater wetlands at the edges of parking lots.

4. Catch basin sumps can be deepened and hoods added. Grates that allow trash to pass through
can be replaced with grates with smaller orifices.

5. Curb guards can be installed in vertical curb faces to prevent trash from bypassing the horizontal
inlet grates.

6. In overflow parking or other low-traffic areas, asphalt can be replaced with porous pavement.

Older catch basins without sumps can be replaced with catch basins having four-foot-deep
sumps. Sumps provide storage volume for coarse sediments, assuming that accumulated
sediment is removed on a regular basis. Hooded outlets, which are covers over the catch basin
outlets that extend below the standing water line, can also be used to trap litter and other
floatable materials. Leaching catch basins can be installed adjacent to deep sump catch basins to
achieve pollutant removal. Be aware, however, that many products are being touted as catch
basin inserts, but the effectiveness of these devices can vary significantly.

Dry Detention Basin Retrofits

Traditional dry detention basins can be modified to become extended dry detention basins, wet basins, or
constructed stormwater wetlands for enhanced pollutant removal. This is one of the most commonly and
easily implemented retrofits, since it typically requires little or no additional land area, capitalizes on an
existing facility for which there is already some resident acceptance of stormwater management, and
involves minimal impacts to environmental resources (Claytor, Center for Watershed Protection, 2000).

There are numerous retrofit options that will enhance the removal of pollutants in detention basins:

e Excavate the basin bottom to create more permanent pool storage.
¢ Raise the basin embankment to obtain additional storage for extended detention.

¢ Modify the outfall structure to create a two-stage release to better control small storms while not
significantly compromising flood control detention for large storms.

e Increase the flow path from inflow to outflow and eliminate short-circuiting by using baffles,
earthen berms or micro-pond topography to increase residence time.

e Incorporate stilling basins at inlets and outlets.

¢ Regrade the basin bottom to create a wetland area near the basin outlet or revegetate parts of
the basin bottom with wetland vegetation to enhance pollutant removal, reduce mowing, and
improve aesthetics.

e Create a wetland shelf along the perimeter of a wet basin to improve shoreline stabilization,
enhance pollutant filtering, and enhance aesthetic and habitat functions.

e Create a low maintenance “no-mow” wildflower ecosystem in the drier portions of the basin.

e Provide a high flow bypass to avoid resuspension of captured sediments/pollutants during high
flows.

e Eliminate low-flow bypasses.
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Drainage Channel Retrofits

Existing channelized streams and drainage conveyances such as drainage channels can be modified to
reduce flow velocities and enhance pollutant removal. Weir walls or riprap check dams placed across a
channel create opportunities for ponding, infiltration, and establishment of wetland vegetation upstream of
the retrofit. In-stream retrofit practices include stream bank stabilization of eroded areas and placement of
habitat improvement structures (i.e., flow deflectors, boulders, pools/riffles, and low-flow channels) in
natural streams and along stream banks. In-stream retrofits may require an evaluation of potential
flooding and floodplain impacts resulting from altered channel conveyance, as well as requirements for
local, state, or federal approval for work in wetlands and watercourses.

Sand Filter Retrofits

Sand Filter Retrofits are suitable where space is limited, because they consume little surface space and
have few site restrictions. Since sand filters cannot treat large drainage areas, retrofitting many small
individual sites may be the only option. This option may be expensive.

Storm Drain Outfalls

New stormwater treatment practices can be constructed at the outfalls of existing drainage systems. The
new stormwater treatment practices are commonly designed as off-line devices to treat the first flush
volume and bypass larger storms. Water quality swales, bioretention areas, sand filters, constructed
stormwater wetlands, and wet basins are commonly used for this type of retrofit. Other stormwater
treatment practices may also be used if there is enough space for construction and maintenance.

5.2 Special Considerations for Redevelopment Projects

Redevelopment projects present unique challenges for controlling stormwater. It is possible that site
constraints may prevent a Redevelopment project from complying with one or more of the Stormwater
Management Standards. Even if a Redevelopment project cannot meet all of the Standards, there may be
ample opportunity to improve existing site conditions depending on the other water quality or quantity
issues in the watershed. Refer to Section 2.3.7 for Redevelopment project requirements and to Section
6.2.7 for other Redevelopment project resources.

The remainder of this section describes special considerations that provide unique opportunities to
improve existing conditions.

5.2.1 Groundwater Recharge Areas

Redevelopment projects located within Groundwater Recharge Areas (Zone Il, Interim Wellhead
Protection Areas (IWPA), aquifer protection districts, etc.) should place a high priority on ground water
recharge SCMs.

e Disconnecting Rooftop Runoff: In some instances, building roof drains connected to the
stormwater drainage system can be disconnected and re-directed to vegetated filter strips,
bioretention facilities, or infiltration structures (dry wells or infiltration trenches). There is also
an ESSD Credit available for disconnecting rooftop runoff and re-directing it to a qualifying
pervious area (see Appendix A, ESSD Credit 3).

e Use of Porous Paving Materials: Existing impermeable pavement in overflow parking or
other low-traffic areas can sometimes be replaced with alternative permeable materials such
as modular concrete paving blocks, modular concrete or plastic lattice, or cast-in-place
concrete grids. Site-specific factors including traffic volumes, soil permeability, maintenance,
sediment loads, and land use should be carefully considered prior to selection.

e Use other ESSD and LID techniques and available ESSD Credits (see Appendix A).
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5.2.2 Cold-Water Fisheries

Redevelopment projects adjacent to Cold-Water Fisheries should place a high priority on mitigating
potential thermal impacts. Techniques to consider include:

e Maintain Time of Concentration: Time of concentration (Tc) is based on the flow path and
length, ground cover, slope and channel shape. When development occurs, Tc is often shortened
due to the impervious area, causing greater flows to occur over a shorter period of time.
Increasing the Tc will help to reduce the thermal impact of stormwater runoff from warm surface
areas. Options to consider include:

0 Increasing the length of the runoff flow path.
0 Increasing the surface roughness of the flow path.
0 Detaining flows on site.
0 Minimizing land disturbance.
o Creating flatter slopes.
e Disconnecting Impervious Areas: Breaking up large impervious expanses with vegetated
zones will reduce the potential temperature increases of stormwater flowing across hot pavement.

There are also ESSD Credits available for disconnecting Impervious Surfaces and re-directing
them to a qualifying pervious area (see Appendix A, ESSD Credit 3 and ESSD Credit 4.).

e Use other ESSD and LID techniques and available ESSD Credits (see Appendix A). For
example: increase tree canopy over Impervious Surfaces (ESSD Credit 5), implement ESSD to
reduce the overall impervious cover of the site (ESSD Credit 7), and expand or enhance the
existing buffer area (ESSD Credit 8).

5.2.3 Brownfield Redevelopment

Redeveloping urban and non-urban Brownfield Sites (which in Massachusetts includes most “disposal
sites” under the Massachusetts Contingency Plan [MCP]) are a Commonwealth priority, with ramifications
for urban sprawl as well as the remediation of historically contaminated properties. Applicants of
Brownfield Redevelopment projects should evaluate SCMs that will prevent the significant uncontrolled
mobilization or remobilization of soil or ground water contamination. SCM considerations at these sites
should consider such factors as:

e The location of stormwater infiltration units with respect to contaminated areas.

e Ground water mounding effects on the rate and direction of migration of ground water
contaminants

e The location of outfalls.

e Water quality SCMs.
5.2.4 Runoff to Waters Identified as Impaired
Projects that discharge stormwater to waterbodies or waterways for which a Total Maximum Daily Load
(TMDL) has been developed by MassDEP and approved by the Environmental Protection Agency (EPA)
must be designed to implement control measures for the specified pollutants causing the impairment in
accordance with Standard 11. Refer to Section 2.3.11 for requirements.

5.2.5 Runoff to Areas of Localized Flooding

Project Applicants must also understand the potential impacts of runoff in areas prone to localized
stormwater flooding and river or coastal flooding (e.g., Bordering Lands Subject to Flooding and Lands
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Subject to Coastal Storm flowage). For example, stormwater drainage systems located in BLSF or
LSCSF may not function when flooded. When completing the Redevelopment checklist (see Appendix
E), Applicants should consider the capacity of the receiving water and/or storm drainage system,
including tailwater effects. When evaluating discharges to areas subject to localized stormwater flooding
or river or coastal flooding, the Applicant should evaluate the ability to maintain and/or improve existing
site cover and reduce runoff volume.

5.3 Proprietary Manufactured Stormwater Control Measures
5.3.1 Background
What are Proprietary Manufactured SCMs?

Proprietary Manufactured Stormwater Control Measures (SCMs) are manufactured systems that use
gravity separation, filtration, absorption/adsorption, vortex principles, coagulation, biological processes
(e.g., nutrient uptake by vegetation), and other unit processes to meet the Stormwater Management
Standards. There are two main types of Proprietary Manufactured SCMs currently utilized in
Massachusetts and included in the Stormwater Handbook: 1) Proprietary Manufactured Separators and
2) Proprietary Manufactured Media Filters (see Appendix A for specifications).

What are the Regulatory Requirements for Proprietary Manufactured SCMs?

As indicated by 310 CMR 10.05(6)(k)4.e, when a proprietary manufactured separator, proprietary media
filter, or other treatment practice is proposed for which no Total Suspended Solid or Total Phosphorus
removal credit has been designated by Table 2-2 (Table TSS / TP), written documentation shall be
submitted to the Issuing Authority with the Notice of Intent substantiating the removal percentages being
claimed. The Issuing Authority shall review the written documentation on a case-by-case basis and shall
have the discretion to approve or deny the use of the proposed stormwater control measure to meet or
partially meet the TSS and TP pollutant requirements specified at 310 CMR 10.05(6)(k)4., 10.05(6)(k)4.d.,
and 10.05(6)(k)7.c. However, proprietary manufactured practices designated as pretreatment practices
shall only be used for pretreatment. Said proprietary manufactured practices shall be sized to treat at
least the first 1-inch of runoff times the impervious area.

The written documentation to be submitted to the Issuing Authority shall consist of scientific studies that
adhere to the Technology Acceptance Reciprocity Partnership (TARP) Protocol for Stormwater Best
Management Practices Demonstrations updated July 2003
(https://www.mass.gov/files/documents/2016/08/rd/swprotoc.pdf). All studies must be conducted in the
field. Laboratory studies are not acceptable.

What is the Purpose of this Section?

This section provides guidance and procedures that Issuing Authorities may use to review applications
when a Proprietary Manufactured SCM is proposed for which no TSS or TP removal credit has been
designated by Table 2-2. Issuing authorities may approve or deny use of Proprietary Manufactured
SCMs.

What are Some Limitations of Proprietary Manufactured SCMs and How Should They be
Used?

Proprietary Manufactured SCMs have limitations. Most can only treat small runoff volumes. Further, many
proprietary practices are only designed to provide water quality treatment, thus when used as a stand-
alone practice, they are not capable of meeting all Stormwater Management Standards by themselves,
unless they are paired with other practices in a treatment train. Proprietary Manufactured SCMs shall only
be used as follows when a project is subject to review pursuant to the WPA or 401 WQC regulations:
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e Redevelopment. Proprietary Separators may only be used as a pretreatment practice to meet
the TSS pretreatment provisions specified in Stormwater Standard Numbers 3 - 6. Proprietary
Separators may never be used as a stand-alone practice or at the terminal end of a treatment
train. Proprietary Media Filters may be used as a terminal treatment practice.

e New development. Proprietary Separators may only be used as a TSS pretreatment practice to
meet pretreatment provisions contained in Stormwater Standards 3 - 6, Proprietary Media Filters
may be used as a terminal treatment practice.

All Proprietary Manufactured Separators and Media Filters must be sized to treat at least the first 1-inch of
runoff times the impervious drainage area without resuspension or bypass of previously suspended solids
(i.e., 1-inch Water Quality Volume as outlined in Section 2.3.4). All Proprietary Manufactured SCMs must
be placed or configured to be offline, and contain an internal or external bypass to prevent resuspension
of previously trapped solids. All Proprietary Manufactured Separators and Media Filters shall also be
sized using MassDEP’s Standard Method to Convert Water Quality Volume to a Flow Rate (see
Appendix D). Refer to Table 5-1 for a matrix of appropriate use for Proprietary Manufactured SCMs.

Table 5-1. Appropriate use of proprietary manufactured separators and media filter SCMs

Standard 2 Standard 3 Standard 4 Stan5dard Stanedard Standard 7
Project Type
Peak Rate Groundwater Pollutant Critical
Attenuation Recharge Removal Sl Areas REUSE S
Retrofits NO PT PT, T PT, T PT, T PT, T
Redevelopment NO PT PT, T PT, T PT, T PT, T
New NO PT PT, T PT, T PT, T NA, NA
Development

Table Key:
NO = Does not meet Standard
NA = Not applicable
PT = Pretreatment by Proprietary Separators Only (not by Proprietary Filters)

T = Treatment by Proprietary Filters Only (may be used as a stand-alone treatment practice, provided
pretreatment is provided.

5.3.2 Proprietary Manufactured SCM Exceptions

The two types of SCMs that are not classified as Proprietary Manufactured SCMs for the purposes for the
Stormwater Management Standards are Subsurface Infiltrators and Manufactured Biofilters.

Subsurface Infiltrators

Subsurface infiltrators, even those that have manufactured storage chambers, are not treated as
Proprietary Manufactured SCMs for purposes of the Stormwater Management Standards, since the
treatment occurs in the soil below the structure not within the structure itself. This applies to just the
subsurface infiltrator itself (typically a polyethylene chamber), and not to any proprietary pretreatment
practice that may be associated with the subsurface infiltrator, such as hydrodynamic separators, media
filters, or geotextile fabrics used to partition all or a portion of the runoff for suspended solids separation.
Even though no review is required to establish a TSS/TP removal rate, the practices must be sized
properly to treat at least the first 1-inch of runoff using the Static Method without bypass or resuspension
of previously trapped sediments (see Appendix A). Pretreatment measures that may be associated with
Subsurface Infiltrators may be traditional practices (e.g., Deep Sump Catch Basins) or proprietary. Note:
When a proprietary practice is proposed for pretreatment of a Subsurface Infiltrator (such as geotextile
fabrics used to partition sediment in the runoff), it is subject to the review process described herein.
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Manufactured Biofilters

Manufactured biofilters (i.e., Organic Filters) include both a filter/growing media and vegetation
component. Manufactured biofilters are not treated as Proprietary Manufactured SCMs for purposes of
the Stormwater Management Standards. Manufactured biofilters have been characterized as organic
filters in Massachusetts since 1997 and need not undergo review as a Proprietary Manufactured SCM.
Even though no review is required to establish a TSS/TP removal rate, the practices must be sized
properly to treat at least the first 1-inch of runoff with bypass or resuspension of previously trapped
sediments. When sized using a peak flow rate, the MassDEP Volume to Peak Flow Rate conversion
method shall be utilized (see Appendix D). Alternatively, they can be sized using the 1-inch Water
Quality Volume, where the void spaces in the filter/growing media contain a volume of at least 1-inch
times the impervious area.

5.3.3 Proprietary Manufactured SCM Advantages and Disadvantages

There are multiple advantages and disadvantages of Proprietary Manufactured SCMs. Advantages may
include:

e Useful for pretreatment of TSS.
e Can be an excellent choice in ultra-urban or other constrained sites.

o Useful for retrofits and Redevelopments to improve water quality of existing stormwater
discharges.

Disadvantages or limitations may include:

e Should be sized carefully to achieve design removal efficiencies.
o Efficiency may be affected by size of sediment and rate of sediment loading.
e Should ensure regular maintenance to achieve design removal efficiencies.

e Only appropriate for terminal treatment for runoff from LUHPPLs or discharges near or to Critical
Areas, when clear demonstration is made that the practice is capable of removing industrial
contaminants associated with the LUHPPL or constituents that may be harmful to the Critical
Area (e.g., pathogens to prevent them from entering public swimming areas or Shellfish Growing
Areas).

5.3.4 Evaluating Proprietary Manufactured Stormwater Control Measures

The evaluation of Proprietary Manufactured SCMs for individual projects must be conducted on a case-
by-case basis through the NOI or WQC application review process. Methods to determine the exact TSS
and/or TP removal percentage that an Issuing Authority is to credit to such devices towards meeting TSS
treatment and pretreatment requirements are described in the sections below. This same process is
applicable for determining removal of other constituents, such as pretreatment of metals from metal roofs
or pathogens associated with a TMDL. To receive full credit for Stormwater Management Standard 4 as a
stand-alone practice associated with a retrofit or Redevelopment project, the Proprietary Manufactured
SCM must be capable of treating the entire 1-inch water quality volume without bypass or resuspension
of previously trapped constituents. Note that Proprietary Manufactured Separators may only be used for
Pretreatment as part of a treatment train and are never allowed to be used as a stand-alone treatment
practice.
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A Note on Previous Evaluation Methodologies

Proprietary Manufactured SCMs were previously evaluated through the Massachusetts Strategic
Envirotechnology Partnership (STEP), Massachusetts Stormwater Technology Evaluation Project
(MASTEP), and/or Technology and Acceptance Reciprocity Partnership (TARP).

e Due to changes in funding, STEP no longer exists as a program to evaluate new technologies
or to update existing reports. Previous verifications through STEP are no longer valid.

e Due to changes in funding, MASTEP no longer exists as a program to provide a searchable
database of verified technical information on stormwater SCMs.

e Reviews conducted under the auspices of TARP have not been granted written reciprocity by
Massachusetts and are not acceptable for verification. Reviews conducted by the New Jersey
Corporation for Advanced Technology (NJCAT) and the New Jersey Department of
Environmental Protection (NJDEP) are not considered TARP reviews as they vary from the
written study protocol that had been agreed by the TARP States.

All evaluations of proprietary SCMs for individual projects must therefore be performed on a case-by-
case basis as described by the below sections.

Impaired Waters with TMDLs

When a TMDL has been established by MassDEP and approved by EPA, the Applicant shall submit data
to the Issuing Authority as part of the Notice of Intent or Water Quality Certification application to justify
the removal claims to meet or exceed the waste load or load allocation concentrations specified in the
TMDL. These parameters currently include Nitrogen, Phosphorus, Pathogens and Metals. See Section
2.3.11 for more information.

Evaluation Methodology
The evaluation of Proprietary Manufactured SCMs for individual projects is conducted on a case-by-case
basis through the NOI or WQC application review conducted by the Issuing Authority (i.e., Conservation

Commission, MassDEP) as described by the steps below.

Step One: Information to be submitted as part of the WPA NOI or WOC application

As more fully set out below, issuing authorities require sufficient information to evaluate proposed uses of
Proprietary Manufactured SCMs. The Applicant must submit sufficient analytical information to the Issuing
Authority so that it can evaluate the Proprietary Manufactured SCM to meet the 25% / 44% TSS
pretreatment requirement, 90% TSS / 60% TP or 80% TSS / 50% TP treatment requirements, and/or the
TMDL requirements.

The Conservation Commission or MassDEP upon appeal may reasonably deny the use of a proposed
technology, if it finds that:
a) There is not sufficient information to assess the effectiveness of the technology; or

b) Based on the available information, the proposed use of the technology does not meet the
requirements of the Stormwater Management Standards.

Information to be submitted with NOI or WQC application:
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1) Third party field studies substantiating the TSS, TP and other removal claims (e.g., pathogens
when there is a TMDL). Laboratory studies alone are not sufficient for this purpose. Field studies
must follow the TARP Tier Il field Protocol. Prior reviews conducted by STEP, MASTEP, or
through TARP by other States (e.g., NJCAT) are not acceptable for this purpose. Acceptable third
party studies include, but are not limited to, academic institutions, studies published in peer
reviewed journals, and United States Geological Survey (USGS). Treatment efficiency must take
into account dissolved, suspended or particulate constituents that bypass the device or are
resuspended. Constituents that bypass the device or are resuspended and discharged to
Resource Areas are not treated. The TARP Tier Il field protocol is located as MassDEP’s web site
at: https://www.mass.gov/doc/stormwater-best-management-practice-demonstration-tier-ii-
protocol-for-interstate-reciprocity/download.

2) Computations for the discharge rate using MassDEP’s Standard Method to Convert Required
Water Quality Volume to a Discharge Rate for Sizing Flow Based Manufactured Proprietary
Stormwater Treatment Practices (see Appendix D).

3) A complete written description of the proprietary technology or product including a discussion of
the advantages of the technology when compared to conventional stormwater treatment systems
and LID practices, including:

e Size: What volume is it designed to hold and/or treat? How is the system sized to meet
the performance standards in order to handle the required water quality volume, rate of
runoff, and types of storms? EPA has not established a Performance Removal Curve and
the MassDEP Crosswalk has not assigned any removal curves to Proprietary
Manufactured Separators or media filters. Standard 4 requires treatment for the first 1-
inch water quality volume. The 1-inch Water Quality Volume may be converted to a peak
flow rate using the method established by MassDEP.52 Other methods to convert the 1-
inch Water Quality Volume to a peak flow rate are not allowed.

e Technical description, schematic and process flow diagram: How does it work?
What are the technical configurations of the unit? Are there any pretreatment
requirements? How does it fit in combination with other treatment systems?

e Capital costs and installation process: What does this size system cost? Are there
any consumable materials that need to be replaced and if so, how often and how much
do they cost? How will the system be installed and who will supervise the installation to
ensure that it is done properly? What mistakes can happen during installation? Is any
special handling, installation techniques or equipment required?

e Potential disadvantages at this site: Any physical constraints? Weight or buoyancy
issues? Durability issues? Energy requirements?

e Operation and Maintenance (O&M) requirements and costs: New technologies often
do not have long-term data on O&M requirements, so it is particularly important that an
Applicant provide all available information for evaluation. Are there any consumable
materials that need to be replaced (e.g., filter media cartridges) and if so, how often and
how much do they cost?

4) Information on how well the alternative technology works must be submitted:
o Data needs to be collected in the field accordance with the TARP Tier Il protocol.

e Laboratory data must not be relied upon in determining removal efficiency.

e Flow proportional sampling must be submitted from field testing of full-scale practices that
is representative of the potential range of precipitation events in a typical year and

52 MassDEP worked with an advisory committee including representatives from proprietary SCM manufacturers to develop a
methodology to convert the Required Water Quality Volume to a flow rate. The resultant document entitled Standard Method to
Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based Manufactured Proprietary Stormwater
Treatment Practice is available at Appendix D.
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located at sites similar to the conditions of the installation under review. The TARP Tier I
protocol requires at least 50% of the total annual precipitation to be sampled, which is
approximately 24-inches of precipitation/year based on the NOAA 1981-2010 Climate
Normals for Massachusetts. The flow proportional sampling must cover a minimum of at
least 70% of the total storm flow, including as much of the first 20% of the storm as
possible.

e The data to be submitted must note the date of each storm, the total storm depth (in
inches), length of time the precipitation occurred (in hours), the influent and effluent
concentration (in mg/L), and list whether bypass or resuspension occurred. The influent
and effluent data must be paired. Non-paired data is not acceptable. Storms must be
more than 0.1-inches. There must be a minimum inter-event period of at least 6-hours.

e Calculation of TSS and/or TP removal rates utilizing the data must be presented. The
calculations need to be conducted using the Efficiency Ratio and Summation of Loads
methods. Removal rates should show removal of various patrticle sizes across the full
range of operating conditions including maximum, minimum and optimal conditions for
reliable performance.

¢ Information on any system failures, what those failures were, and how were they
corrected.

e Copies of any articles from peer-reviewed, scientific or engineering journals.
o References along with contact information from other installations.

5) Operation and Maintenance (O&M) Plan:

e To ensure that the system will function as designed, all Stormwater Management
Systems must have a written O & M plan in accordance with Stormwater Management
Standard 9. MassDEP stresses the importance of routine maintenance for all stormwater
control technologies. A number of alternative technologies perform very well, but only if
they are installed and maintained as specified by the manufacturer. For example, some
alternative wet vaults may be able to achieve a high TSS removal rate, but only if they
are cleaned often enough to prevent entrainment of previously trapped sediment.

¢ Include the following in the O&M Plan:
o0 Identify access points to all components of the stormwater system;
o0 Specify equipment, personnel, and training needed to inspect and maintain
system;
0 Include a list of any safety equipment and safety training required for personnel;
o0 Set forth a suggested frequency of inspection and cleaning; and
o Provide a sample inspection checklist and maintenance log.
o Refer to Standard 9 for further O&M guidance (Section 2.3.9).

Step Two: Evaluate the submitted information

An Issuing Authority (Conservation Commission or MassDEP) may want to ask the questions during the
review process to determine whether a proposed use of an alternative technology, either as a stand-alone
product or in combination with other stormwater control practices and technologies, meets all of the
Stormwater Management Standards. The following questions are suggested:

e Why is this technology being proposed for this site? Possible reasons are the alternative
technology provides a higher level of environmental protection, uses less land area, and is less
expensive on a capital or operation and maintenance cost basis. The performance data and other
information provided with the application must support these claims. For example, if the Applicant
proposes an alternative technology, because it is less expensive to maintain than a conventional
stormwater control technology system, the Applicant must submit information supporting that
claim.
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e How convincing is the performance data? Applicants must be able to demonstrate that their
calculations show satisfactory performance in a laboratory, and preferably, adequate field-testing
results. Were performance data (laboratory or field) collected by the technology developer or by
independent organizations? Independent third party data is required to be submitted, but may not
always be available. If applicable, do the data and calculations support the TSS and TP removal
claims? Is the site similar to other locations where the alternative technology is already properly
operating? The greater the similarity in key factors (e.qg., soil conditions, climate, sediment loading
rates, surficial geography, slopes), the greater the likelihood that the technology will properly work
at the proposed site.

e Arethe data sets complete? If there are any gaps, why? Is the influent and effluent data
paired? Are you satisfied with the reasons given as to why there are gaps? For example, if the
influent data is not paired with effluent data for certain storms, was it censored from the analysis
as required? If maintenance data are provided for a two-year period, and there is a six-month gap
in the record, a reasonable explanation for the gap should be provided. Is there enough
information to persuade the Issuing Authority that the technology will work as proposed?

o If there have been failures, either in the laboratory or in real settings, is the Applicant able
to adequately explain the reasons for the failure? Examples could be poor design, improper
sizing, and higher sediment loading than anticipated, extreme hydrologic events, poor installation,
or poor maintenance. If it was a design problem, has the design of the technology been modified
to address the problem? For failures that were not design related, what corrections were made to
prevent future failure? Were systems rechecked to see if they were functioning properly after
corrections were made?

o If only limited data are available, is it possible to assess how the technology will work over
its expected life? If seasonality is an issue, the Commission should see data collected over a full
change of seasons that reflect a normal weather year, or at least an estimate of normal annual
operations based on available data. Can the technology function well for the full range of storm
events that must be controlled? If not, is there a way to address this problem?

e |sit possible that atechnology may effectively meet one Standard, but hamper compliance
with other Standards? For example, a technology might increase the rate of TSS removal, but
limit the annual recharge. The Applicant should provide documentation to help the Commission
make this evaluation. Do the advantages of the technology potentially outweigh its
disadvantages?

e Check any references provided by the Applicant to find out whether previous installations
are properly functioning. If the information indicates that other Conservation Commissions have
previously approved this technology for use in their municipalities, check with those Commissions
to verify that the system has performed properly. Were there unexpected operation and
maintenance costs? If there were problems, did the vendor assist in resolving them?

e Check that the submitted information meets applicable requirements of each Stormwater
Management Standard. See the Detailed Proprietary Manufactured SCM Evaluation Guidance
below for more information (Section 5.3.4).

Step Three: Make a decision on the filings

o If sufficient information exists: If there appears to be sufficient information, the Conservation
Commission or MassDEP must issue a decision approving (with or without special conditions) or
denying the use of the proposed technology to meet the Stormwater Management Standards.
There may be instances where the Conservation Commission or MassDEP may want to add
conditions to the Order of Conditions to ensure the proper functioning of the alternative
stormwater control technology. If covered in a local wetlands bylaw, a Conservation Commission
may wish to require a bond to be posted to pay for any repairs that may be necessary if the
alternative system does not perform as designed. Particular attention to inspection and
maintenance is advised and should be included in the conditions.
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o Approval: If a Conservation Commission or MassDEP approves the use of a Proprietary
Manufactured SCM, that approval is limited to the SCM proposed in the Wetlands Notice
of Intent or the application for the Water Quality Certification. If a project Applicant wants
to substitute a different Proprietary Manufactured SCM for the Proprietary Manufactured
SCM approved by the Issuing Authority, the project Applicant must obtain the approval of
the Issuing Authority before proceeding with the substitute.

o Denial: If a Conservation Commission or MassDEP denies the use of a proprietary
technology, it must specify the reasons in writing. Because these decisions are subject to
appeal, written documentation is critical.

e If insufficient information exists: If the Issuing Authority determines there is not sufficient
information to adequately evaluate the proposed technology, the Issuing Authority may either
deny the project based on the lack of information (and specify what information is lacking in the
denial) or ask the Applicant to supply additional information.

Note: If an Issuing Authority denies the specific use of a Proprietary Manufactured SCM, the
reasons should be specified in writing. This written documentation is important, because denials
are subject to appeal and may be overturned, if, for example, it is demonstrated upon appeal that
adequate information was provided to the Issuing Authority or practice meets specific stormwater
standards and DEP’s specifications contained in Appendix A.

5.3.5 Detailed Proprietary Manufactured SCM Evaluation Guidance for each Stormwater
Management Standard

These questions should be used to address specific questions issuing authorities may have about the
effectiveness of Proprietary Manufactured SCMs to meet a specific Stormwater Management Standard.
This guidance is not intended as a mandatory checklist that every Applicant or Applicant must submit for
every Proprietary Manufactured SCM.

Applicants, Applicants, Proprietary Manufactured SCM manufacturers, and issuing authorities can use the
following questions to determine if the information submitted about a Proprietary Manufactured SCM is
sufficient to allow the proposed use. Using these questions will help Applicants and reviewers determine
whether a sufficient evaluation of the Proprietary Manufactured SCM has been performed, identify where
deficiencies may be present, and reasonably predict the performance of a Proprietary Manufactured SCM
at the Project Site.

General Information
