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M E M O R A N D U M

TO: Kimberly Noake MacPhee, P.G., CFM

Franklin Regional Council of Governments

FROM: Erik Mas, P.E., David Cook

DATE: April 4, 2017

RE: Comparative Subwatershed Analysis

Watershed-Based Plan – Deerfield River Watershed

1. Introduction

A Comparative Subwatershed Analysis (CSA) was conducted for the Deerfield River watershed in

support of the development of a watershed-based plan to maintain the health and improve the resiliency

of the watershed. The objective of the CSA is to identify the HUC12 subwatersheds with the greatest: 1)

vulnerability to water quality degradation, 2) water quality restoration potential, and 3) flood risk

vulnerability. This memorandum describes the CSA methodology and results, which will be used to

prioritize field assessments and guide the development of watershed planning recommendations.

2. Approach

The CSA approach involves analysis of available geospatial data to assign numerical ratings for a variety

of indices and metrics that characterize the relative vulnerability and restoration potential of each

HUC12 subwatershed. Subwatersheds with higher aggregate vulnerability and restoration scores should

be the focus of watershed management efforts, given limited financial resources. These subwatersheds

should be targeted for field assessments and further development of restoration and protection

strategies.

Final selection of priority subwatersheds will be based on: 1) the CSA results, 2) the results of the EPA’s

Recovery Potential Screening Tool, which identified impaired segments of the South River, Green River,

and Chickley River, and 3) feedback from FRCOG and project stakeholders.

3. Methodology

The Massachusetts portions of the ten HUC12 subwatersheds that comprise the Deerfield River

watershed are included in this analysis (Table 1). Three HUC12 subwatersheds were excluded from the

analysis since they are located either entirely (West Branch Deerfield River) or mostly (Deerfield River –

East Branch to Sherman Dam and Green River – headwaters to Thorne Brook) in Vermont. Table 2

lists the indices and metrics that were considered in the analysis. Tables 3 through 5 summarize the

calculation methodology and rationale for the selection of each metric.
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TABLE 1. CSA SUBWATERSHEDS

HUC12 Subwatershed Abbreviation

Deerfield River - Sherman Dam to Cold River DR

Cold River CR

Chickley River CCR

North River Mainstem NRM

East Branch North River EBNR

Deerfield River - Cold River to North River DRC

Clesson Brook CB

South River SR

Green River - Thorne Brook to Mouth GR

Deerfield Mainstem - North River to Mouth DRM

TABLE 2. CSA METRICS AND INDICES

Index

Water Quality Vulnerability Water Quality Restoration Potential Flood Risk Vulnerability

M
e

tr
ic

 Impervious cover

 Stream order

 Developed land use

 Agricultural land use

 Unprotected or “developable”

land

 Stream corridor forest cover

 Road stream crossing density

 High quality waters

 Potential pollution sources

 Impervious cover

 Public land

 Unprotected or “developable” land

 Stream density

 Stream corridor forest cover

 Road stream crossing density

 Water quality impairments

 Developed land in stream

corridor

 Agricultural land in stream

corridor

 Critical facilities in stream

corridor

 Density of “High and Significant

Hazard” dams

 Stream slope

 Soil runoff potential

 Road stream crossing

vulnerability:

o Ecological disruption

o Emergency medical

services disruption

o Specific Stream Power
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TABLE 3. WATER QUALITY VULNERABILITY

Metric How Metric is Measured Rationale

Impervious Cover Percent impervious cover in

subwatershed

Higher impervious cover suggests greater

potential for water quality impacts

Stream Order Percentage of first and second order

streams in subwatershed

Higher percentage of lower order streams

(i.e., as defined by Strahler Stream Order)

suggests greater vulnerability of

headwater streams, which play a critical

role in protecting water quality

Developed Land Use Percentage of developed land use in

subwatershed

Higher percentage of developed land use

(residential, commercial, industrial,

institutional, municipal, etc.) indicates

greater potential for water quality impacts

and pollutant sources

Agricultural Land Use Percentage of agricultural land use in

subwatershed

Higher percentage of agricultural land use

indicates greater potential for water

quality impacts and pollutant sources

Unprotected or Developable

Land

Percentage of developable land in

subwatershed

Higher percentage of developable natural

land indicates greater vulnerability to

future development and associated water

quality impacts

Stream Corridor Forest

Cover

Percentage of stream corridor (Active

River Area) in the subwatershed that is

forested

Lower percentage of forest cover in

stream corridor indicates greater

vulnerability to water quality impacts due

to development and lack of natural

vegetation in riparian areas. Active River

Area, as defined by The Nature

Conservancy and calculated by FRCOG,

used to represent the stream corridor.

Road Stream Crossing

Density

Number of road stream crossings per

square mile of subwatershed

Higher density of road stream crossings

indicates greater potential for direct

stormwater discharges from roadways

High Quality Waters Percentage of watershed designated as

Outstanding Resource Waters, surface

water supply protection areas, MA DFW

coldwater fisheries resources, or Zone I/II

and Interim Wellhead Protection Areas

Higher amount of High Quality Waters

indicates greater potential for impacts to

sensitive surface and groundwater

drinking water supplies and high quality

fisheries habitat

Potential Pollution Sources Number of potential pollution sources per

subwatershed area (density of potential

pollution sources) based on groundwater

discharge permits, DEP major facilities,

solid waste diversion and disposal, and

DEP 21E sites, underground storage tanks,

and nonpoint pollution sites identified

from 2008 FRCOG Deerfield Nonpoint

Source Pollution Assessment

Higher density of potential pollution

sources (i.e., hotpsot land uses and

activities) indicates greater potential for

water quality impacts
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TABLE 4. WATER QUALITY RESTORATION POTENTIAL

Metric How Metric is Measured Rationale

Impervious Cover Percent impervious cover in

subwatershed

Higher restoration potential when

impervious cover is low,

suggesting range of possible sites for

stormwater retrofits and stream restoration

that can have a measurable impact on

water quality

Public land Percentage of public land in

subwatershed

Higher amount of publicly-owned land in

subwatershed indicates greater feasibility

for implementation of retrofits and

restoration projects

Unprotected or Developable

Land

Percentage of developable land in

subwatershed

Higher restoration potential when little

future development is expected (i.e.,

percentage of developable land is low) -

stable conditions increase feasibility of

restoration management measures

Stream Density Stream miles per square mile of

subwatershed

Higher stream density suggests

greater feasibility of stream corridor

practices

Stream Corridor Forest

Cover

Percentage of stream corridor (Active

River Area) in the subwatershed that is

forested

Lower percentage of forest cover in stream

corridor suggests greater feasibility of

riparian reforestation and stream

restoration. Active River Area, as defined by

The Nature Conservancy and calculated by

FRCOG, used to represent the stream

corridor.

Road Stream Crossing

Density

Number of road stream crossings per

square mile of subwatershed

Higher density of road stream crossings

indicates greater potential for stream

Restoration and culvert modifications

Water Quality Impairments Percentage of impaired streams and

lakes/ponds in subwatershed

Higher percentage of water quality

impairments indicates greater need and

potential for water quality improvements
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TABLE 5. FLOOD RISK VULNERABILITY

Metric How Metric is Measured Rationale

Developed Land in Stream

Corridor

Percentage of stream corridor (Active

River Area) that consists of developed

land use

Higher percentage of developed land use (residential,

commercial, industrial, institutional, municipal, etc.) in

stream corridor (i.e., areas subject to flooding)

indicates greater risk of damages from flood

inundation and fluvial erosion. Active River Area, as

defined by The Nature Conservancy and calculated by

FRCOG, used to represent areas subject to fluvial

erosion hazards and inundation flooding.

Agricultural Land in Stream

Corridor

Percentage of stream corridor (Active

River Area) that consists of agricultural

land use

Higher percentage of agricultural land use in stream

corridor (i.e., areas subject to flooding) indicates

greater risk of damages from flood inundation and

fluvial erosion. Active River Area used to represent

areas subject to fluvial erosion hazards and inundation

flooding.

Critical Facilities in Stream

Corridor

Number of critical facilities (police

stations, hospitals, and school) in stream

corridor (Active River Area)

Greater number of critical facilities in stream corridor

indicates greater risk of impacts to critical public and

emergency services in the event of flooding. Active

River Area used to represent areas subject to fluvial

erosion hazards and inundation flooding.

Density of “High and

Significant Hazard” Dams

Number of high/significant hazard dams

per stream mile in subwatershed

Failure of dams classified as “high” or “significant”

hazard by the MA Office of Dam Safety will or may

cause loss of life and damage to homes, industrial or

commercial facilities, and public infrastructure and

services.

Stream Slope Average slope of mapped streams in

subwatershed

Steeper streams are more susceptible to higher

velocity and more erosive flood flows

Soil Runoff Potential Percentage of subwatershed mapped as

Hydrologic Soil Group C and D soils

Higher percentage of watershed having soils with

greater runoff potential (i.e., C and D soils) indicates

more potential for runoff generation and greater flood

risk vulnerability

Ecological Disruption – Road

Stream Crossings
1

Average ecological disruption score of

assessed road stream crossings in

subwatershed

Higher average ecological disruption score indicates

greater potential for ecological disruption resulting

from limited passability of culverts and bridges to

aquatic organism passage

Emergency Medical Services

Disruption – Road Stream

Crossings
1

Average EMS disruption score of

assessed road stream crossings in

subwatershed

Higher average EMS disruption score indicates greater

potential for disruption of emergency medical services

resulting from single crossing failures

Specific Stream Power –

Road Stream Crossings
1

Average specific stream power (total

stream power divided by bankfull width)

of assessed road stream crossings in

subwatershed

Higher average specific stream power indicates greater

potential for damage to stream crossing structures,

among other factors such as dominant particle size

(bed resistance)

1
Full results of the MassDOT Deerfield Watershed Road Stream Crossing pilot study, including overall crossing prioritization scores, were

unavailable for use in the analysis. Only scores/metrics that were made available by MassDOT were used in the analysis.
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4. Metric Data Sources and Calculation Methodology

A variety of geospatial data sources were used to calculate metric values for each of the Deerfield

HUC12 subwatersheds that were included in this evaluation. The primary data sources include statewide

geospatial data available from MassGIS, GIS data layers provided by FRCOG including Active River

Area and point pollutant sources identified in the 2008 Deerfield Nonpoint Source Pollution

Assessment, and geospatial data available from the MassDOT Deerfield Watershed Road Stream

Crossing pilot study. The data sources are documented in greater detail in Attachment A. Raw scores

were calculated for each metric as summarized in Tables 3 through 5. Details of the calculation

methodology are provided in Attachment A.

Values for each individual metric were normalized so that the metrics could be combined to determine a

composite score for each of the three indices – water quality vulnerability, water quality restoration

potential, and flood risk vulnerability. After metric values were calculated for each of the HUC12

subwatersheds, the values were then normalized on a 1 to 10 scale, using the following equation:

݁ݑ݈ܸܽ�݀݁ݖ݈݅ܽ݉ݎܰ = 9 ൬
݁ݑ12�ܸ݈ܽܥܷܪ ݁ݑ݈ܸܽ�݉ݑ݉݅݊݅ܯ−

݁ݑ݈ܸܽ�݉ݑ݉݅ݔܽܯ ݁ݑ݈ܸܽ�݉ݑ݉݅݊݅ܯ−
൰+ 1

Scores were directionally aligned so that higher metric scores correspond to higher water quality

vulnerability, water quality restoration potential, and flood risk vulnerability. Directionality refers to the

relationship between metric scores and indices (i.e., high scores correspond to higher or lower indices).

Once the individual metrics were normalized, the normalized values were then added to generate an

index score for each subwatershed. The index scores were then again normalized on a scale of 1 to 10

for reporting purposes.

5. Results

The results of the Comparative Subwatershed Analysis are summarized for each of the three indices.

Calculationsof raw and normalized scores for each metric are provided in Attachment B. Normalized

metric scores, total index scores, and normalized index scores are summarized in Tables 6 through 8.

The watershed maps in Figures 1 through 3 show normalized index scores by HUC12 subwatershed

for Water Quality Vulnerability, Water Quality Restoration Potential, and Flood Risk Vulnerability,

respectively.
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TABLE 6. WATER QUALITY VULNERABILITY – NORMALIZED SCORES

Subwatershed
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Chickley River 1.00 3.05 1.00 2.01 2.09 1.41 6.68 8.24 4.77 30.25 2.35

Clesson Brook 2.27 3.76 2.32 7.89 8.71 4.57 9.13 8.24 1.33 48.21 6.00

Cold River 1.47 4.68 1.54 1.00 1.00 1.00 4.09 7.84 1.00 23.63 1.00

Deerfield Mainstem-North River to Mouth 5.75 1.00 6.82 10.00 6.23 10.00 8.51 7.15 1.90 57.37 7.86

Deerfield River-Cold River to North River 2.52 6.20 2.28 4.93 9.04 3.70 5.03 8.95 3.81 46.47 5.64

Deerfield River-Sherman Dam to Cold River 2.14 1.26 2.28 1.46 6.61 3.00 4.21 10.00 3.70 34.66 3.24

East Branch North River 1.27 6.85 1.95 6.68 10.00 7.41 1.00 1.00 10.00 46.16 5.58

Green River-Thorne Brook to Mouth 10.00 3.87 10.00 9.30 5.19 7.35 10.00 7.24 4.94 67.88 10.00

North River Mainstem 2.27 10.00 2.64 5.28 6.75 2.54 5.20 9.51 6.48 50.66 6.50

South River 3.17 3.16 3.55 7.09 6.89 5.07 8.00 9.36 6.40 52.69 6.91

TABLE 7. WATER QUALITY RESTORATION POTENTIAL – NORMALIZED SCORES

Subwatershed
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Chickley River 10.00 9.11 8.91 8.21 1.41 6.68 10.00 54.32 10.00

Clesson Brook 8.73 2.16 2.29 8.45 4.57 9.13 1.00 36.33 4.97

Cold River 9.53 10.00 10.00 7.73 1.00 4.09 1.05 43.39 6.94

Deerfield Mainstem-North River to Mouth 5.25 2.12 4.77 8.20 10.00 8.51 1.02 39.87 5.96

Deerfield River-Cold River to North River 8.48 1.73 1.96 7.09 3.70 5.03 2.27 30.25 3.27

Deerfield River-Sherman Dam to Cold River 8.86 4.70 4.39 7.65 3.00 4.21 4.81 37.63 5.33

East Branch North River 9.73 1.00 1.00 1.00 7.41 1.00 1.00 22.14 1.00

Green River-Thorne Brook to Mouth 1.00 2.36 5.81 10.00 7.35 10.00 2.84 39.36 5.81

North River Mainstem 8.73 3.26 4.25 8.92 2.54 5.20 1.00 33.92 4.29

South River 7.83 2.55 4.11 7.87 5.07 8.00 10.00 45.43 7.51
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6. Discussion

Table 9 provides a summary of the normalized scores for all three indices. As summarized in the table

and shown in Figure 1, the Green River, Deerfield Mainstem-North River to Mouth, South River, and

North River Mainstem subwatersheds are rated highest for potential water quality degradation.

Conversely, the Chickley River, South River, and Cold River have the highest potential for water quality

restoration (Figure 2), which is generally consistent with the results of the EPA’s Recovery Potential

Screening Tool, which identified impaired segments of the South River, Green River, and Chickley

River.

TABLE 9. SCORING SUMMARY

Subwatershed

Normalized Index Scores

Water Quality
Vulnerability

Water Quality
Restoration

Potential

Total
(Water Quality)

Flood Risk
Vulnerability

Chickley River 2.35 10.00 12.35 1.00

Clesson Brook 6.00 4.97 10.97 3.97

Cold River 1.00 6.94 7.94 1.78

Deerfield Mainstem-North River to Mouth 7.86 5.96 13.82 6.39

Deerfield River-Cold River to North River 5.64 3.27 8.91 4.44

Deerfield River-Sherman Dam to Cold River 3.24 5.33 8.57 10.00

East Branch North River 5.58 1.00 6.58 4.73

Green River-Thorne Brook to Mouth 10.00 5.81 15.81 8.83

North River Mainstem 6.50 4.29 10.79 2.82

South River 6.91 7.51 14.42 4.08

The normalized index scores for Water Quality Vulnerability and Water Quality Restoration Potential

were added to consider a combined “water quality” score. The Green River, South River, Deerfield

Mainstem-North River to Mouth, and Chickley River subwatersheds have the highest combined water

quality scores and are highlighted in Table 9. These subwatersheds are logical targets for additional field

assessments and development of water quality restoration strategies.

In terms of flooding, the Deerfield River-Sherman Dam to Cold River, Green River, and Deerfield

Mainstem-North River to Mouth subwatersheds have the greatest flood risk vulnerability (Figure 3) and

should be the focus of field assessments and watershed strategies to address flood-related hazards.

The metrics and indices presented in this analysis should also be considered collectively with FRCOG’s

Watershed Health Index and Upland Tributary Protection Index, which are intended to help prioritize

subwatersheds and develop protection strategies consistent with EPA’s Healthy Watershed Initiative.
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Attachment A

Metric Data Sources and Calculation Methodology
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Metric Data Sources

Deerfield River Watershed

Comparative Subwatershed Analysis

Water Quality Vulnerability

Impervious Cover

 Source = Impervious Surface from MassGIS

 (Value – 1= impervious, 0 = pervious)

 Resulting metric – percent impervious cover in subwatershed

Stream Order

 Source = HYDRONET_ARC from Mass GIS

 Strahler method

 Resulting metric – percentage of first and second order streams in subwatershed

Developed Land Use

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGIS

 Developed land = land use that is not “natural” or “agricultural” LU05_DESC =

‘Brushland/Successional’ OR “LU05_DESC” = ‘Forest’ OR “LU05_DESC” = ‘Forested Wetland’ OR

“LU05_DESC” = ‘Non-Forested Wetland’ OR “LU05_DESC” ‘Open Land’ OR “LU05_DESC” =

‘Water’ OR LU05_DESC = 'Cropland' OR LU05_DESC = 'Orchard' OR LU05_DESC =

'Nursery' OR LU05_DESC = 'Pasture'. Invert selection to obtain “developed land”.

 Resulting metric – percentage of developed land use in subwatershed

Agricultural Land Use

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGIS

 Agricultural land = use in each 10 select HUC12 subwatersheds landuese openspace layer clips:

LU05_DESC = 'Cropland' OR LU05_DESC = 'Orchard' OR LU05_DESC = 'Nursery' OR

LU05_DESC = 'Pasture'

 Resulting metric – percentage of agricultural land use in subwatershed

Unprotected or “Developable” Natural Land

 Source = Openspace from MassGIS

 Source = MassDEP Wetlands

 Source = HYDRO25K_POLY from MassGIS

 Source = WETLANDSDEP_ARC from MassGIS

 Source = L3_TASPAR_POLY_ASSESS from MassGIS

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGIS

 Developable Land = any land outside of 100ft from wetlands or streams, any public land, and

any land that is not protected open space

 Resulting metric – percentage of developable land in subwatershed
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Stream Corridor Forest Cover

 Source = ARA from FRCOG

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGISForest Cover = LU05_DESC = 'Forest'

OR LU05_DESC = 'Forested Wetland'

 Resulting metric – percentage of forest cover in stream corridor

Road Stream Crossing Density

 Source = CENSUS2010TIGERROADS_ARC from MassGIS

 Source = HYDRONET_ARC from MassGIS

 Resulting metric – number of road stream crossings per square mile of subwatershed

High Quality Water and Drinking Water Supplies

 Source = Outstanding Resource Waters from MassGIS

 Source = DFWCFR_ARC from MassGIS

 Source = SWP_ZONES_POLY from MassGIS

 Source = zone2_zone1_iwpa from MassGIS

 Resulting metric – percent area per subwatershed

Potential Pollution Sources

 Source = DEP 21E sites: C21E_PT from MassGIS

 Source = DEP groundwater discharge permints: GWP_PT from MassGIS

 Source = Solid waste diversion and disposal: SW_LD_PT from MassGIS

 Source = Underground storage tanks: BWP_PT_UST from MassGIS

 Source = DEP major facilitiets: BWPMAJOR_PT from MassGIS

 Source = 2008 FRCOG Deerfield Nonpoint Pollution Hotspots from FRCOG

 Resulting metric – number of potential pollution sources per subwatershed area (density of

potential pollution sources)

Water Quality Restoration Potential

Impervious cover

 Source = Impervious Surface from MassGIS

 (Value – 1= impervious, 0 = pervious)

 Resulting metric – percent impervious cover per subwatershed

Public land

 Source = L3_TAXPAR_POLU_ASSESS from MassGIS

 Public land = all Tax Exempt parcels Codes 900 – 999

 Resulting metric – percentage of public land in subwatershed

Unprotected or “Developable” Land

 Source = Openspace from MassGIS

 Source = MassDEP Wetlands

 Source = HYDRO25K_POLY from MassGIS
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 Source = WETLANDSDEP_ARC from MassGIS

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGIS

 Developable Land = any land outside of 100ft from wetlands or streams, any public land, and

any land that is not protected open space

 Resulting metric – percent developable land per each subwatershed

Stream Density

 Source = HYDRONET_ARC from MassGIS

 Resulting metric – stream length per area for each subwatershed

Stream Corridor Forest Cover

 Source = ARA from

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGISForest Cover = LU05_DESC = 'Forest'

OR LU05_DESC = 'Forested Wetland'

 Resulting metric – percent forest cover in stream corridor per each subwatershed

Road Stream Crossing Density

 Source = CENSUS2010TIGERROADS_ARC from MassGIS

 Source = HYDRONET_ARC from MassGIS

 Resulting metric – number of road stream crossings per square mile of subwatershed

Water Quality Impairments

 Source = MassDEP 2014 Integrated List of Waters (305(b)/303(d)) – Polygons from Mass GIS

 Source = MassDEP 2014 Integrated List of Waters (305(b)/303(d)) – Arc from Mass GIS

 Resulting metric – larger of 1) impaired stream miles per total stream miles in subwatershed, and

2) impaired acreage of lakes/ponds per total area of lakes/ponds in subwatershed

Flood Risk Vulnerability

Developed Land in Stream Corridor (Active River Area)

 Source = ARA from FRCOG

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGIS

 Resulting metric – percentage of developed land in ARA

Agricultural Land in Stream Corridor (Active River Area)

 Source = Land Use (2005) LANDUSE205_POLY_FRAN, LANDUSE2005_POLY_BERK,

and LANDUSE2005_POLY_HAMS from MassGIS

 Source = ARA from FRCOG

 Resulting metric – percentage of agricultural land in ARA

Critical Facilities in Stream Corridor (ARA)

(Note: No FEMA digitized flood zone mapping available – ARA used as surrogate for flood zones)

 Source = POLICESTATIONS_PT_MEMA from MassGIS
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 Source = HOSPITALS_PT from MassGIS

 Source = SCHOOLS_PT from MassGIS

 No information could be located for data storage locations

 Resulting metric – number of critical facilities in ARA

Density of “High and Significant Hazard” Dams

 Source = dams from MassGIS

 Source = HYDRONET_ARC from MassGIS

 Resulting metric – number of high/significant hazard dams per stream mile in subwatershed

Stream Slope

 Source = MassDEM from MassGIS

 HYDRONET_ARC from MassGIS

 Resulting metric – percent slope of subwatershed stream network

Soil Runoff Potential

 Source = SOILS_POLY from MassGIS

 Resulting metric – percentage of subwatershed mapped as Hydrologic Soil Group C and D soils

Ecological Disruption – Road Stream Crossing Vulnerability

 Source = MassDOT Deerfield Watershed Road Stream Crossings Pilot Study

 Resulting metric – average ecological disruption score of assessed road stream crossings in

subwatershed. Ecological Disruption was evaluated using the Critical Linkages methodology

developed by the Landscape Ecology Lab at UMass Amherst (McGarigal et al., 2012;

http://umasscaps.org/pdf/Critical-Linkages-Phase-1-Report-Final.pdf) as part of the

Conservation Assessment and Prioritization System (CAPS) program (www.umasscaps.org).

Emergency Medical Services Disruption – Road Stream Crossing Vulnerability

 Source = MassDOT Deerfield Watershed Road Stream Crossings Pilot Study

 Resulting metric – average EMS disruption score of assessed road stream crossings in

subwatershed. EMS disruption scores represent potential disruption of emergency medical

services resulting from single crossing failures, based on analysis of 1) origination and

destination points for emergency response trips and identification of the most likely route to be

taken to respond to medical emergencies and transport of victims to a local hospital, and 2)

delay for each trip due to culvert or bridge failure.

Specific Stream Power – Road Stream Crossing Vulnerability

 Source = MassDOT Deerfield Watershed Road Stream Crossings Pilot Study

 Resulting metric – average specific stream power of assessed road stream crossings in

subwatershed. Total stream power was calculated based on water density, 2-year discharge, and

average reach-scale slope. Specific stream power was calculated as total stream power divided by

bankfull width.
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Metric Calculation Methodology

Deerfield River Watershed

Comparative Subwatershed Analysis

Water Quality Vulnerability

Impervious Cover

1. Convert Impervious Surface rasters (the four that span the Deerfield River Watershed) to

polygons

2. Merge impervious polygons to create one polygon that spans the Deerfield River Watershed

3. Clip polygon to each 10 select HUC12 subwatersheds

4. Select by attributes: gridcode = ‘1’ (impervious) for each subwatershed

5. Sum area of each subwatershed

6. Sum total area of each subwatershed (subwatershed area applied for only areas where data existed – some

of the subwatershed boundaries were beyond the extent of available data)

7. Divide impervious area by subwatershed area and multiply by 100 to get percent

Stream Order

1. Clip HYDRONET_ARC to each subwatershed

2. Add field “STRM_ORDER” to each HYDRONET_ARC clip

3. Manually select stream sections and classify STRM_ORDER field based on Strahler method

4. Select by attributes STRM_ORDER = 1….2, 3, 4, 5 etc.

5. For each selection calculate statistics for field Shape_length

6. Divide sum stream order selections by total stream lengths in subwatershed and multiply by 100

to get percent

7. Sum percentages of stream orders 1 and 2 for each subwatershed

Developed Land Use

1. Merge land use layers for Franklin, Berkshire and Hampshire

2. Clip merged land use layer to each subwatershed

3. Select “developed land” by function of; all LU05_DESC that are not “natural” or “agriculture”:

LU05_DESC = ‘Brushland/Successional’ OR “LU05_DESC” = ‘Forest’ OR “LU05_DESC” =

‘Forested Wetland’ OR “LU05_DESC” = ‘Non-Forested Wetland’ OR “LU05_DESC” ‘Open

Land’ OR “LU05_DESC” = ‘Water’ OR LU05_DESC = 'Cropland' OR LU05_DESC =

'Orchard' OR LU05_DESC = 'Nursery' OR LU05_DESC = 'Pasture'. Invert selection, resulting

in “developed land”.

4. Sum land use selection for each subwatershed

5. Divide summed area by subwatershed area and multiply by 100 to get percent

Agricultural Land Use

1. Merge Franklin, Berkshire and Hampshire County land use layers

2. Clip merged land use layer to each subwatershed

3. Select “agricultural” land use in each subwatershed landuese openspace layer clips: LU05_DESC

= 'Cropland' OR LU05_DESC = 'Orchard' OR LU05_DESC = 'Nursery' OR LU05_DESC =

'Pasture'.

4. Sum land use selection for each subwatershed
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5. Divide summed area by total land use area for each subwatershed and multiply by 100 to get

percent

Unprotected or “Developable” Land

1. Merge Franklin, Berkshire and Hampshire County land use layers

2. Clip merged land use layer to each subwatershed

3. Create 100ft buffer around WETLANDSDEP_ARC

4. Create 100ft buffer around HYDRONET_ARC

5. Union wetlands and stream buffers

6. Union wetlands and streams buffer with Openspace layers

7. Clip select union layer to each HUC12 subwatershed merged land use layers

8. Select “natural” land use in each 10 select HUC12 subwatersheds landuese openspace layer

clips : LU05_DESC = ‘Brushland/Successional’ OR “LU05_DESC” = ‘Forest’ OR

“LU05_DESC” = ‘Forested Wetland’ OR “LU05_DESC” = ‘Non-Forested Wetland’ OR

“LU05_DESC” ‘Open Land’ OR “LU05_DESC” = ‘Water’

9. Sum area selection for each subwatershed

10. Divide summed area by total land use area for each subwatershed and multiply by 100 to get

percent

Stream Corridor Forest Cover

1. Clip ARA to each subwatershed

2. Merge Franklin, Berkshire and Hampshire County land use layers

3. Clip merged land use layer to each subwatershed ARA Clip

4. Select “forest” land use in each 10 select HUC12 subwatersheds land use ARA layer clips :

LU05_DESC = ‘Forest’ OR “Forested Wetland” Sum land use selection for each 10 select

HUC12 subwatersheds

5. Divide summed area by total ARA area for each subwatershed and multiply by 100 to get

percent

Road Stream Crossing Density

1. Clip CENSUS2010TIGERROADS_ARC to each subwatershed

2. Clip HYDRONET_ARC to each subwatershed

3. Intersect roads and streams clips for each subwatershed

4. Sum intersections per subwatershed

5. Divide sum of intersections in subwatershed by total subwatershed area

High Quality Water and Drinking Water Supplies

1. Clip Outstanding Resource Waters to each subwatershed

2. Divide area by subwatershed area, multiply by 100 to get percent

3. Clip DFWCFR_ARC from Mass GIS to each subwatershed

4. Divide area by subwatershed area, multiply by 100 to get percent

5. Clip SWP_ZONES_POLY to each subwatershed

6. Divide length by total subwatershed stream lenth, multiply by 100 to get percent

Potential Pollution Sources
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1. Clip C21E_PT to each subwatershed

2. Sum points for each subwatershed

3. Clip GWP_PT to each select HUC12 subwatershed

4. Sum points for each subwatershed

5. Clip SW_LD_PT to each select HUC12 subwatershed

6. Sum points for each subwatershed

7. Clip BWP_PT_UST to each select HUC12 subwatershed

8. Sum points for each subwatershed

9. Clip BWPMAJOR_PT to each select HUC12 subwatershed

10. Sum points for each subwatershed

11. Clip 2008 FRCOG Deerfield Nonpoint Pollution Hotspots to each subwatershed

12. Sum points for each subwatershed

13. Total respective sums for each subwatershed and divide by each subwaterhed area (sq. miles)

Water Quality Restoration Potential

Impervious cover

1. Convert Impervious Surface rasters (the four that span the Deerfield River Watershed) to

polygons

2. Merge polygons to create one impervious polygon that spans the Deerfield River Watershed

3. Clip polygon to each subwatershed

4. Select by attributes: gridcode = ‘1’ (impervious) for each subwatershed

5. Sum area of each selection

6. Sum total acres of each subwatershed

7. Divide impervious area by total subwatershed area and multiply by 100 to get percent

Public Land

1. Clip L3_TAXPAR_POLY_ASSESS to each subwatershed

2. Open each clipped tax subwatershed attribute table, sort field XXX greatest to smallest,

manually select codes 999 through 900

3. Sum area of selections, divide by total land in subwatershed and multiply by 100 for percent

Unprotected or “Developable” Land

1. Merge Franklin, Berkshire and Hampshire County land use layers

2. Clip merged land use layer to each subwatershed

3. Create 100ft buffer around WETLANDSDEP_ARC

4. Create 100ft buffer around HYDRONET_ARC

5. Union wetlands and stream buffers

6. Union wetlands and streams buffer with Openspace layers

7. Clip select union layer to each subwatershed merged land use layers

8. Select “natural” land use in each subwatershed landuese openspace layer clips : LU05_DESC =

‘Brushland/Successional’ OR “LU05_DESC” = ‘Forest’ OR “LU05_DESC” = ‘Forested

Wetland’ OR “LU05_DESC” = ‘Non-Forested Wetland’ OR “LU05_DESC” ‘Open Land’ OR

“LU05_DESC” = ‘Water’

9. Sum area selection for each subwatershed
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10. Divide summed area by total land use area for each subwatershed and multiply by 100 to get

percent

Stream Density

1. Clip HYDRONET_ARC to each subwatershed

2. Sum total length of streams in each subwatershed

3. Divide lengths by subwatershed area

Stream Corridor Forest Cover

1. Clip ARA to each subwatershed

2. Merge Franklin, Berkshire and Hampshire County land use layers

3. Clip merged land use layer to each subwatershed ARA Clip

4. Select “forest” land use in each subwatershed land use ARA layer clips : LU05_DESC =

‘Forest’ OR “Forested Wetland” Sum land use selection for each 10 select HUC12

subwatersheds

5. Divide summed area by total ARA area for each subwatershed and multiply by 100 to get

percent

Road Stream Crossing Density

1. Clip CENSUS2010TIGERROADS_ARC to each subwatershed

2. Clip HYDRONET_ARC to each subwatershed

3. Intersect respective clips

4. Sum intersections per subwatershed

5. Divide sum of intersections by total subwatershed area

Water Quality Impairments

1. Clip Water Body Segements – Rivers (arcs) to each subwatershed

2. Clipped layers selection by attributes; Category = 4, OR Category = 5

a. Category 4) Impaired for one or more uses, but not requiring the calculation of a Total

Maximum Daily Load (TMDL); (impairment due to "pollution" such as low flow, habitat

alterations or non-native species infestations)

b. Category 5) Impaired for one or more uses and requiring a TMDL (impairment due to

pollutant(s) such as nutrients, metals, pesticides, solids and pathogens)

3. Calculate total lengths of selection

4. Divide each calculated slection length by the total length of each respective subwatershed,

multiply by 100 for percent

5. Clip Water Body Segments – Lakes, Estuaries (polygons) to each subwatershed

6. Clipped layers selection by attributes; Category = 4, OR Category = 5

a. Category 4) Impaired for one or more uses, but not requiring the calculation of a Total

Maximum Daily Load (TMDL); (impairment due to "pollution" such as low flow, habitat

alterations or non-native species infestations)

b. Category 5) Impaired for one or more uses and requiring a TMDL (impairment due to

pollutant(s) such as nutrients, metals, pesticides, solids and pathogens)

7. Calculate area of selection
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8. Divide each calculated selection area by the total area of each subwaterhed, multiply by 100 for

percent

9. Use the maximum of the two percentages for each subwatershed
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Flood Risk Vulnerability

Developed Land in Stream Corridor (Active River Area defined by TNC and developed by

FRCOG for the watershed)

1. Clip ARA to each subwatershed

2. Merge Franklin, Berkshire and Hampshire County land use layers

3. Clip merged land use layer to each subwatershed ARA Clip

4. Select “developed land” by function of; all LU05_DESC that are not “natural” or “agriculture”:

LU05_DESC = ‘Brushland/Successional’ OR “LU05_DESC” = ‘Forest’ OR “LU05_DESC” =

‘Forested Wetland’ OR “LU05_DESC” = ‘Non-Forested Wetland’ OR “LU05_DESC” ‘Open

Land’ OR “LU05_DESC” = ‘Water’ OR LU05_DESC = 'Cropland' OR LU05_DESC =

'Orchard' OR LU05_DESC = 'Nursery' OR LU05_DESC = 'Pasture'. Invert selection, thereby

selecting “developed land”.

5. Sum land use selection for each subwatershed

6. Divide summed area by subwatershed area and multiply by 100 to get percent

Agricultural Land in Stream Corridor (Active River Area)

1. Clip ARA to each subwatershed

2. Merge Franklin, Berkshire and Hampshire County land use layers

3. Clip merged land use layer to each subwatershed ARA Clip

4. Select “agricultural” land use in each subwatershed land use open space layer clips:

LU05_DESC = 'Cropland' OR LU05_DESC = 'Orchard' OR LU05_DESC = 'Nursery' OR

LU05_DESC = 'Pasture'.

5. Sum land use selection for each subwatershed

6. Divide summed area by total land use area for each subwatershed and multiply by 100 to get

percent

Critical Facilities in ARA

1. Clip ARA to each subwatershed

2. Clip POLICESTATIONS_PT_MEMA to each ARA subwatershed clip

3. Sum police stations for each ARA subwatershed

4. Clip HOSPITALS_PT to each ARA subwatershed clip

5. Sum hospitals for each ARA subwatershed

6. Clip SCHOOLS_PT to each ARA subwatershed clip

7. Sum schools for each ARA subwatershed

8. Sum all facilities for each ARA subwatershed

Density of “High and Significant Hazard” dams

1. Clip dams to each subwatershed

2. Sum dams in each subwatershed

3. Divide number of dams by total stream length in each subwatershed

Stream Slope

1. Fill Sinks of DEM

2. Extract by Mask using the Select HUC12 subwatershed Polygons to extract the DEM raster

data (resulting in a DEM for each Select HUC12 subwatersheds)
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3. Extact by Mask using thy HYDRONET_ARC to extract the elevation data within the DEM

4. Calculate slope of the HYDRONET_ARC masks for each subwatershed

Soil Runoff Potential

1. Clip SOILS_POLY to each subwatershed

2. Select poorly drained soils hydrogroup C and/or D in each subwatershed:

SOILS_POLY_MUAGGATT_HYDGRPDCD = 'C' OR

SOILS_POLY_MUAGGATT_HYDGRPDCD = 'C/D' OR

SOILS_POLY_MUAGGATT_HYDGRPDCD = 'D'

3. Sum selection for each subwatershed

4. Divide summed area by total area for each subwatershed, multiply by 100 to get percent

Ecological Disruption – Road Stream Crossing Vulnerability

1. Clip Crossings to each subwaterhed

2. Select all values in field int_eco_ except -9999 values for each subwatershed

3. Calculate average for each select subwatershed

Emergency Medical Services Disruption – Road Stream Crossing Vulnerability

1. Clip Crossings to each subwaterhed

2. Select all values in field in_comp_ except -9999 values for each subwatershed

3. Calculate average for each subwatershed

Specific Stream Power – Road Stream Crossing Vulnerability

1. Clip Crossings to each subwaterhed

2. Select all values in field w_W_m2_s_ except -9999 values for each subwatershed

3. Calculate average for each subwatershed
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Flood Risk Vulnerability
Deerfield River Watershed

% Developed
Land Use in

Stream Corridor

Normalized
Score
(1-10)

% of Agricultural
Land Use in

Stream Coridor

Normalized
Score
(1-10)

Number of
Critical Facilities

in Stream
Corridor

Normalized
Score
(1-10)

Number of "High
and Significant

Hazard" Dams per
Stream Mile in
Subwatershed

Normalized
Score
(1-10)

Average Slope of
Mapped

Streams in
Subwatershed

Normalized
Score
(1-10)

Chickley River 5.32 1.94 0.05 2.25 0.00 1.00 0.07 4.54 67.40 7.31
Clesson Brook 8.46 3.34 0.18 6.91 2.00 4.00 0.07 4.21 32.29 3.25
Cold River 3.20 1.00 0.01 1.00 1.00 2.50 0.10 6.87 90.69 10.00
Deerfield Mainstem - North River to Mouth 19.43 8.22 0.28 10.00 5.00 8.50 0.10 6.93 24.19 2.31
Deerfield River - Cold River to North River 9.44 3.78 0.10 4.08 3.00 5.50 0.08 5.75 21.97 2.05
Deerfield River - Sherman Dam to Cold River 8.02 3.14 0.03 1.68 3.00 5.50 0.10 7.44 62.00 6.68
East Branch North River 11.00 4.47 0.26 9.42 3.00 5.50 0.03 1.00 12.86 1.00
Green River - Thorne Brook to Mouth 23.44 10.00 0.15 5.90 6.00 10.00 0.13 10.00 31.45 3.15
North River Mainstem 7.84 3.06 0.08 3.46 4.00 7.00 0.11 8.06 20.05 1.83
South River 12.05 4.93 0.14 5.42 6.00 10.00 0.10 6.77 23.60 2.24

Developed Land in Stream
Corridor

Agricultural Land in Stream
Corridor

HUC12 Subwatershed

Critical Facilities in Stream
Corridor

Density of "High and Significant
Hazard" Dams Stream Slope
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Flood Risk Vulnerability
Deerfield River Watershed

Chickley River
Clesson Brook
Cold River
Deerfield Mainstem - North River to Mouth
Deerfield River - Cold River to North River
Deerfield River - Sherman Dam to Cold River
East Branch North River
Green River - Thorne Brook to Mouth
North River Mainstem
South River

HUC12 Subwatershed
% of Subwatershed

Mapped as
Hydrologic Soil
Group C and D

Soils

Normalized
Score
(1-10)

Average Ecological
Disruption Score of

Assessed Road
Stream Crossings in

Subwatershed

Normalized
Score
(1-10)

Average EMS
Disruption Score of

Assessed Road
Stream Crossings in

Subwatershed

Normalized
Score
(1-10)

Average Specific
Stream Power of
Assessed Road

Stream Crossings in
Subwatershed

Normalized
Score
(1-10)

3.48 10.00 0.42 3.74 0.28 1.00 231.43 4.18 36.00 1.00
3.21 8.26 0.42 4.26 0.40 5.12 223.39 3.94 43.30 3.97
3.04 7.11 0.37 1.00 0.37 4.21 231.43 4.18 37.90 1.78
2.10 1.00 0.42 3.67 0.45 6.89 149.86 1.75 49.30 6.39
3.02 6.99 0.39 2.19 0.54 10.00 228.95 4.11 44.40 4.44
3.24 8.45 0.51 10.00 0.41 5.28 426.54 10.00 58.20 10.00
3.44 9.77 0.40 2.97 0.49 8.22 186.03 2.83 45.20 4.73
2.74 5.21 0.43 4.43 0.41 5.59 124.81 1.00 55.30 8.83
3.20 8.17 0.40 2.68 0.35 3.20 191.49 2.99 40.50 2.82
2.59 4.17 0.38 1.43 0.44 6.56 159.71 2.04 43.60 4.08
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Soil Runoff Potential Ecological Disruption - Road
Stream Crossings

Emergency Medical Services
Disruption - Road Stream

Crossings

Specific Stream Power- Road Stream
Crossings
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Attachment B

Metric Calculations – Raw and Normalized Scores
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Water Quality Vulnerability
Deerfield River Watershed

% Impervious
Normalized

Score
(1-10)

% First and
Second Order

Streams

Normalized
Score
(1-10)

% Developed
Land

Normalized
Score
(1-10)

%
Agricultural

Land

Normalized
Score
(1-10)

% Unprotected
or"Developable"

Land

Normalized
Score
(1-10)

Chickley River 1.03 1.00 75.19 3.05 2.33 1.00 3.20 2.01 30.00 2.09
Clesson Brook 1.72 2.27 76.90 3.76 4.45 2.32 11.77 7.89 57.12 8.71
Cold River 1.28 1.47 79.13 4.68 3.20 1.54 1.72 1.00 25.55 1.00
Deerfield Mainstem - North River to Mouth 3.63 5.75 70.22 1.00 11.66 6.82 14.85 10.00 46.97 6.23
Deerfield River - Cold River to North River 1.86 2.52 82.82 6.20 4.39 2.28 7.46 4.93 58.45 9.04
Deerfield River - Sherman Dam to Cold River 1.65 2.14 70.84 1.26 4.39 2.28 2.39 1.46 48.52 6.61
East Branch North River 1.17 1.27 84.40 6.85 3.85 1.95 10.01 6.68 62.38 10.00
Green River - Thorne Brook to Mouth 5.96 10.00 77.16 3.87 16.76 10.00 13.83 9.30 42.71 5.19
North River Mainstem 1.72 2.27 92.02 10.00 4.96 2.64 7.96 5.28 49.06 6.75
South River 2.21 3.17 75.46 3.16 6.43 3.55 10.61 7.09 49.65 6.89

HUC12 Subwatershed

Impervious Cover Stream Order Developed Land Use Unprotected or"Developable"
LandAgricultural Land Use
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Water Quality Vulnerability
Deerfield River Watershed

Chickley River
Clesson Brook
Cold River
Deerfield Mainstem - North River to Mouth
Deerfield River - Cold River to North River
Deerfield River - Sherman Dam to Cold River
East Branch North River
Green River - Thorne Brook to Mouth
North River Mainstem
South River

HUC12 Subwatershed

% of Stream
Corridor
(ARA)

Normalized
Score
(1-10)

Crossings per
Square Mile of
Subwatershed

Normalized
Score
(1-10)

%  of Watershed
Designated as High

Quality Waters (Refer to
Text for Contributing

Attributes)

Normalized
Score
(1-10)

Potential
Pollution Sources
per Square Mile
of Subwatershed

2

86.28 1.41 2.50 6.68 62.59 8.24 16.23 4.77 30.25 2.35
70.69 4.57 3.29 9.13 62.63 8.24 1.40 1.33 48.21 6.00
88.31 1.00 1.67 4.09 59.29 7.84 0.00 1.00 23.63 1.00
43.85 10.00 3.09 8.51 53.48 7.15 3.89 1.90 57.37 7.86
74.97 3.70 1.97 5.03 68.64 8.95 12.10 3.81 46.47 5.64
78.42 3.00 1.71 4.21 77.44 10.00 11.61 3.70 34.66 3.24
56.63 7.41 0.68 1.00 1.71 1.00 38.76 10.00 46.16 5.58
56.92 7.35 3.57 10.00 54.18 7.24 16.95 4.94 67.88 10.00
80.68 2.54 2.03 5.20 73.28 9.51 23.59 6.48 50.66 6.50
68.21 5.07 2.93 8.00 72.05 9.36 23.24 6.40 52.69 6.91

Stream Corridor Forest Cover Road Stream Crossing Density High Quality Waters Potential Pollution Sources
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Water Quality Restoration Potential
Deerfield River Watershed

% Impervious
Cover

Normalized
Score
(1-10)

% Public Land
in

Subwatershed

Normalized
Score
(1-10)

% of
Developable

Land in
Subwatershed

Normalized
Score
(1-10)

Stream Miles
per Square Mile
of Subwatershed

Normalized
Score
(1-10)

Chickley River 1.03 10.00 53.52 9.11 30.00 8.91 0.0013 8.21
Clesson Brook 1.72 8.73 9.61 2.16 57.12 2.29 0.0013 8.45
Cold River 1.28 9.53 59.15 10.00 25.55 10.00 0.0012 7.73
Deerfield Mainstem - North River to Mouth 3.63 5.25 9.32 2.12 46.97 4.77 0.0013 8.20
Deerfield River - Cold River to North River 1.86 8.48 6.86 1.73 58.45 1.96 0.0011 7.09
Deerfield River - Sherman Dam to Cold River 1.65 8.86 25.65 4.70 48.52 4.39 0.0012 7.65
East Branch North River 1.17 9.73 2.26 1.00 62.38 1.00 0.0003 1.00
Green River - Thorne Brook to Mouth 5.96 1.00 10.87 2.36 42.71 5.81 0.0015 10.00
North River Mainstem 1.72 8.73 16.52 3.26 49.06 4.25 0.0014 8.92
South River 2.21 7.83 12.04 2.55 49.65 4.11 0.0012 7.87

HUC12 Subwatershed

Impervious Cover Public Land Unprotected or "Developable"
Land Stream Density

F:\P2016\0797\A10\CSA documents\~Attachment B_Index Normalization.xlsxWTRRST_POT 5 of 6

Water Quality Restoration Potential
Deerfield River Watershed

Chickley River
Clesson Brook
Cold River
Deerfield Mainstem - North River to Mouth
Deerfield River - Cold River to North River
Deerfield River - Sherman Dam to Cold River
East Branch North River
Green River - Thorne Brook to Mouth
North River Mainstem
South River

HUC12 Subwatershed
% of Stream

Corridor (ARA) in
Subwatershed that

is Forested

Normalized
Score
(1-10)

Density of Road
Stream Crossings
per Square Mile of

Subwatershed

Normalized
Score
(1-10)

% of Impaired
Streams and

Lakes/Ponds in
Subwatershed

Normalized
Score
(1-10)

86.28 1.41 2.50 6.68 100.00 10.00 54.32 10.00
70.69 4.57 3.29 9.13 0.00 1.00 36.33 4.97
88.31 1.00 1.67 4.09 0.52 1.05 43.39 6.94
43.85 10.00 3.09 8.51 0.21 1.02 39.87 5.96
74.97 3.70 1.97 5.03 14.06 2.27 30.25 3.27
78.42 3.00 1.71 4.21 42.34 4.81 37.63 5.33
56.63 7.41 0.68 1.00 0.00 1.00 22.14 1.00
56.92 7.35 3.57 10.00 20.39 2.84 39.36 5.81
80.68 2.54 2.03 5.20 0.00 1.00 33.92 4.29
68.21 5.07 2.93 8.00 100.00 10.00 45.43 7.51

Stream Corridor Forest Cover Road Stream Crossing Density Water Quality Impairments
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1.2.4 Watershed Assessments 
Comparative Subwatershed Analyses 

Introduction 
The Deerfield River Watershed is a region of high quality water resources and habitat.  Within the 
subwatersheds, however, there is a range of varying conditions. This section examines the comparative 
health and vulnerability of each of the ten Deerfield River’s HUC 12 subwatersheds.  To do so, four 
separate Comparative Subwatershed Analyses (CSA) were conducted – each with a different focus – 
with the goal of identifying the subwatersheds with the greatest: 
 

1) Overall watershed health;  
2) Vulnerability to water quality degradation;  
3) Water quality restoration potential; and 
4) Flood risk vulnerability.  

 
In addition to these four CSAs, an additional analysis was completed for each subwatershed that 
examined the extent to which the upland tributaries are currently protected.   Together, each of these 
assessments were used as a screening-level tool to target in-field assessments and further develop 
restoration and protection strategies.  Specifically, two types of field inventories were completed: 
geomorphic stream assessments and upland assessments.  The results of both the comparative 
subwatershed analyses and the field assessments helped identify and prioritize watershed protection 
projects and guide the development of watershed planning recommendations with the goal of 
maintaining the health and improving the resiliency of the Deerfield River Watershed.   

Approach 
The first comparative subwatershed analysis (CSA) was conducted by the FRCOG Planning Staff and the 
other three analyses were conducted by the consultant, Fuss & O’Neill.    The CSA approach involves 
analysis of available geospatial data to assign numerical ratings for a variety of indices and metrics that 
characterize the various conditions of each HUC 12 subwatershed. When the values of the metrics are 
combined, the resulting scores indicate a subwatershed’s ranking for that CSA.  The rankings compare 
the subwatersheds internally against each other and do not conduct any comparison outside the larger 
Deerfield River Watershed.  

The Massachusetts’ portion of the ten HUC 12 subwatersheds that comprise the Deerfield River 
Watershed are included in these analyses. Three HUC 12 subwatersheds were excluded from the 
analysis since they are located either entirely (West Branch Deerfield River) or mostly (Deerfield River – 
East Branch to Sherman Dam and Green River – headwaters to Thorne Brook) in Vermont.  
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The methodologies used for all four of the CSAs are the same.  Detailed explanations of the 
methodology and data sources can be found in Appendix X.  Values for each individual metric were 
normalized so that the metrics could be combined to determine a composite score for each of the CSA 
indices. Normalization provides the ability to combine different metric values that may have different 
scales and units. After metric values were calculated for each of the HUC 12 subwatersheds, the values 
were then normalized on a 1 to 10 scale, using the following equation: 

Normalized Value =  9 ( 𝐻𝐻𝐻𝐻𝐻𝐻12 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉−𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑉𝑉𝑀𝑀 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉
𝑀𝑀𝑉𝑉𝑀𝑀𝑀𝑀𝑀𝑀𝑉𝑉𝑀𝑀 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉−𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑉𝑉𝑀𝑀 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉) + 1 

 

Once the individual metrics were normalized, the normalized values were then combined to generate an 
overall index score for each subwatershed.  Scores were directionally aligned so that higher metric 
scores correspond to higher health, water quality vulnerability, water quality restoration potential, and 
flood risk vulnerability. The index scores were then again normalized on a scale of 1 to 10 for reporting 
purposes.   

Watershed Health Comparative Subwatershed Analysis 

Methodology 
The Watershed Health CSA was conducted using the EPA’s model of a Watershed Health Index.1  The 
EPA Watershed Health Index assesses the condition of a watershed by examining the six essential 
ecological attributes fundamental to a healthy watershed, which are: 

1) Landscape condition  
2) Habitat 
3) Hydrology 
4) Geomorphology 
5) Water quality  
6) Biological condition   

 
Multiple metrics were selected for the Deerfield River Watershed to create the sub-indices, which were 
then aggregated up into a single Watershed Health Index value for each HUC 12 subwatershed. Due to 
data availability, rather than having a total of 6 ecological categories, the Habitat and Geomorphology 
categories were combined into one sub-index.  Table X shows the 5 sub-indices and the individual 
metrics that were identified for each sub-index category.  For detailed information on the methodology 
of this comparative analysis, see Appendix X.  
 
 
 
 
                                                           
1 https://www.epa.gov/hwp/healthy-watersheds-developing-watershed-health-index  
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Table X: Sub-Index Categories and Individual Metrics for Watershed Health Assessment 

Watershed Health Index Sub-Indices 
 Landscape 

Condition Hydrology Habitat/ 
Geomorphology 

Water 
Quality 

Biological 
Condition 

M
et

ric
 

 Percent natural 
      land cover 
 Percent natural 
      stream corridor 
 Percent hubs 

 Dam 
storage         
area 

 Dam density 
 Percent 

Aquatic Core  
and Upland 
Buffer  

  Percent 
Impervious 
Surface 

 Percent 
Species of 
Conservation 
Concern 
       

 

Table X: Metrics for Watershed Health Assessment 

Metric How Metric is Measured Rationale 
Natural Land Cover Percent of subwatershed that is not 

developed or in agriculture. 
Higher amounts of natural land 
cover indicate more habitat, higher 
water quality, and higher resiliency.   

Natural Stream 
Corridor 

Percent of subwatershed’s stream corridor 
(the Nature Conservancy’s Active River Area is 
used here for the stream corridor) that is not 
developed or in agriculture.  

Higher amounts of natural land 
cover indicate higher water quality 
and less vulnerability to flooding.  

Hubs Percent of subwatershed that is covered by a 
Hub (large, intact habitat nodes as mapped by 
The Nature Conservancy through the 
Berkshire Wildlife Linkage Project) 

Higher percentage of acreage 
indicates greater potential for 
species diversity/resiliency and 
water quality. 

Dam Storage The ratio of the volume of water impounded 
by a dam and divided by annual flow volume 
at the dam outlet. 

Higher ratios indicate greatly 
altered streamflow. 

Dam Density The number of dams per stream mile. Higher dam density indicates 
stream habitat fragmentation. 

Aquatic Core Habitat 
& Upland Buffer 

Percent of acreage in subwatershed covered 
by BioMap2 defined Aquatic Core Habitat and 
Upland Buffer Critical Natural Landscape. 

Higher percentages indicate more 
intact river corridors which are 
important for physical & ecological 
processes of the rivers. 

Impervious Cover Percent impervious cover in subwatershed. Lower percentages correlate with 
higher water quality. 

Species of 
Conservation 
Concern 

Percent of acreage in subwatershed covered 
by BioMap2 defined Core Habitat for Species 
of Conservation Concern. 

Higher percentages suggest areas 
that may be sensitive to 
development pressures. 

Results  
The results of the Watershed Health Index show that the western HUC 12 subwatersheds are 
comparatively healthier than the eastern ones, where the larger more urban communities such as 
Greenfield are located. In addition, the Deerfield River mainstem subwatersheds are relatively less 
healthy than the tributary subwatersheds.  Map X depicts the overall index values for each of the HUC 
12 subwatersheds in which the green watersheds are the healthiest.  Table X shows the subwatershed 
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rankings for each of the 5 ecological categories.  (The healthiest subwatersheds are ranked as 10 and the 
least healthy are ranked as 1.)  These sub-index rankings are informative as to the specific strengths and 
weaknesses of the different HUC 12 subwatersheds.  For example, while the Cold River subwatershed 
has a high overall Health Index Score, it actually scores low in the Habitat/Geomorphology category due 
to the high number of dams in its streams and small amount of Aquatic Core Habitat in the 
subwatershed.  This indicates a potential vulnerability for the Cold River subwatershed, which should be 
prioritized with future projects.   

Table X: Comparative Rankings of Subwatersheds by Ecological Category Sub-index 

Subwatershed 
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Chickley River 9.68 9.96 10.00 9.99 1.63 9.85 
Clesson Brook 3.89 10.00 4.83 9.47 2.64 6.64 
Cold River 10.00 9.90 1.90 9.97 10.00 10.00 
Deerfield Mainstem - North River to Mouth 1.21 5.61 4.04 5.62 2.89 3.14 
Deerfield River - Cold River to North River 5.50 3.54 3.25 8.46 1.00 3.90 
Deerfield River - Sherman Dam to Cold River 7.64 1.00 4.04 10.00 4.39 5.42 
East Branch North River 3.79 9.97 5.61 8.58 1.43 6.19 
Green River - Thorne Brook to Mouth 1.00 8.34 1.00 1.00 1.16 1.00 
North River Mainstem 6.14 9.94 4.94 9.56 1.22 6.95 
South River 4.54 9.92 5.61 9.46 2.66 7.10 
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Map 1: Results of Comparative Healthy Subwatershed Analysis 
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Water Quality & Flood Risk Comparative Subwatershed Analyses 

Methodology 
As mentioned previously, three CSAs were completed by the consultant, Fuss & O’Neill.  The objective of 
these CSAs is to identify the HUC 12 subwatersheds with the greatest: 1) vulnerability to water quality 
degradation, 2) water quality restoration potential, and 3) flood risk vulnerability. Subwatersheds with 
higher aggregate vulnerability and restoration scores will be the focus of watershed management 
efforts, given limited financial resources.  These subwatersheds should be targeted for field assessments 
and further development of restoration and protection strategies.     

Table 2: CSA Metrics And Indices 

 
Index 

Water Quality 
Vulnerability 

Water Quality Restoration 
Potential Flood Risk Vulnerability 

M
et

ric
 

 Impervious cover  
 Stream order  
 Developed land use  
 Agricultural land use 
 Unprotected or 

“developable” land  
 Stream corridor forest 

cover 
 Road stream crossing 

density 
 High quality waters  
 Potential pollution 

sources  

 Impervious cover  
 Public land 
 Unprotected or 

“developable” land  
 Stream density 
 Stream corridor forest cover  
 Road stream crossing 

density  
 Water quality impairments 

 Developed land in stream 
corridor 

 Agricultural land in 
stream corridor 

 Critical facilities in stream 
corridor 

 Density of “High and 
Significant Hazard” dams  

 Stream slope 
 Soil runoff potential  
 Road stream crossing 

vulnerability: 
o Ecological disruption  
o Emergency medical 

services disruption 
o Specific Stream Power 

 

Table 3: Water Quality Vulnerability 

Metric How Metric is Measured Rationale 
Impervious Cover Percent impervious cover in 

subwatershed 
Higher impervious cover suggests 
greater potential for water quality 
impacts 

Stream Order Percentage of first and second order 
streams in subwatershed 

Higher percentage of lower order 
streams (i.e., as defined by Strahler 
Stream Order) suggests greater  
vulnerability of headwater streams, 
which play a critical role in protecting 
water quality  

Developed Land Use Percentage of developed land use in 
subwatershed 

Higher percentage of developed land 
use (residential, commercial, 
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Table 3: Water Quality Vulnerability 

Metric How Metric is Measured Rationale 
industrial, institutional, municipal, 
etc.) indicates greater potential for 
water quality impacts and pollutant 
sources 

Agricultural Land Use Percentage of agricultural land use in 
subwatershed 

Higher percentage of agricultural land 
use indicates greater potential for 
water quality impacts and pollutant 
sources 

Unprotected or 
Developable Land 

Percentage of developable land in 
subwatershed 

Higher percentage of developable 
natural land indicates greater 
vulnerability to future development 
and associated water quality impacts 

Stream Corridor Forest 
Cover 

Percentage of stream corridor (Active 
River Area) in the subwatershed that 
is forested 

Lower percentage of forest cover in 
stream corridor indicates greater 
vulnerability to water quality impacts 
due to development and lack of 
natural vegetation in riparian areas. 
Active River Area, as defined by The 
Nature Conservancy and calculated by 
FRCOG, used to represent the stream 
corridor. 

Road Stream Crossing 
Density 

Number of road stream crossings per 
square mile of subwatershed 

Higher density of road stream 
crossings indicates greater potential 
for direct stormwater discharges from 
roadways 

High Quality Waters Percentage of watershed designated 
as Outstanding Resource Waters, 
surface water supply protection 
areas, MA DFW coldwater fisheries 
resources, or Zone I/II and Interim 
Wellhead Protection Areas  

Higher amount of High Quality Waters 
indicates greater potential for impacts 
to sensitive surface and groundwater 
drinking water supplies and high 
quality fisheries habitat 

Potential Pollution 
Sources 

Number of potential pollution sources 
per subwatershed area (density of 
potential pollution sources) based on 
groundwater discharge permits, DEP 
major facilities, solid waste diversion 
and disposal, and DEP 21E sites, 
underground storage tanks, and 
nonpoint pollution sites identified 
from 2008 FRCOG Deerfield Nonpoint 
Source Pollution Assessment 

Higher density of potential pollution 
sources (i.e., hotspot land uses and 
activities) indicates greater potential 
for water quality impacts 
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Table 4. Water Quality Restoration Potential 

Metric How Metric is Measured Rationale 
Impervious Cover  Percent impervious cover in 

subwatershed 
Higher restoration potential when 
impervious cover is low, 
suggesting range of possible sites for 
stormwater retrofits and stream 
restoration that can have a measurable 
impact on water quality 

Public land Percentage of public land in 
subwatershed   

Higher amount of publicly-owned land 
in subwatershed indicates greater 
feasibility for implementation of 
retrofits and restoration projects 

Unprotected or 
Developable Land  

Percentage of developable land in 
subwatershed 

Higher restoration potential when little 
future development is expected (i.e., 
percentage of developable land is low) 
- stable conditions increase feasibility 
of restoration management measures 

Stream Density Stream miles per square mile of 
subwatershed 

Higher stream density suggests 
greater feasibility of stream corridor 
practices 

Stream Corridor Forest 
Cover  

Percentage of stream corridor 
(Active River Area) in the 
subwatershed that is forested 

Lower percentage of forest cover in 
stream corridor suggests greater 
feasibility of riparian reforestation and 
stream restoration. Active River Area, 
as defined by The Nature Conservancy 
and calculated by FRCOG, used to 
represent the stream corridor. 

Road Stream Crossing 
Density  

Number of road stream crossings per 
square mile of subwatershed 

Higher density of road stream crossings 
indicates greater potential for stream 
Restoration and culvert modifications 

Water Quality 
Impairments 

Percentage of impaired streams and 
lakes/ponds  in subwatershed 

Higher percentage of water quality 
impairments indicates greater need 
and potential for water quality 
improvements  

 

Table 5. Flood Risk Vulnerability 

Metric How Metric is Measured Rationale 
Developed Land in 
Stream Corridor 

Percentage of stream corridor 
(Active River Area) that consists of 
developed land use 

Higher percentage of developed land use 
(residential, commercial, industrial, institutional, 
municipal, etc.) in stream corridor (i.e., areas 
subject to flooding) indicates greater risk of 
damages from flood inundation and fluvial 
erosion. Active River Area, as defined by The 
Nature Conservancy and calculated by FRCOG, 
used to represent areas subject to fluvial erosion 
hazards and inundation flooding. 

Agricultural Land in 
Stream Corridor 

Percentage of stream corridor 
(Active River Area) that consists of 
agricultural land use 

Higher percentage of agricultural land use in 
stream corridor (i.e., areas subject to flooding) 
indicates greater risk of damages from flood 
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Table 5. Flood Risk Vulnerability 

Metric How Metric is Measured Rationale 
inundation and fluvial erosion. Active River Area 
used to represent areas subject to fluvial erosion 
hazards and inundation flooding. 

Critical Facilities in 
Stream Corridor 

Number of critical facilities (police 
stations, hospitals, and school) in 
stream corridor (Active River Area) 

Greater number of critical facilities in stream 
corridor indicates greater risk of impacts to 
critical public and emergency services in the 
event of flooding. Active River Area used to 
represent areas subject to fluvial erosion hazards 
and inundation flooding. 

Density of “High and 
Significant Hazard” Dams  

Number of high/significant hazard 
dams per stream mile in 
subwatershed 

Failure of dams classified as “high” or 
“significant” hazard by the MA Office of Dam 
Safety will or may cause loss of life and damage 
to homes, industrial or commercial facilities, and 
public infrastructure and services. 

Stream Slope Average slope of mapped streams in 
subwatershed 

Steeper streams are more susceptible to higher 
velocity and more erosive flood flows 

Soil Runoff Potential  Percentage of subwatershed 
mapped as Hydrologic Soil Group C 
and D soils 

Higher percentage of watershed having soils with 
greater runoff potential (i.e., C and D soils) 
indicates more potential for runoff generation 
and greater flood risk vulnerability 

Ecological Disruption – 
Road Stream Crossings1 

Average ecological disruption score 
of assessed road stream crossings in 
subwatershed 

Higher average ecological disruption score 
indicates greater potential for ecological 
disruption resulting from limited passability of 
culverts and bridges to aquatic organism passage  

Emergency Medical 
Services Disruption – 
Road Stream Crossings1 

Average EMS disruption score of 
assessed road stream crossings in 
subwatershed 

Higher average EMS disruption score indicates 
greater potential for disruption of emergency 
medical services resulting from single crossing 
failures 

Specific Stream Power – 
Road Stream Crossings1 

Average specific stream power (total 
stream power divided by bankfull 
width) of assessed road stream 
crossings in subwatershed 

Higher average specific stream power indicates 
greater potential for damage to stream crossing 
structures, among other factors such as dominant 
particle size (bed resistance) 

 

Results  
Table 9 provides a summary of the normalized scores for all three indices. As summarized in the table 
and shown in Figure 1, the Green River, Deerfield Mainstem-North River to Mouth, South River, and 
North River Mainstem subwatersheds are rated highest for potential water quality degradation. 
Conversely, the Chickley River, South River, and Cold River have the highest potential for water quality 
restoration (Figure 2), which is generally consistent with the results of the EPA’s Recovery Potential 
Screening Tool, which identified impaired segments of the South River, Green River, and Chickley River.  
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Table 9. CSA Scoring Summary 

Subwatershed 

Normalized Index Scores 

Water 
Quality 

Vulnerability 

Water 
Quality 

Restoration 
Potential 

Total  
(Water 
Quality) 

Flood Risk 
Vulnerability 

Chickley River 2.35 10.00 12.35 1.00 

Clesson Brook 6.00 4.97 10.97 3.97 

Cold River 1.00 6.94 7.94 1.78 

Deerfield Mainstem-North River to 
Mouth 7.86 5.96 13.82 6.39 

Deerfield River-Cold River to North 
River 5.64 3.27 8.91 4.44 

Deerfield River-Sherman Dam to Cold 
River 3.24 5.33 8.57 10.00 

East Branch North River 5.58 1.00 6.58 4.73 

Green River-Thorne Brook to Mouth 10.00 5.81 15.81 8.83 

North River Mainstem 6.50 4.29 10.79 2.82 

South River 6.91 7.51 14.42 4.08 

 

The normalized index scores for Water Quality Vulnerability and Water Quality Restoration Potential 
were added to consider a combined “water quality” score. The Green River, South River, Deerfield 
Mainstem-North River to Mouth, and Chickley River subwatersheds have the highest combined water 
quality scores and are highlighted in Table 9. These subwatersheds are logical targets for additional field 
assessments and development of water quality restoration strategies. 

In terms of flooding, the Deerfield River-Sherman Dam to Cold River, Green River, and Deerfield 
Mainstem-North River to Mouth subwatersheds have the greatest flood risk vulnerability (Figure 3) and 
should be the focus of field assessments and watershed strategies to address flood-related hazards. 

The metrics and indices presented in this analysis should also be considered collectively with FRCOG’s 
Watershed Health Index and Upland Tributary Protection Index, which are intended to help prioritize 
subwatersheds and develop protection strategies consistent with EPA’s Healthy Watershed Initiative. 

Insert F&O map 
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Upland Area Protection Assessment 
This analysis examined the extent that the upland tributaries of each subwatershed are protected by 
Open Space and NEHSP’s Priority Habitat Areas.  For the purpose of this analysis, the Upland Areas are 
defined as the Cold Water Fisheries (CWF) that flow into the mainstem rivers of each of the HUC 12 
subwatersheds (this does not include the mainstem of each HUC 12, just its tributaries). The goal of this 
analysis was to understand how much or how little potential protections occur in these sensitive areas. 

 To conduct this analysis, a 200-foot buffer was created for the Cold Water Fisheries.  The Staff then 
identified two levels of protection that could protect the Upland Areas and overlaid these on top of the 
CWF buffered layer. These potential protections are: 

1) Protected/Open Space – these are parcels that are permanently protected (i.e. through State 
Forests or easements); and 

2) NHESP Priority Habitat Areas – these are areas representing habitats of rare species and have 
some regulatory controls over development. 

The analysis then examined how much of the 200-foot CWFs were covered by these two categories.  The 
following table breaks down the amount of Upland Areas potentially covered by protections for each 
HUC 12 subwatershed.  These results show that there are three subwatersheds that particularly stand 
out for having significantly less of their upland tributaries protected than the others.  These vulnerable 
subwatersheds are: Clesson Brook, Deerfield River – Cold River to North River, and East Branch North 
River.  

Table 1: Summary of Potential Protections for the Upland Areas of each Subwatershed 

HUC 12 Subwatershed 
Total 

Upland 
Acreage 

Total 
Acreage 

Protected 
Open 
Space 

Total 
Acreage 
NEHSP 
Priority 
Habitat 

Total 
Acreage 

Protected 

% Total 
Acreage 

Protected 

Chickley River 1218 622 129 692 57% 
Clesson Brook 888 15 146 153 17% 
Cold River 1143 677 266 729 64% 
Deerfield mainstem-North River to mouth 1241 177 557 701 56% 
Deerfield River-Cold River to North River 2270 213 137 349 15% 
Deerfield River-Sherman Dam to Cold River 2337 1241 425 1569 67% 
East Branch North River 548 71 36 106 19% 
Green River-Thorne Brook to mouth 2439 258 411 655 27% 
North River mainstem 2058 389 513 829 40% 
South River 1047 156 393 497 47% 

 

A third category of lands were also considered for the Upland Area analysis.  They are the BioMap2 
Aquatic Core Habitat and Upland Buffers. These areas have been identified by NHESP and the Nature 
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Conservancy as areas with intact river corridors within which important physical and ecological 
processes of the river or stream occur. While these areas are not protected by any regulations, they 
represent areas of high priority for protection in the Upland Areas.  The results from this analysis show 
that the Clesson Brook and East Branch North River upland tributaries should be particularly prioritized 
for protection as they have very little of their BioMap2 Aquatic Core Habitat and Upland Buffer Critical 
Landscapes protected.  

Table 2: Summary of BioMap2 Aquatic Core Habitat and Upland Buffer Acreage for the Upland Areas 
of each Subwatershed 

 

 

 

HUC 12 
Subwatershed 

Total 
Upland 
Acreage 

Total Core 
& Upland 
BioMap2 
Acreage 

% Core & 
Upland 

BioMap2 
Acreage 

Total 
BioMap2 
Acreage 

Protected 
by OS + 
NEHSP 

% BioMap2 
Acreage 

Protected by 
OS + NEHSP 

Chickley River 1218 578 47% 386 67% 
Clesson Brook 888 414 47% 114 28% 
Cold River 1143 181 16% 46 25% 
Deerfield mainstem-
North River to mouth 1241 886 71% 480 54% 
Deerfield River-Cold 
River to North River 2270 507 22% 170 34% 
Deerfield River-
Sherman Dam to Cold 
River 2337 636 27% 354 56% 
East Branch North 
River 548 234 43% 40 17% 
Green River-Thorne 
Brook to mouth 2439 716 29% 268 37% 
North River mainstem 2058 1131 55% 674 60% 
South River 1047 591 56% 380 64% 
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Comparative Subwatersed Analysis #2



130



131



132



133



134



135



136



137

Map xx: Comparative Subwatershed Analysis Health Index Scores
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Upland Tributary Protection

1 
 

Upland Tributary Area Protection Analysis  

Introduction 
FRCOG Staff examined the level of protection that exists for the Upland Areas of the Deerfield 
Watershed.  For the purpose of this analysis, the upland tributaries are defined as the Cold Water 
Fisheries that flow into the mainstem rivers of each of the HUC 12 subwatersheds (this does not include 
the mainstem of each HUC 12, just its tributaries).  The goal of this analysis was to understand how 
much or how little potential protections occur in these sensitive areas.  

Methodology 
 To conduct this analysis, a 200-foot buffer was created for the Cold Water Fisheries layer.   Each HUC 12 
subwatershed’s mainstem river was removed from the Cold Water Fisheries (CWF) layer.  Two levels of 
protection were then identified that could potentially provide protection to the Upland Areas. These 
layers were then overlaid on top of the CWF buffered layer. These potential protections are: 

1) Protected/Open Space – these are parcels that are permanently protected either through State 
Forests or easements (i.e. Chapter 61 or APR lands);  

2) NHESP Priority Habitat Areas – these are areas representing habitats of rare species and have 
some regulatory controls over development. 

There is also some level of protection provided to Cold Water Fisheries by the Rivers Protection Act, 
which controls activities within a 200-foot buffer of a stream.  The analysis then calculated how much of 
the 200-foot CWF areas were covered by these two protection categories.  

A third category of lands were also considered for the Upland Area analysis.  They are the BioMap2 
Aquatic Core Habitat and Upland Buffers. These areas have been identified by NHESP and the Nature 
Conservancy as areas with intact river corridors within which important physical and ecological 
processes of the river or stream occur. While these areas are not protected by any regulations, they 
represent areas of high priority for protection in the Upland Areas.   

Results 
 The following tables breaks down the amount of the Upland Areas in the Deerfield Watershed that are 
potentially covered by protections for each HUC 12 subwatershed.  
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Table 1: Summary of Potential Protections for the Upland Areas of each Subwatershed 

HUC 12 Subwatershed 
Total 

Upland 
Acreage 

Total 
Acreage 

Protected 
Open 
Space 

% 
Protected 

Open 
Space 

Total 
Acreage 
NEHSP 
Priority 
Habitat 

TOTAL 
PROTECTED 

% TOTAL 
PROTECTED 

Chickley River 1218 622 51% 129 692 57% 
Clesson Brook 888 15 2% 146 153 17% 
Cold River 1143 677 59% 266 729 64% 
Deerfield mainstem-North 
River to mouth 1241 177 14% 557 701 56% 
Deerfield River-Cold River to 
North River 2270 213 9% 137 349 15% 
Deerfield River-Sherman 
Dam to Cold River 2337 1241 53% 425 1569 67% 
East Branch North River 548 71 13% 36 106 19% 
Green River-Thorne Brook 
to mouth 2439 258 11% 411 655 27% 
North River mainstem 2058 389 19% 513 829 40% 
South River 1047 156 15% 393 497 47% 
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Upland Tributary Area Protection Analysis  

Introduction 
FRCOG Staff examined the level of protection that exists for the Upland Areas of the Deerfield 
Watershed.  For the purpose of this analysis, the upland tributaries are defined as the Cold Water 
Fisheries that flow into the mainstem rivers of each of the HUC 12 subwatersheds (this does not include 
the mainstem of each HUC 12, just its tributaries).  The goal of this analysis was to understand how 
much or how little potential protections occur in these sensitive areas.  

Methodology 
 To conduct this analysis, a 200-foot buffer was created for the Cold Water Fisheries layer.   Each HUC 12 
subwatershed’s mainstem river was removed from the Cold Water Fisheries (CWF) layer.  Two levels of 
protection were then identified that could potentially provide protection to the Upland Areas. These 
layers were then overlaid on top of the CWF buffered layer. These potential protections are: 

1) Protected/Open Space – these are parcels that are permanently protected either through State 
Forests or easements (i.e. Chapter 61 or APR lands);  

2) NHESP Priority Habitat Areas – these are areas representing habitats of rare species and have 
some regulatory controls over development. 

There is also some level of protection provided to Cold Water Fisheries by the Rivers Protection Act, 
which controls activities within a 200-foot buffer of a stream.  The analysis then calculated how much of 
the 200-foot CWF areas were covered by these two protection categories.  

A third category of lands were also considered for the Upland Area analysis.  They are the BioMap2 
Aquatic Core Habitat and Upland Buffers. These areas have been identified by NHESP and the Nature 
Conservancy as areas with intact river corridors within which important physical and ecological 
processes of the river or stream occur. While these areas are not protected by any regulations, they 
represent areas of high priority for protection in the Upland Areas.   

Results 
 The following tables breaks down the amount of the Upland Areas in the Deerfield Watershed that are 
potentially covered by protections for each HUC 12 subwatershed.  
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Table 2 below shows the breakdown of the amount of Upland Areas in the Deerfield Watershed covered 
by the BioMap2 Aquatic Core Habitat areas for each HUC 12 subwatershed. The final two columns of the 
Table show the amount of these BioMap2 areas that are already either protected through Open Space 
or the NEHSP Priority Habitat program.  

Table 2: Summary of BioMap2 Aquatic Core Habitat and Upland Buffer Acreage for the Upland Areas 
of each Subwatershed 

 

 

 

 

 

HUC 12 
Subwatershed 

Total 
Upland 
Acreage 

BioMap2 
Core 

Habitat 
Acreage  

BioMap2 
Upland 
Buffer 

Acreage  

Total Core 
& Upland 
BioMap2 
Acreage 

% Core & 
Upland 

BioMap2 
Acreage 

Total 
BioMap2 
Acreage 

Protected 
by OS + 
NEHSP 

% BioMap2 
Acreage 

Protected by 
OS + NEHSP 

Chickley River 1218 303 275 578 47% 386 67% 
Clesson Brook 888 228 186 414 47% 114 28% 
Cold River 1143 90 91 181 16% 46 25% 
Deerfield mainstem-
North River to mouth 1241 483 403 886 71% 480 54% 
Deerfield River-Cold 
River to North River 2270 274 233 507 22% 170 34% 
Deerfield River-
Sherman Dam to Cold 
River 2337 353 283 636 27% 354 56% 
East Branch North 
River 548 137 97 234 43% 40 17% 
Green River-Thorne 
Brook to mouth 2439 400 316 716 29% 268 37% 
North River mainstem 2058 607 524 1131 55% 674 60% 
South River 1047 340 251 591 56% 380 64% 
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Geomorphic Assessment

M E M O R A N D U M 
 
 

TO:   Kimberly Noake MacPhee, P.G., CFM 
Franklin Regional Council of Governments 

     
FROM:  Nicolas Miller 
 
DATE:  June 30, 2017 
     
RE:   Geomorphic Assessment 

Watershed‐Based Plan – Deerfield River Watershed  
 

1. Introduction 

A geomorphic assessment of watershed conditions was conducted for the Deerfield River 
Watershed to inform the development of a watershed‐based plan.  This task includes both stream 
and upland assessments.  The purpose of the geomorphic assessment is 1) to capture the range of 
conditions in the streams of the watershed, 2) to identify stressors and impairments, 3) to highlight 
stream reaches with degraded water quality, impaired habitat and geomorphic function, and 
increased fluvial erosion hazards and flood risk vulnerability, 4) to develop conceptual restoration 
designs to address stream channel instabilities, and 5) to identify priority areas for conservation.  
This memorandum describes the geomorphic assessment methodology and results, which will guide 
the development of watershed planning recommendations. 

2.  Approach 

Field assessments were conducted on a limited basis to assess stream and upland conditions in the 
Deerfield River Watershed. 

3. Selection of Target Subwatersheds and Stream Reaches 

The results of a screening‐level Comparative Subwatershed Analysis (CSA) and Upland Area 
Protection Area Analysis completed as part of this project were used to guide the selection of 
subwatersheds and stream reaches for the geomorphic assessment.  Each of the highest ranking 
subwatersheds are appropriate candidates for field assessment.  The CSA assigned the following 
HUC12 subwatersheds with the highest scores for Total Water Quality (the sum of Water Quality 
Vulnerability and Water Quality Restoration Potential): 

 Green River 
 South River 
 Deerfield Mainstem – North River to Mouth 
 Chickley River 
 Clesson Brook 
 North River Mainstem 
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The CSA also assessed Flood Risk Vulnerability and the following subwatersheds were assigned the 
highest scores: 

 Deerfield River – Sherman Dam to Cold River 
 Green River 
 Deerfield Mainstem – North River to Mouth 

The Upland Area Protection Analysis concludes that the following HUC12 subwatersheds have the 
lowest percentage of permanently protected conserved lands: 

 Clesson Brook 
 Deerfield River – Cold River to North River 
 Green River 
 East Branch North River 
 Deerfield Mainstem – North River to Mouth 

Taken together these analyses were used to prioritize areas to focus field evaluation efforts.  
Geomorphic stream assessments have been completed previously for two of the HUC12 
subwatersheds, the South River (2013 and 2017) and the East Branch of the North River (2015).  To 
minimize redundancy, these two subwatersheds were eliminated from consideration for further 
field assessment.  Rather previous assessment results and recommendations were incorporated into 
the current assessment project. 

The results of the CSA and the selection of priority HUC12 subwatersheds for inclusion in the 
geomorphic assessment were discussed at an April 14, 2017 meeting at Franklin Regional Council of 
Governments office in Greenfield, MA.  At this meeting consensus was reached among project 
partners regarding several of the subwatersheds.  Deerfield River – Sherman Dam to Cold River was 
removed from consideration despite its high rank in Flood Risk Vulnerability as was Deerfield River – 
Cold River to North River.  Geographic isolation, lack of access, slope and channel size were 
identified as reasons for removal.  Green River was selected as a target watershed by virtue of its 
high ranking in Total Water Quality, Flood Risk Vulnerability, and Upland Area Protection Analysis.  
Deerfield Mainstem – North River to Mouth (hereafter referred to as Lower Deerfield River) was 
selected based on the CSA results, but a decision was made to focus on higher order streams within 
the HUC12 subwatershed due to logistics of assessment; specifically Bear River, the largest tributary 
within the HUC12, was identified as an appropriate focus for field assessment.  Clesson Brook, which 
rated high in the Upland Area Protection Analysis with the lowest percentage of protected open 
space (2%), was selected.  North River Mainstem, also known as West Branch North River, and 
Chickley River were selected as additional targets for field assessment. 

4. Methodology 

Field Geology Services conducted geomorphic field assessments in the Deerfield River Watershed 
between April 5th and June 15th, 2017.  Desktop GIS analysis utilizing current and historic aerial 
imagery, topographic maps, and LiDAR data was performed to screen areas within the high priority 
subwatersheds for field evaluation.  Targeted streams identified in the desktop analysis were 
divided into reaches.  Once reach breaks were delineated remotely, a windshield survey was 
performed for verification and to inform the selection of targeted reaches for field geomorphic 
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assessment.  Efforts were made to select priority reaches from diverse geomorphic settings and with 
differing histories of land use and channel modification.  This was done to capture the range of 
conditions in the streams of the watershed, thereby including observations from different stream 
types, in different settings and with different geomorphic needs, impairments and stressors.  This 
included the selection of both impaired reaches and relatively undisturbed “reference reaches”. 

5. Results and Discussion 

The results of the geomorphic assessment are discussed below: 

Range of conditions and departure from reference 

The results of the geomorphic assessment of selected reaches within the Deerfield River Watershed 
captures a wide range of conditions in the streams of the watershed.  Despite the rural setting and 
predominantly forested landscape, the legacy of historic land use and channel manipulation is 
significant and widespread.  Prior to European colonization the landscape was densely forested, and 
wetland‐dominated (Figure 1).  Walter and Merritts (2008) describe broad forested wetlands filling 
the valley bottoms of the mid‐Atlantic region, conditions that were also likely present in the 
Deerfield River Watershed.  These were predominantly groundwater fed with water percolating up 
through the basal gravels.  The alder shrub‐scrub or tussock sedge wetland was crossed with shallow 
anabranching (multi‐threaded) streams prone to frequent overbank flows (Walter and Merritts, 
2008).  These wetlands were undoubtedly heavily impacted by beaver dams, as beavers were very 
abundant prior to European colonization.  The anabranching planform persisted in higher gradient 
streams, where channel processes were driven by high wood loading densities; with log jams, ice 
dams and sediment accumulations controlling channel shifting as the stream migrated laterally 
across a valley unconfined by man‐made encroachments.  In contrast, New England streams today, 
including those of the Deerfield River Watershed, generally have a single defined channel, which 
tends to be incised with a poor or degraded floodplain connection.  Historically these streams were 
dammed and straightened with their roughness removed. 

The first step in the departure from pre‐settlement conditions was land clearance, which can only be 
described as near‐total deforestation for agriculture, pasture and fuel (Cronon, 1983).  Deforestation 
accompanying colonization lead to severe soil erosion and the delivery of sediment from the 
previously‐forested uplands to the streams of the watershed.  Much of this sediment was trapped 
behind mill dams which provided stream power and were the engine of the colonial economy.  
Using old census records, Walter and Merritts (2008) estimated that there were greater than 65,000 
water‐powered mills in the northeastern United States by 1840.  On the South River mainstem 30 
dams have been mapped, or nearly one dam every half mile, and while only 3 are still extant, fine‐
grained mill pond sediments remain in the former impoundments of many of the ruined dams 
(Figure 2; Field, 2013).  These legacy sediments remain a source of suspended sediments for 
downstream reaches, contributing to water quality and habitat impairments (Figure 3). 

Artificial channel straightening was a common practice on New England’s streams in the 19th century 
(Field, 2007).  Evidence of historic channel straightening is seen throughout the Deerfield River 
Watershed and has been mapped along 67 percent of the South River (Field, 2013) and 72 percent 
of the East Branch of the North River (Field, 2015).  Straightened river reaches tend to be incised, 
with high width to depth ratios, increased flow velocities and degraded habitat conditions (Figures 4 
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and 5).  These channels have the capacity to transport more sediment, where it often accumulates 
at sharp meander bends or valley or channel constrictions forming enlarged bars and leading to 
increased fluvial erosion hazards. 

Provided the tools to do so, (i.e. large wood and/or sediment), straightened channels are prone to 
re‐meandering, sometimes within the margins of the previously straightened channel or breaking 
out of the straightened channel altogether as seen on the South River (Figure 6).  Straightened 
channels, because they are prone to re‐meandering represent a high fluvial erosion hazard 
potentially impacting roads or other infrastructure that may appear to be a safe distance from the 
riverbank. 

Stressors and impairments 

Historic land clearance and the legacy of channel modification are two of the main stressors still 
affecting the streams of the Deerfield River Watershed today, although continued development, 
encroachments in the river corridor and the increasing seasonality of our changing climate also 
contribute significantly to stress on the river system.  Sediment is the largest impairment within the 
assessed streams of the Deerfield River Watershed.  The geomorphic assessment of Clesson Brook 
revealed severe sediment‐loading issues in an unstable channel system following Tropical Storm 
Irene.  A 38‐feet high mass failure (landslide in glacial deposits) immediately upstream of the Route 
112 stream crossing threatens the bridge and contributes a significant volume of sediment to 
Clesson Brook (Figures 7 and 8).  Sediment from Clesson Brook and other tributaries deposited in 
the Deerfield River contributes to the formation of large gravel bars and represents increased 
hazards to bridges, roads and other infrastructure (Figure 9).  Clesson Brook is not the only stream in 
the watershed with sediment‐loading problems; Green River, which was selected for assessment, in 
part, due to its high ranking in the CSA in Total Water Quality and Flood Risk Vulnerability also shows 
evidence of impairment due to its sediment load.  Sediment accumulation upstream of constrictions 
and bedrock‐controlled meander bends is representative of stream reaches where sediment storage 
and transport are not in equilibrium with channel form and morphologic function (Figure 10).  
Hinsdale Brook, a tributary to Green River, flows through a steep confined valley dominated by 
exposures of compacted glacial till and bedrock.  The unstable banks threaten Brook Road, which 
follows the stream from Shelburne to Greenfield.  The extensive mass failures along Hinsdale Brook 
contribute a large volume of sediment to the Green River (Figure 11).  Mass failures represent a very 
large source of suspended and bedload sediment in the streams in the watershed given the glacial 
origin of the sediments that are a mix of fine grained clay and coarser cobbles.  Many mass failures 
were initiated or re‐activated during Tropical Storm Irene, which destabilized these slopes.  Further 
work is needed to map and quantify the extent of landslides in the watershed, but visual 
observations during the field assessment suggest the impacts of these mass failures are widespread 
and significant.  Excess sediment, sourced in part from a large mass failure opposite the Barnhardt 
Manufacturing plant on the North River is accumulating around the center pier of the Route 112 
bridge (Figure 12).  The increased scour at the abutments threatens to undermine this bridge, which 
Mass DOT replaced in 2005. 

Impaired degraded stream reaches 

The manner in which sediment is transported changes depending on where one is in the watershed.  
This is known as the sediment regime.  Higher gradient tributary reaches tend to have banks and 
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beds composed of resistant materials and are confined by steep hillslopes so limited floodplain 
access is available for flood energy to be attenuated.  In these reaches, wood, sometimes referred to 
as large woody debris, plays an important role in the storage and transport of sediment (Figure 13).  
Lower gradient valley bottom reaches tend to have less resistant stream banks and in many cases, 
especially where they have been artificially straightened, have armored beds composed of coarser 
sediment than their banks.  Fine‐grained banks may be the result of the impoundment of legacy 
sediments, while a coarse armored bed may result from increased sediment transport capacity in a 
straightened channel.  It is these artificially straightened lower gradient valley bottom reaches, that 
are most impacted by sediment impairments.  Straightened channels do not store and transport 
sediment in equilibrium.  Incision following straightening leads to degraded floodplain connectivity 
and reduced sediment storage opportunities on the floodplain and in side channels.  Sediment 
storage within the channel requires roughness elements such as large wood, boulders, or the flow 
complexity created by meanders.  These elements are often missing or transient given the increased 
flows in straightened channels.  This excess sediment transported through the system ends up 
accumulating in areas where the transport capacity decreases, such as upstream of a channel 
constriction created by a bridge or culvert, upstream of a sharp meander bend, or in a wide 
agricultural valley. 

Addressing stream channel instabilities 

Addressing the increased flood inundation and fluvial erosion hazard risks in the low gradient 
straightened reaches where accumulated sediment threatens infrastructure is often expensive and 
technically challenging.  Bank erosion often requires engineering solutions (whether traditional or 
bio‐engineered) for effective bank stabilization.  Traditional bank stabilization techniques such as 
rock rip‐rap, concrete retaining walls, or gabion baskets have limited benefits.  These bank armoring 
techniques work by increasing the bank’s resistance to erosive scour, but they increase the erosive 
forces acting on adjacent stream segments.  Bank bio‐engineering uses live plants and natural 
materials to stabilize the bank while enhancing instream and riparian habitat.  Recently, several 
geomorphically‐compatible flow deflection designs have been constructed within the Deerfield River 
Watershed.  A Mass DOT project completed in 2012 used single‐stone boulder deflectors to deflect 
flow away from the base of the repaired Route 112 retaining wall in Ashfield (Figure 14).  The 
decades‐old retaining wall was badly undermined with the channel thalweg running along the base 
of the wall and significant voids scoured beneath the road grade itself in some locations.  Another 
project in the South River Watershed was the 319‐funded restoration project completed in 2016 in 
the Town of Conway.  This project also used boulder deflectors designed to turn water away from an 
eroding bank (Figure 15).  The Conway project also included installation of large wood along the 
channel margins to increase roughness along the bank, store sediment and provide cover habitat 
important to threatened aquatic species including wood turtles (Glyptemys insculpta) and long nose 
suckers (Catostomus catostomus).  In this incised straightened reach a portion of the floodplain was 
lowered to improve floodplain access for storage of sediment and water during high flow events. 

Another way of providing floodplain access is by removing berms and other encroachments (Figure 
16).  Berms, windrows, and other river corridor encroachments increase flood inundation and fluvial 
erosion hazards in downstream reaches by limiting the stream’s ability to spread out across the 
floodplain, deposit sediment, lower flow velocities within the channel, recharge adjacent wetlands, 
and provide velocity refuge for fish and aquatic organisms.  In locations where these encroachments 
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can be breached or removed without increased risk to infrastructure, removal can yield valuable 
benefits in the form of sediment storage and reduced flood peaks. 

Another way to address the increased hazards caused by the uneven distribution of sediment 
throughout the streams in the watershed is to increase sediment storage in the upper portions of 
the watershed.  Wood addition projects have been implemented in streams all over New England to 
trap sediment, depress flood peaks, increase base flow and enhance habitat.  One treatment 
technique known as “chop and drop” where trees are strategically cut from the riparian zone and 
directionally‐felled into and across the stream channel has had a great deal of success in forested 
reaches.  A chop and drop project on Griffith Brook in the Green Mountain National Forest was 
estimated to trap between 271 and 419 cubic yards of sediment over a quarter‐mile length in a ten‐
year period, a rate of 31 to 46 cubic yards per year (Field, 2008) (Figure 17). 

In 2015 the Franklin Land Trust acquired an 81.7‐acre property known as the Crowningshield 
Property.  This land, now measuring 96 acres and known as the Crowningshield Conservation Area, 
contains one mile of frontage along both banks of the West Branch of the North River in the Town of 
Heath (Web citation 1; Figure 18).  The conservation area is open to the public for passive 
recreation, including hiking, hunting, and fishing and represents an important new model for land 
conservation and stream management.  The Land Trust has partnered with Trout Unlimited and 
local biologists to implement wood addition treatments on this managed parcel.  Chop and drop 
along the nearby tributary, Sanders Brook, will be paired with engineered log jams and rootwad 
deflectors in an attempt to trap sediment and enhance instream aquatic habitat (Erin Rodgers, 
personal communication).  Monitoring will consist of tracking and mapping the recruitment and 
movement of wood through the stream system and measuring its effects on pool depth, channel 
dimensions, substrate composition, temperature profiles, and invertebrate and fish populations.  
These studies have the potential to demonstrate the benefits of wood addition projects to trap 
sediment and enhance habitat. 

Identifying priority areas for conservation 

The Crowningshield project is a model for conservation paired with geomorphically‐compatible 
stream restoration and management.  In this model, the land on both banks of the stream is 
conserved, making wood addition projects more feasible.  Large wood added to a stream is part of a 
dynamic system, and as such is prone to movement.  Therefore, the location of wood addition 
projects and the density of treatment must be carefully considered so as not to increase hazards for 
downstream reaches.  Another appropriate reach for a Crowningshield‐type conservation and 
stream restoration project was located as part of this assessment on the upper Bear River in Ashfield 
(Figure 19).  This area is undeveloped, heavily‐forested, and surrounded by landowners amenable to 
the prospect of conservation.  The conceptual design for this project includes pre and post‐
implementation monitoring similar to that being carried out at the Crowningshield Conservation 
Area with the addition of water stage and turbidity monitoring.  By monitoring turbidity, as an 
analogue to suspended sediment load, and setting up a stream gage measuring stage we can 
attempt to assess the influence of wood addition on suspended sediment load.  Studies such as this 
are important to encourage additional wood addition projects to improve sediment remediation and 
habitat enhancement. 
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Through ongoing efforts with the Franklin Land Trust a prospective land conservation project has 
been identified on the lower Bear River (Figure 20).  This area was identified after CSA results 
highlighted the Bear River, the largest tributary in the Lower Deerfield subwatershed, as a possible 
conservation target.  In the proposed conservation project several undeveloped and low density 
residential parcels adjacent to and/or in close proximity to the South River State Forest would be 
permanently protected.  These lands, which include both banks of the lower two miles of the Bear 
River down to its confluence with the Deerfield River, contain a mix of pristine forested habitats 
including previously identified rare and endangered plant species.  The steep, confined stream 
channel ranges from cobble riffle‐pool, to boulder step‐pool and bedrock cascade morphologies and 
represents a relatively natural reference condition with little evidence of past human manipulation 
(Figure 21).  Conservation of these lands may qualify for a Land Partnership Grant.  To qualify, lands 
must be a minimum of 500 contiguous acres, with fifty percent of land publicly accessible and 
containing high value habitat.  On the basis of the exemplary geomorphic condition, high quality of 
the coldwater fishery, presumed presence of rare and endangered plants, and proximity to State 
Forest lands, this project as envisioned should rank highly for this competitive grant. 

The focus on land conservation as a stream management tool is an effective way to spend limited 
funds while achieving the maximum return in terms of attenuating sediment load, enhancing 
instream and riparian habitat, and mitigating flood inundation and fluvial erosion risks while building 
climate resiliency.  The Crowningshield project, like that on the upper Bear River, is focused on 
protecting upland habitat while using wood additions to limit sediment transported out of the 
tributaries, while the lower Bear River project would protect a natural “reference reach” channel 
and ecosystem.  Both projects encourage public access as part of their core purpose.  Another type 
of conservation model is to protect areas known as “attenuation assets”.  This is a model that has 
been developed in Vermont, in which lands are conserved for the purpose of allowing meander 
formation and storage of sediment (Kline and Cahoon, 2010).  These are typically fallow agricultural 
parcels that have sustained flood or erosion damage in the past or low‐value parcels without the 
necessary frontage for development along artificially straightened stream channels.  The premise is 
that these riparian lands are more valuable to the community as flood storage than as farm fields, 
an asset to the watershed.  Given the propensity for meanders to re‐form along straightened 
channels, by allowing a meander to form in one reach the likelihood that one forms elsewhere are 
reduced or attenuated.  Following damaging flood events like Tropical Storm Irene there are often 
lands impacted by flooding that bear consideration as attenuation assets to be conserved.  The 
geomorphic assessment identified parcels on South River, West Branch North River, Green River and 
Clesson Brook that would be appropriate for this type of conservation. 
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Figure 1.  Prior to European colonization a) old growth forest, seen here at the William Cullen Bryant Homestead in
Cummington, MA, was common throughout the Deerfield River watershed, as were b) extensive wetlands. 

a)

b)
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Figure 2. Historical map from 1871 (courtesy of Conway Historical Society) showing location of 3 dams within a one kilometer section of South River, each feeding
a network of canals which powered the mills which line the stream channel.
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Figure 3. Fine-grained mill pond sediments in the former impoundment upstream of a ruined dam on South River represent a source of suspended
sediments for downstream reaches, contributing to water quality and habitat impairments.
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Figure 4.  Straightened river reaches, such as these on a) East Branch North River and b) South River, tend to be incised, with
high width to depth ratios, increased flow velocities and degraded habitat conditions

a)

b)
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Figure 5.  Comparison of surveyed channel cross sections in a) a remeandering segment and b) a straightened segment of South River.  Channel (b) is incised with
limited floodplain access, a wide shallow feature-less geometry, and an unstable bank, all characteristic features of straightened channels.
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Figure 6. Reformed meander on straightened channel segment of South River.
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Figure 7.  Active mass failure just upstream of Route 112 crossing on lower Clesson Brook is a major sediment source that threatens the bridge.
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Figure 8.  2014 aerial photo of lower Clesson Brook, where a mass failure immediately upstream of Route 112 stream crossing
threatens bridge and contributes a significant volume of sediment to Clesson Brook and Deerfield River.  Rapid aggradation and
incision following Tropical Storm Irene has led to an unstable morphology.
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Figure 9.  Sediment accumulating in the Deerfield River a) as the Clesson Brook delta progrades towards the opposite bank
(downstream view), b) increases erosion hazards at the railroad bridge over the confluence (upstream view).

a)

b)
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Figure 10.  Sediment accumulating in enlarged bars on Green River a) upstream and b) downstream of valley constrictions.
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a)

Figure 11.  Mass failures along Hinsdale Brook contribute a large volume of sediment to the Green River.  Photos from 2017 showing a) a closeup of recent slip from top
of bank and rills in glacial till and b) a panoramic view of extensive mass failure adjacent to Brook Road.

b)
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Figure 12. Excess sediment, sourced in part from a) a large mass failure opposite the Barnhardt Manufacturing plant on
North River, b) is accumulating around the center pier of the Route 112 bridge.

a)

b)
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Figure 13. Wood plays an important role in the storage and transport of sediment.  Photos from a) Bear River and b) Creamery
Brook (a tributary to South River).

a)

b)
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a) b)

c)

Figure 14. A Mass DOT project completed on South River in 2012 to repair a) a badly undermined retaining wall along Route 112, consisted of b) the installation of single
stone boulder deflectors along the base of the repaired retaining wall.  Photos (c) and (d), taken two years post-construction show that the channel thalweg has been
deflected away from the base of the wall where sediment has been deposited.

d)
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Figure 15. Boulder deflector, one of four constructed on South River in Conway a) turning water away from the bank following
a rain event soon after construction and b) the following morning under baseflow conditions.  Note flow from right to left.

a)

b)
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a)

c)

Figure 16.  Berms in the Deerfield River Watershed block streams from accessing their floodplains which results in increased
flood inundation and fluvial erosion hazards in downstream reaches.  Examples from a) South River, b) East Branch North River,
and c) West Branch North River (photo from 2014, berm has since been removed and channel restored).
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Figure 17.  A chop and drop wood addition project on Griffith Brook in the Green Mountain National Forest was shown to
store a signficant volume of sediment while narrowing the stream channel (Field, 2008).

a)

b)
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Figure 18.  The Crowningshield Conservation Area, owned and managed by the Franklin Land Trust, represents an important new model for land conservation
and stream management in the Deerfield River Watershed.  Map courtesy of Franklin Land Trust.

USGS Topographic Quadranges; Streams, USGS
National Hydrography; Open Space, MassGIS
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Proposed conservation land

Figure 19.  Several parcels along the upper Bear River have been identified as appropriate targets for conservation and wood
addition projects intended to increase sediment storage while improving habitat and morphologic function.
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Figure 20.  A proposed conservation project along the lower two miles of the Bear River seeks to permanently protect reference
stream reaches and exemplary riparian habitat adjacent to South River State Forest.

Geomorphic Assessment    Deerfield River Watershed 
June 30, 2017          Page 28 of 29



170

Figure 21.  The a) bedrock cascade, b) boulder step-pool, and c) cobble riffle-pool stream morphologies of the lower Bear River
represent a relatively natural reference condition with little evidence of past human manipulation. 

a) b)

c)
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Appendix C. 
Pollutant Loading 
Model Documentation
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1. Introduction
The Watershed Treatment Model (WTM), developed by the Center for Watershed Protection, was 
used to estimate annual pollutant loads from the Massachusetts portion of the following HUC12 
subwatersheds that are located within the Deerfield River watershed:

• Clesson Brook
• Chickley River
• Cold River
• Deerfield River – Sherman Dam to Cold River
• Deerfield River – Cold River to North River
• Deerfield Mainstem – North River to Mouth
• East Branch North River
• Green River – Thorne Brook to Mouth
• North River Mainstem
• South River

The WTM is a screening-level model that can be used to estimate the loading of various pollutants 
to a waterbody based on land use and other activities within a watershed. Based on user-specified 
input describing characteristics of the watershed, the WTM estimates total phosphorus (TP), total 
nitrogen (TN), total suspended solids (TSS), and fecal coliform bacteria (FC) loads from various 
land uses and activities. The model also estimates load reductions associated with structural and 
non-structural best management practices. 

2. Model Inputs
Primary Sources (Land Use)
Land use is considered a primary source of runoff pollutant loads in the WTM, which uses the 
Simple Method (Schueler, 1987) to calculate loads from urban land uses, and area loading factors 
to calculate loads from non-urban land uses. 2005 MassGIS land use data for the Deerfield River 
watershed were adapted for use with the WTM. Impervious area for each land use category was 
calculated from the MassGIS 2007 statewide impervious cover dataset. Refer to Tables 1 and 2 in 
Attachment A for the summary of land use breakdowns. Model inputs were specified for each land 
use type, including area, impervious cover, runoff coefficient, and runoff pollutant concentration 
(event mean concentration or EMC). EMC values reported in the Massachusetts Watershed 
Based Plan Quality Assurance Project Plan (BETA Group, Inc., 2006) were used for residential, 
transitional, commercial, highway, and industrial land use categories. WTM default EMCs were 
used for rural, powerline, and open water land use categories. Loading rates for non-urban land 
uses were taken from selected regional values. Tables xx and xx in Attachment xx provide the EMC 
values chosen and cited references. 

Average annual precipitation for the watershed (45.68 inches) was estimated from the most recent 
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5-year annual average precipitation recorded at the Greenfield station based on data available from 
the Northeast Regional Climate Center (http://www.nrcc.cornell.edu/).

Secondary Sources
In addition to pollutants generated from land uses, the WTM estimates pollutant loads from other 
activities or sources (secondary sources) that may be present, but are not necessarily associated with 
a particular land use. The following secondary sources were included in the WTM for the Deerfield 
River watershed:

• Septic Systems – Most of the Deerfield River watershed is served by individual septic 
systems. A typical septic system failure rate of 10% was assumed throughout the watershed. 
Isolated areas with known septic system failures (i.e., downtown Conway and Mohawk 
Estates in Heath) were assigned a higher failure rate. A weighted average failure rate was 
calculated for those subwatersheds with areas of known septic system failures.

• Stream Channel Erosion – Due to the limited data available on stream channel erosion 
loads in the watershed, a simplified approach was used in which stream channel erosion 
sediment loads were estimated as a fraction of total watershed sediment load, based on 
overall stream channel stability. Stream channel erosion sediment loads were assumed to 
be 50% of the total sediment load for the watershed (reflecting “medium” stream channel 
degradation and stability), consistent with the model guidance.

• Livestock – This secondary source is intended to estimate pollutant loads for animals that 
are confined (e.g., feedlots). The model assumes that loading rates for pastured animals are 
reflected by pasture land use loading rates. Therefore, the “livestock” secondary source was 
not included in the model since most livestock in the watershed are associated with hobby 
farms and small commercial farming operations.

• Road Sanding – Sediment loads from road sanding were calculated based on the 
Massachusetts Department of Transportation’s Reduced Salt Policy effective April 2014. A 
uniform sand application rate of 240 pounds per lane mile was assumed in the model.  

• Illicit Connections – For sewered areas, which were confirmed based upon sanitary sewer 
mapping provided by FRCOG, illicit connections were assumed for one in every 1,000 
sewered individuals and 10% of businesses have illicit connections, consistent with values 
reported in several national studies. Model default pollutant concentrations and daily flow 
values were used.

• Wastewater Treatment Plants – Average daily flow reported in a 2013 Franklin County 
Water and Sewer Survey and effluent concentrations reported on Discharge Monitoring 
Reports obtained from the EPAs Integrated Compliance Information System (ICIS) website 
were used for estimating pollutant loads from the wastewater treatment plants in the 
watershed.

Refer to Tables xx and xx in Attachment xx for a detailed description of the model inputs and 
assumptions.
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3. Model Results
Existing Pollutant Loads
Annual loads of TP, TN, TSS and FC were estimated for each HUC12 subwatershed using the 
WTM (Figures xx, xx, xx). Existing pollutant loads are provided in Table xx in Attachment xx. 
The model results indicate that the “Green River – Thorne Brook to Mouth” and the “Deerfield 
Mainstem – North River to Mouth” have the highest annual pollutant loads. This result is not 
surprising since these are the two largest subwatersheds by area. In addition, the primary land uses 
and activities in these two subwatersheds have higher EMCs and pollutant loading factors (e.g., 
residential areas, cropland, road sanding, and septic systems).

Higher predicted TSS loads in the “Green River – Thorne Brook to Mouth” and “Deerfield 
Mainstem – North River to Mouth” are primarily due to larger areas of developed land use (Table 
xx in Attachment xx), including road lane miles requiring sanding (Table xx in Attachment xx), 
when compared to the other modeled HUC12 subwatersheds. Channel erosion also contributes to 
larger TSS loads within these two subwatersheds. 

Figure xx: Total Phosphorus (TP) and Total Nitrogen (TN) Load by Subwatershed 
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Modeled FC loads are highest in the “Green River – Thorne Brook to Mouth” subwatershed and 
slightly lower in the “Deerfield Mainstem – North River to Mouth” subwatershed. (For most 
subwatersheds, FC yields are less than 20 billion FC/acre/year. See discussion of pollutant yields 
below.) Even relatively large subwatersheds such as the “Deerfield River – Cold River to North 
River” have lower modeled FC loads. The higher bacteria loads (and yields) are influenced by the 
larger number of unsewered dwelling units (i.e., homes with septic systems), particularly those 
within 100 feet of a stream. The “Green River – Thorne Brook to Mouth” subwatershed has 
approximately three-times as many dwelling units, nearly 22% more unsewered dwelling units, and 
nearly triple the number of dwelling units within 100 feet of a stream compared to the “Deerfield 
Mainstem – North River to Mouth” subwatershed (Table xx in Attachment xx ). This illustrates the 
influence of septic systems on subwatershed bacteria loads.

Figure XX: Fecal Coliform (FC) Load by Subwatershed
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Figure xx: Total Suspended Solids (TSS) Load by Subwatershed

Existing Pollutant Yields
In order to compare subwatersheds of different size, watershed “yield” was derived from the 
annual load by dividing the load of the pollutant of concern by the subwatershed area. Computing 
the yield effectively removes the influence of area and allows for a more equitable comparison 
of pollution potential among subwatersheds of varying sizes. In addition to the highest annual 
loads, the “Deerfield Mainstem – North River to Mouth” and the “Green River – Thorne Brook 
to Mouth” also have the highest modeled TP, TN, and TSS yields (Figures xx, xx, xx), since these 
subwatersheds are characterized by a greater intensity of development and land use activities, 
namely greater percentages of developed land uses with higher EMCs, greater numbers of septic 
systems in proximity to mapped streams, and higher numbers of road lane miles subject to sanding. 
In contrast, the “Cold River” subwatershed, although the 6th largest of the 10 subwatersheds 
considered in this study, has among the lowest annual loads and yields for all pollutants considered. 
This is likely because land use is dominated by forest (approximately 93%), with less than 10% 
cropland and only low density residential. 

In order to assess the reasonableness of the WTM results, the estimated yields were compared 
with those of the U.S. Geological Survey (USGS) Spatially Referenced Regressions On Watershed 
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attributes model (SPARROW) for TN, TP, and TSS for the Massachusetts portion of the Deerfield 
River watershed. Comparison of the yields in Table xx shows that there is relatively good agreement 
between the two models. Notably, all results are within the same order-of-magnitude with a slightly 
higher range of TP values and slightly lower range of TSS values. TN values fall entirely within the 
range estimated by SPARROW.

Table xx: Comparison of TSS, TP, and TN Yield Estimates
Figures xx, xx, and xx show that 
many of the subwatersheds have 
similar modeled yields. Predicted 
yield values in most subwatersheds 
are notably lower than the 
“Deerfield Mainsteam – North 

River to Mouth” and the “Green River – Thorne Brook to Mouth” subwatersheds. This is the result 
of the similar primary and secondary pollutant sources in those two subwatersheds and the higher 
percentage of forested land in the other subwatersheds. While there may be distinct locations in 
every subwatershed where opportunities for pollutant source reduction could be pursued, the more 
populated areas of the Deerfield River watershed are the dominant sources of nutrients, bacteria, 
and sediment loads in the watershed.

Figure 4. Total Phosphorus (TP) and Total Nitrogen (TN) Yield by Subwatershed
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Figure 5. Fecal Coliform (FC) Yield by Subwatershed

Figure 6. Total Suspended Solids (TSS) Yield by Subwatershed
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Photo Credits for Deerfield River Watershed Regulatory Review
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INTRODUCTION 

 

Land Use Regulations and Water Quality 

One of the basic connections between land use and water quality is the amount of impervious 
surface created as a result of development. These surfaces might be obvious – like buildings, 
roads, and parking lots – or less obvious – like grassy lawns – which result in more runoff than 
natural vegetation. More runoff and less infiltration leads to several major issues. Loss of 
groundwater recharge means less drinking water and depletion of water resources for plants and 
animals. More runoff leads to greater flooding in streams and rivers, impacting natural and built 
environments. While these have been issues in the past, more extreme rainfall events and 
droughts due to climate change are only exacerbating the issues, resulting in greater flooding and 
increased stress on waterbodies. 

 
Runoff also leads to water quality impairment. Stormwater runoff from agricultural lands, roads, 
lawns, and other surfaces is now the most common source of water pollution in the U.S. The 
traditional approach to development treats stormwater as a waste product to be collected and 
piped to centralized detention ponds or municipal storm sewers that drain into rivers and streams, 
often with minimal treatment to remove pollutants, such as sediment, heavy metals, fertilizers, 
and oils. Traditional large lot residential development in rural areas diminishes the ability of the 
land to manage stormwater by clearing and carving up a development site without much regard 
to preserving natural vegetation. 

Harvard Forest’s 2014 study Changes to the Land evaluated the consequences of different 
trajectories for land use in the state over the next 50 years. Key findings from the study show that 
retaining forests as green infrastructure benefits people and nature. Under this scenario, nearly 
the same amount of new development would occur if recent trends continued, but the majority of 
this development would be clustered or concentrated near existing cities and town centers to 
minimize forest loss and reduce the impact of growth on water resources and habitat. The report 
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emphasizes how local land-use decisions can greatly influence the ability of the state’s forests to 
offset greenhouse gas emissions and moderate the effects of climate change.1  

 
MassAudubon’s most recent Losing Ground report found that as of 2013, over half of the land in 
the state (53%) remains undeveloped and unprotected. The report calls for an increase in land 
protection along with better land use planning on the local level with a focus on green 
infrastructure, Low Impact Development (LID), and smart growth principles.2 
 
A low impact development (LID) approach to development works with the natural features of a 
site, reduces impervious surfaces like roads and parking lots, and uses smaller, decentralized 
stormwater management techniques, which are often less costly than traditional stormwater 
systems. Keeping stormwater runoff close to where it falls reduces the amount of pollutants it 
can pick up from lawns and roadways. LID also helps maintain rural character in less developed 
areas, and provides more green space in urban and suburban areas. Local bylaws can support, or 
hinder, the use of LID in development and redevelopment projects.  

                                                           
1 Thompson, Jonathon, Kathy Fallon Lambert, David Foster, Meghan Blumstein, 
Eben Broadbent, Angelica Almeyda Zambrano. 2014. Changes to the Land: Four Scenarios for the Future of 
Massachusetts Landscape. Harvard Forest, Petersham, MA. http://harvardforest.fas.harvard.edu/changes-to-the-
land  
2 Lautzenheiser, T.E., J.M. Collins, E.H. Ricci, and J. Clarke. 2014. Losing Ground: Planning for Resilience. 
Massachusetts Audubon Society, Inc. Lincoln, Massachusetts. http://www.massaudubon.org/our-conservation-
work/advocacy/shaping-the-future-sustainable-planning/publications-community-resources/losing-ground-report  

A traditional large-lot subdivision development in a Massachusetts community. Source: MassAudubon 
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Land Use Regulation in the Deerfield River 
Watershed  

Massachusetts is a home rule state, where essentially 
all land use decisions and regulations are handled at 
the town level. In the Deerfield River Watershed 
communities, volunteer Planning Boards, Zoning 
Boards of Appeal, Boards of Health, and 
Conservation Commissions review development 
projects and propose amendments to town bylaws 
and regulations. Few towns within the region have 
full or part time professional staff assisting these 
boards. Greenfield is the main exception. As the 
County’s largest community, Greenfield maintains a 
professional planning staff that assist the Town’s 
volunteer boards with reviewing projects and 
amending regulations. The Franklin Regional Council 
of Governments serves as the Regional Planning 
Agency for the Deerfield River Watershed towns, and 
provides targeted technical assistance to all towns in 
Franklin County for reviewing and drafting 
amendments to land use regulations. FRCOG can 
provide some consistency throughout the region in 
terms of recommending regulations that help protect 
water quality. Ultimately, however, these decisions 
are up to the local towns. 

Land use regulations in one town can positively or 
negatively impact water quality and flooding in 
another town. For example, if development is allowed within the floodplain in one town, 
downstream communities may be impacted from more severe flooding, erosion, and 
sedimentation. On the other hand, if towns within a watershed regulate development within the 
floodplain in a consistent, scientifically-based manner, the benefits can extend well beyond the 
boundaries of each community and the watershed. 
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Table 1: Land Use Regulations within the Watershed and Date of Last Amendment 

Town Zoning Bylaws Subdivision 
Regulations 

Stormwater 
Bylaw / Policy 

Local Wetlands 
Bylaw 

Ashfield 9/29/2011 4/2007     
Bernardston 4/27/2016 6/28/1988     
Buckland 9/25/2014 5/26/1988     
Charlemont 12/17/2014 3/15/1979     
Colrain 5/6/2014 5/22/2003     
Conway 5/9/2016       
Deerfield 9/1/2015 9/15/2005 4/4/2011   
Greenfield 8/17/2016 5/29/1984 5/16/2012 5/21/2014 
Hawley 4/9/2012 10/7/1987     
Heath 5/11/2013     7/23/1992 
Leyden 5/17/2014 8/14/2014     
Monroe 7/2/1990 7/24/1974     
Rowe 11/2/2011 1979     
Shelburne 5/3/2016 3/16/2016     

 

ZONING SUMMARY 

Zoning determines the uses, dimensions and sometimes design within different areas (districts) 
of a town. The purpose of zoning includes but is not limited to:  

 To facilitate the adequate provision of transportation, water, water supply, drainage, 
sewerage, schools, parks, open space and other public requirements; 

 To conserve the value of land and buildings, including the conservation of natural 
resources and the prevention of blight and pollution of the environment; 

 To encourage the most appropriate use of land throughout the city or town, including 
consideration of the recommendations of the master plan. 
 

Amendments to a zoning bylaw or ordinance require a two-thirds vote of Town Meeting or 
Town Council. Most towns within the watershed have amended something within their zoning 
within the last 5-10 years. Towns typically amend zoning piecemeal over time, though sometime 
a town will do a complete overhaul. Zoning applies to new development and redevelopment, 
depending on the nature of the project. Zoning bylaws outline what land uses (such as 
residential, commercial, or industrial) are allowed where, and what the land requirements are for 
building, including minimum lot size, minimum frontage (the portion of a lot that abuts a public 
road), and setbacks from lot lines for structures.  

Land uses can be allowed by-right within a zoning district, which means that as long as 
dimensional requirements and other any other requirements laid out in the zoning (like parking) 
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are met, no review is required by the Planning Board or Zoning Board of Appeals. A building 
permit, and possibly other permits, may still be needed. Uses can also be allowed by Special 
Permit, which is a discretionary permit issued by either the Planning Board or Zoning Board of 
Appeals. Abutters are notified of the proposed development, and a public hearing must be held to 
elicit public input. A project may or may not be issued the permit, or may need to be altered to 
address concerns from the permitting board or the public. Finally, a community may utilize Site 
Plan Review for uses allowed by-right or by Special Permit to more closely review the design 
and layout of a proposed development. The Building Inspector typically enforces the zoning 
bylaw in a community.  

This section outlines the elements of zoning bylaws that may affect the water quality and 
stormwater impacts from development. A review of zoning bylaws/ordinances within the 
Deerfield River Watershed towns was conducted to answer the below questions. A summary of 
the zoning review is illustrated in Figure 1 on the following page. 

 Is development prohibited within the 100-year floodplain? 
 What stormwater runoff / management standards are required? 
 Is erosion and sediment control for construction activities and post construction 

conditions addressed? 
 Is the amount of impervious surface on a lot minimized? 
 Does the community allow, encourage, or mandate Open Space Residential Design 

subdivision that provides for clustered residential development with open space 
protection? 

 Has a water supply protection district been established to protect groundwater resources? 
 Does the community allow parking options that reduce overall impervious surface? Are 

trees and LID stormwater management required for larger parking lots? 
 Are common driveways allowed to reduce overall impervious surface? 
 Does a community have Site Plan Review, and does it address stormwater and encourage 

LID? 
 Does the bylaw encourage or require preservation of existing vegetation and mature trees 

or the planting of new trees in development/ redevelopment activities? 
 Does the community address stormwater impacts and land clearing for large-scale 

ground-mounted solar installations? 
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Figure 1: Summary of Zoning Regulations in Watershed Communities that Address Water Quality Impacts 

 

  Fully Addressed in Regulations   Partially Addressed in Regulations   
Not Addressed / Minimally Addressed in 
Regulations 
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Floodplain Regulations 

The National Flood Insurance Program (NFIP) was created in 1968 to help reduce the costs to 
taxpayers of federal disaster relief for flooding.  In order for residents of a community to be 
eligible to receive flood insurance, the community must agree to abide by the NFIP's minimum 
requirements for floodplain management, including the adoption of a floodplain zoning 
ordinance or bylaw. Floodplain districts regulate land uses within the 100-year floodplain in a 
community, which is considered to be the area that would be flooded during a flood having a one 
percent chance of being equaled or exceeded in any given year (also known as the “one-hundred-
year flood”). Maps of these areas are issued by the Federal Emergency Management Agency 
(FEMA). Communities may establish stricter standards than what is required by the NFIP. 

Twelve of the 14 towns in the watershed have adopted floodplain district regulations. Of the 
twelve towns with floodplain regulations, three towns have either adopted or amended their 
floodplain bylaws within the last five years and meet NFIP standards. The remaining towns have 
older bylaws that likely do not meet all NFIP standards. 

All of the towns allow for some development within the floodplain as long as it does not increase 
the flood levels during a 100-year storm event, to be certified by an engineer. Any building must 
meet State Building Code standards for construction within the floodplain, as well as other 
applicable laws or regulations such as the Wetland Protection Act or Title 5 regulations for septic 
systems. Three towns prohibit some uses within the floodplain that pose risks to public safety 
and/or water quality. Two towns have somewhat stronger regulations in the floodplain. 
Bernardston requires a Special Permit for any residential development in the floodplain, while 
Leyden does not allow a pre-existing non-conforming structure to be rebuilt if damaged beyond 
80% of its assessed value.  

In Franklin County, most floodplain maps are several decades old, and may not represent an 
accurate picture of the floodplain on the ground today. In addition, greater storm intensities as a 
result of climate change means that flooding that was once considered to have a one percent 
chance of occurring in any given year is now occurring on a much more frequent basis. Finally, 
while an individual building within a floodplain may be certified as to not increase flood levels 
overall, the cumulative impact over time of development and impervious surfaces within a 
floodplain will reduce flood storage capacity, exacerbating flooding impacts downstream.  

 

Active River Areas and River Corridor Mapping 

Rivers and streams are dynamic systems in a constant state of change. Fluvial erosion is a natural 
process of wearing away of soil, vegetation, sediment, and rock through the movement of water 
in rivers and streams. While erosion is a natural process, the rate of erosion is affected by human 
alterations of river channels or land. Sometimes buildings and roads are located too close to river 
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banks and areas of active river processes, placing them at risk to erosive forces while at the same 
time increasing the rate of erosion within the river corridor. The most severe fluvial erosion 
events in recent years have resulted from heavy rain, such as Tropical Storm Irene in 2011, 
which washed out roads across the watershed and destroyed several buildings.  

The Nature Conservancy (TNC) developed a conservation framework for protecting rivers and 
streams called the Active River Area (ARA). The active river area is an important tool for 
stakeholders and decision-makers because it presents a river as a dynamic system with a broad 
range of conditions that are typical of natural river systems. The active river area for the 
Deerfield River Watershed is narrow in some areas, and wider in others, and captures the living, 
dynamic process of the river. In many areas the ARA is similar to existing 100-year floodplain 
mapping, but in other areas it diverges from the floodplain (see Appendix A: Baseline Inventory 
of Watershed Conditions for more information about the Active River Area mapping).  

The ARA mapping is most appropriate for regional and watershed scale (HUC-8 and HUC-12) 
conservation planning and analysis. However, at the town level, more detailed mapping and 
assessment of the relevant parts of the active river area are necessary to support land use 
regulation and protection strategies as well as to identify restoration projects. FRCOG was 
recently awarded Mass DEP 319 funding for a project to develop a river corridor mapping 
protocol to be piloted in one of the HUC-12 subwatersheds of the Deerfield River Watershed. 
The corridor maps could be used as the basis for a corridor protection zoning overlay district.  

FRCOG developed a draft model bylaw that could be used in conjunction with river corridor 
mapping in a community. The objective of a River Corridor Protection Overlay zoning bylaw is 
to guide and encourage measures and improvements within the active river area that provide 
increased property and infrastructure protection, while maintaining and restoring the health of 
river systems. The benefits of a healthy river system include: flood mitigation, public water 
supplies, wildlife habitat, and improved conditions for recreation. Communities that have 
completed river corridor maps can assess their risk to fluvial erosion hazards and consider 
adopting a River Corridor Protection Overlay Bylaw using the model as a guide. 

 

Stormwater Management 

Low Impact Development (LID) can be encouraged in new development and redevelopment 
projects through the permitting process. Special Permit and/or Site Plan Review can address 
stormwater runoff from a project and encourage infiltration and treatment at the source using 
LID techniques. In most watershed communities, drainage or stormwater runoff may be 
considered as part of a Special Permit or SPR review process, but bylaws do not specify how 
runoff should be dealt with. Heath requires a stormwater management plan for development 
within the Water Supply Protection District, as well as for projects undergoing Site Plan Review. 
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Deerfield includes a comprehensive review of stormwater under the Town’s separate stormwater 
bylaw and regulations.  

 

Erosion / Sediment Control 

Just over half of watershed towns address erosion and sediment control in some way within their 
zoning. Six towns require a Special Permit for any activities on slopes over a certain grade 
(typically 25%, one town sets 15% as the threshold) with provisions to protect against excessive 
runoff and soil erosion. Several towns have requirements for maintaining vegetation on slopes by 
a certain percent. Only one town requires an erosion and sediment control plan for development 
activities in general (see Large-Scale Ground-Mounted Solar Arrays for more information). 
Under its Performance Standards section, Greenfield requires an erosion and sediment control 
plan for any proposed activity altering the contours of the land, which must include temporary 
and permanent controls in accordance with Natural Resource Conservation Service (NRCS) 
guidelines.  

 

Impervious Cover 

Limiting the amount of impervious cover on a lot, including buildings and pavement for parking, 
driveways, and walkways, can help reduce the impact of development on groundwater recharge 
and runoff. In downtown areas where limiting impervious cover may not be desirable from an 
urban design perspective, communities can require or encourage the use of LID practices to 
manage stormwater on site, including green roofs, rainwater cisterns, pervious pavement, and 
bioretention/infiltration areas within parking lots and along sidewalks and driveways.   

Six watershed communities currently limit impervious cover via maximum lot coverage 
requirements, which range from 25% to 35% in rural zoning districts, to 70% to 80% in village 
center districts. Greenfield allows for 100% impervious cover in the downtown business district, 
which allows for a dense urban environment appropriate for pedestrian-oriented, mixed use 
downtowns. Deerfield encourages the use of pervious pavement by not counting it towards the 
lot coverage percentage.  Some communities also have stricter impervious cover limitations 
within Water Supply Protection Districts, discussed in that section below. 

 

Cluster / Open Space Residential Design / Natural Resource Protection Zoning 

Cluster or open space residential development seeks to balance new residential development with 
the protection of open space in undeveloped areas of a community. Typically these bylaws allow 
for a reduction in minimum lot size and frontage to allow homes to be clustered closer together 
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in a new subdivision, thereby allowing for some portion of the parcel to remain undeveloped. 
Usually this form of development is offered as an alternative to what is considered the 
“conventional” way to subdivide – dividing the entire parcel into individual lots.  

Theoretically, allowing for clustering should be an incentive to developers, because it can save 
money on infrastructure costs associated with roads and utilities. However, communities in 
Massachusetts often place more cumbersome requirements for cluster developments, including 
requiring a Special Permit (where conventional subdivision is allowed by-right), making it a less 
desirable choice for developers. In addition, many cluster bylaws in the past did not effectively 
protect natural resources because too little open space was protected, the review process did not 
adequately identify protection priorities, and/or contiguous open space was not prioritized, 
allowing for fragmentation of the landscape. 

To address these problems, Massachusetts recently developed a new model bylaw for Open 
Space Residential Design (OSRD, also known as Natural Resource Protection Zoning (NRPZ)), 
which is included in the Massachusetts Smart Growth / Smart Energy Toolkit. According to the 
model:  

MassGIS data indicate that about 1.6 million acres of developable farm and forest land 
are zoned for conversion to residential development at lot sizes of one acre or more. 
Conventional development of these acres under current zoning and subdivision 
regulations would be environmentally, fiscally, and in other ways disastrous. Excessive 
habitat consumption, increased greenhouse gas emissions, unnecessary costs to build and 
maintain infrastructure, and diminished water quality and quantity are but a few of the 
negative impacts.3 

The model encourages OSRD to be the as-of-right subdivision method in undeveloped areas of 
communities, essentially making OSRD the “conventional” way to subdivide.4 Communities are 
also encouraged to require at least 65%, but preferably 75%, protected open space, and to utilize 
a conservation analysis process that clearly identifies protection priorities on a site and areas best 
suited for new housing. Finally, the model also encourages much greater flexibility for 
developers in designing the subdivision by removing minimum lot size and frontage 
requirements all together. In most rural areas, the limiting factor on lot size will be septic and 
well requirements, though shared septic systems and allowing for leach fields within a portion of 
the protected open space can be options. 

Ten of the watershed communities have some form of cluster or OSRD zoning. They range 
dramatically in open space requirements and permitting. One community does not require open 
space protection but may offer a density bonus if at least 30% of the parcel is protected. Most 

                                                           
3 Model Open Space Design / Natural Resource Protection Zoning. Page 1. Massachusetts Smart Growth / Smart 
Energy Toolkit. http://www.mass.gov/envir/smart_growth_toolkit/bylaws/model-osd-nrpz-zoning-final.pdf  
4 Legally, communities must provide an “as-of-right” method to subdivide property.  
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communities require between 20% - 40% protected open space. Shelburne requires 50% open 
space, and Leyden requires 80%. Some communities provide for density bonuses if a greater 
percent of open space is protected.  

Two towns require a Special Permit for OSRD; four towns allow it with Site Plan Review; and 
four towns allow it by-right. Leyden is the only community that also restricts “conventional” 
subdivision to a Special Permit process. Leyden’s bylaw was adopted in 2014 and follows many 
of the State’s best practices for OSRD. Shelburne also has a new OSRD bylaw, adopted in 2016, 
that provides for a minimum of 50% protected open space, allows for a variety of housing types 
on flexible lot sizes, encourages LID site planning and stormwater management, and prioritizes 
contiguous open space protection providing habitat and recreation corridors.  

 

Water Supply Protection Overlay Districts 

The purpose of a water supply protection overlay district (WSPD) is to protect the recharge areas 
of aquifers and public drinking water supply wells, ensuring an adequate quality and quantity of 
drinking water for a community now and in the future. WSPDs prohibit or regulate land uses that 
could contaminate groundwater, such as landfills, junkyards, storage of hazardous materials, 
chemicals, and manure, gas stations and underground oil tanks. Bylaws also seek to limit 
impervious surfaces, minimum lot sizes are generally larger than in other districts if not served 

OSRD concept, adapted from the MA Smart Growth/ Smart Energy Toolkit: 
http://www.mass.gov/envir/smart_growth_toolkit/pages/SG-slides-osrd.html  
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by public water and sewer, and performance standards are established for land uses, such as use 
of fertilizers and road salt. Recharge of stormwater runoff is also required to the extent feasible. 

Four watershed towns have adopted water supply protection districts. Bernardston’s bylaw 
includes performance measures and encourages the use of LID. Greenfield limits impervious 
area to 15%, while Deerfield requires treated infiltration of runoff when a site is rendered 
impervious by over 15%. Heath requires septic leach fields to be 50% larger than what is 
required under Title V within any primary and secondary recharge areas of aquifers that could 
provide public water. All four bylaws encourage or require infiltration of stormwater runoff on 
site. Leyden does not have a specific district, but generally prohibits many uses within Town that 
could contaminate groundwater.  

 

Parking  

Parking contributes a large amount of impervious surface in the built environment. Minimum 
parking requirements in a community’s zoning can sometimes result in much larger lots than are 
necessary to meet the typical demand for a 
use. Amending parking requirements to 
allow for shared parking among multiple 
uses that vary in the time when parking is 
needed, such as residential and office 
space, and allowing for a reduction in off-
street parking requirements when sufficient 
on-street or public parking lots are 
available nearby, can help reduce the space 
needed for parking. Communities can also 
establish parking maximums that cap the 
amount of off-street parking created with a 
development.  

Increased stormwater runoff and urban heat 
island effect from larger parking areas can 
be mitigated through landscaping and 
shade trees. Communities can establish a 
minimum of at least 1 shade tree per 10 or 
fewer spaces, and require lots over a 
certain number of spaces be broken up with 
internal landscaped islands with shade 
trees. Requiring shade trees along the 
perimeter of a parking lot at least every 30 Internal landscaping within a municipal parking lot 

in Greenfield that includes stormwater infiltration. 
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feet will provide shade and a buffer between other uses. 

Parking lots are good candidates for the use of bioretention, porous asphalt, and structural soils 
to help manage stormwater runoff. Islands and perimeter areas can be designed to collect and 
treat stormwater. Porous asphalt can be used for parking stalls and overflow parking areas. 
Structural soils are effective surrounding landscaped islands to provide shade trees with adequate 
root space while supporting parked cars above, and works well with porous asphalt to encourage 
infiltration of water to tree roots.  

Three watershed communities specifically allow for shared parking among different uses. Three 
towns also allow for a reduction in parking requirements via a Special Permit or waiver process. 
No towns currently have maximum parking limits. Greenfield, however, does not require off-
street parking in downtown. Four communities have landscaping requirements that include 
planting shade trees, and two towns have internal landscaping requirements for larger lots that 
include shade trees. For example, Buckland’s parking regulations require one tree per every 5 
spaces in lots over 10 spaces. For lots greater than 20 spaces, Buckland requires internal 
landscaping that includes landscaped islands and at least 1 tree per every 10 spaces. Buckland 
also requires the use of swales and 
retention areas to manage runoff 
from parking lots. 

 

Common Driveways 

Driveways that serve more than 
one residential lot can help reduce 
impervious surfaces and the 
number of curb cuts onto public 
roads. Common driveways can be 
used for ANR lots or for lots being 
created within subdivisions.  
Seven watershed towns allow for 
common driveways, and typically 
set a limit to the number of lots 
that can be served by the 
driveway. Conway has specific 
requirements for common 
driveways to address drainage and 
runoff, including designing 

An example of ANR development with individual driveways 
that could have less impervious surface with the use of a 
common driveway.  
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drainage to accommodate a 25 year storm event.5  

 

Site Plan Review 

Site plan review (SPR) establishes criteria for the layout, scale, appearance, safety, and 
environmental impacts of development in an attempt to "fit" projects into a community. SPR 
usually focuses on parking, traffic, drainage, roadway construction, signage, utilities, screening, 
lighting, and other aspects of a proposal to arrive at the best possible design for the site. 
Communities determine which uses SPR will apply to, and establish the criteria that will guide 
project review. SPR can be done in conjunction with a Special Permit review, or it can be 
applied to by-right uses that a community feels may need additional review before receiving a 
building permit. SPR differs from a Special Permit in that it is not a discretionary review; it can 
only be used to shape a project, not to deny a project, except in rare circumstances.6 

SPR can be used to address stormwater management and erosion within a project, and can 
encourage the use of LID site planning and stormwater techniques. Ten watershed communities 
have adopted a SPR procedure in their zoning. SPR criteria within all of these communities seek 
to prevent an increase in stormwater runoff off-site, with several towns completely restricting an 
increase in off-site runoff. Many towns also seek to limit the amount of cut and fill, removal of 
trees and mature vegetation, and erosion that will result from a proposal. Charlemont and 
Greenfield specifically address groundwater recharge and a preference for stormwater 
infiltration.  

 

Vegetation / Trees 

Most of the watershed towns require that development minimize the removal of mature 
vegetation and trees, typically through the Special Permit or Site Plan Review criteria, which 
would not cover all development activity. In most cases, the size of trees to be preserved is also 
not specified. Deerfield includes a separate landscaping section that applies to all non-residential 
projects, and outlines requirements for screening and tree planting along property boundaries and 
the street, including a requirement to replace dead plantings at any time in the future.  

Nine watershed towns also have earth removal bylaws for development proposing to remove 
soil, rocks, or minerals from a site that is not part of an approved building permit or farming 
activity. Four towns specifically require site restoration for any earth removal activity. Leyden 

                                                           
5 Conway has not adopted the Subdivision Control Law and does not have separate Subdivision Regulations to guide 
the creation of new roads in town. The common driveway provision therefore includes more specific standards for 
construction and runoff than otherwise might be included. 
6 Partially excerpted from the Citizen Planner Training Collaborative’s (CPTC) Site Plan Review workbook.  
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prohibits the removal of topsoil from any site, and does not allow earth removal to occur within 
10 feet of the maximum groundwater table.  

 

Large-Scale Ground-Mounted Solar 

Nine watershed communities have adopted bylaws to regulate the siting, construction, 
maintenance, and decommissioning of large-scale ground-mounted solar installations. These 
bylaws seek to minimize potential negative impacts of large installations while also encouraging 
renewable energy by identifying areas in town where these systems would be most appropriate. 
Bylaws typically limit installations on slopes over 10% or 15%, and require erosion control and 
stormwater management plans. In most towns herbicides are prohibited for vegetation control, 
and stormwater management must be included as part of the ongoing operation and maintenance 
plan. Decommissioning requires re-vegetation of a site. Land clearing must be limited to what is 
necessary for the construction and maintenance of the system.  

Shelburne and Heath specify land that should not be used for solar systems, such as prime 
farmland, permanently protected or Chapter 61 land, and NHESP priority habitat and BioMap 2 
Core Habitat areas. Four towns limit the size of any single installation, ranging from 5 to 10 
acres. To further reduce the impact of large-scale ground-mounted solar systems that result in 
clear-cutting of forests, towns could require a percentage of forest on the site be placed under 
temporary protection from development during the life of the installation. The Town of 
Shutesbury in eastern Franklin County recently adopted a solar bylaw with the following 
requirement: 

B. Mitigation for Loss of Carbon Sequestration and Forest Habitat 

If forestland is proposed to be converted to a Ground-Mounted Solar Installation the 
plans shall designate thereon an area of unprotected (meaning not subject to c. 184, § 
31-33 at time of application) land on the same lot and of a size equal to four times (4X) 
the total area of such installation.  Such designated land shall remain in substantially its 
natural condition without alteration, including unauthorized (by SPGA) forestry/tree 
cutting, until such time as the installation is decommissioned.  The special permit may be 
conditioned to effectuate and make enforceable this requirement.7 

 

 

  

                                                           
7 Shutesbury Zoning Bylaw, Section 8.9-3 B. 
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SUBDIVISION REGULATION SUMMARY 

Subdivision regulations address road design, utilities, stormwater drainage, and other features of 
a new development when land is being divided into two or more parcels. The Subdivision 
Control Law (M.G.L. Ch. 41, Section 81K – 81GG) gives authority to a town’s Planning Board 
to adopt and amend subdivision regulations after holding a public hearing. Despite the relative 
(compared to zoning) ease of amending subdivision regulations, most communities in the 
Deerfield River Watershed have not made changes to their regulations in many years (see Table 
1). This is partly due to the lack of subdivision activity within much of the region. When new 
homes are built, it is usually along existing roads via the Approval Not Required process.  

Unfortunately, once a development is proposed, it is too late to go back and amend the 
regulations. That is why it is useful for towns to review what is on the books, and start by 
making some changes to elements that might be outdated or that never fit the character of the 
town to begin with. Are road widths excessively wide? Do regulations address stormwater runoff 
and erosion for the whole development, or just for the road? Are large pipes and detention ponds 
required, or are natural drainage and Low Impact Development (LID) encouraged? Is clearing of 
vegetation minimized, and the protection of natural features clearly identified? Are street trees 
required? Prohibited? A review of subdivision regulations in the watershed towns sought to 
answer these questions. Figure 2 provides a summary illustrating to what degree towns address 
these elements in their regulations. 
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Subdivision regulations (along with 
Zoning) impact the character of new 
development in a community. The 
examples to the left illustrate 
different residential subdivisions in 
New England. The top photo depicts 
the use of LID principles. Road design 
standards are flexible to allow the 
roadway to follow the contours of the 
land. The paved width of the road is 
narrow, and stormwater flows to 
roadside bio-retention areas. Natural 
vegetation has been maintained, and 
new trees were planted. 

The middle photo illustrates a large-
lot rural housing development. The 
site has been cleared of vegetation, 
resulting in large lawns and few 
mature trees. Drainage is “open” but 
is not connected to designed 
infiltration areas. Erosion appears 
evident along the roadside edge. 

The bottom photo shows a 
subdivision in a village setting. 
Stormwater is handled via curbs and 
catch basins, which either connect to 
a public storm sewer system, or lead 
to a detention basin on the site. A 
wide tree belt with street trees 
buffers the sidewalk from the street. 
As the trees grow, they will intercept 
rain on their leaves and branches, 
reducing the amount of stormwater 
entering the storm drain. 

Above photo: A subdivision that 
employs LID techniques, including: a 
roadway design that allows the road 
to follow the contours of the land; a 
narrow paved width; drainage that 
flows into roadside bio-retention 
areas; retention of mature 
vegetation; and tree planting. 

Below photo: A rural subdivision with 
a wide roadway and cleared 
vegetation. 
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Figure 2: Summary of Subdivision Regulations in Watershed Communities that Address Water Quality Impacts 

 

  Fully Addressed in Regulations   Partially Addressed in Regulations   
Not Addressed / Minimally Addressed in 
Regulations 
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Stormwater Management and Drainage Design 

Subdivision regulations outline the plan submittal requirements and design standards for 
drainage on a site, and the construction specifications for different types of stormwater 
management features, such as catch basins, detention basins, swales, and piping. A town’s 
regulations can encourage the use of LID techniques instead of traditional “pipe and pond” grey 
infrastructure.  

Addressing stormwater within a proposed subdivision requires an analysis of a site’s pre-
development hydrology and how the development will alter stormwater flows and groundwater 
recharge for different storm intensities. This analysis should include impacts within the 
development parcel and on adjacent and downstream areas. Regulations should specify that 
storm event calculations be based on the most updated data on storm intensities from the 
Northeast Regional Climate Center at Cornell University.8  

The Massachusetts Department of Environmental Protection (DEP) Stormwater Management 
Standards provide a good foundation for addressing stormwater in new developments, and 
include the following: 

 No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater 
directly to or cause erosion in wetlands or waters of the Commonwealth.   

 Stormwater management systems shall be designed so that post-development peak 
discharge rates do not exceed pre-development peak discharge rates from the 2-year and 
the 10-year 24-hour storms. 

 Loss of annual recharge to groundwater shall be eliminated or minimized through the use 
of infiltration measures including environmentally sensitive site design, low impact 
development techniques, stormwater best management practices, and good operation and 
maintenance.  

 Stormwater management systems shall be designed to remove 80% of the average annual 
post-construction load of Total Suspended Solids (TSS).  

 Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a 
public water supply, and stormwater discharges near or to any other critical area, require 
the use of the specific source control and pollution prevention measures and the specific 
structural stormwater best management practices, as provided in the Massachusetts 
Stormwater Handbook.  

 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. 

                                                           
8 http://www.nrcc.cornell.edu/  
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 A long-term operation and maintenance plan shall be developed and implemented to 
ensure that stormwater management systems function as designed. 

Three towns in the watershed have outdated regulations concerning stormwater, and only address 
construction standards for roadway drainage. These regulations do not address stormwater 
impacts from the other development activities on the site. Many of the towns in the watershed do 
address stormwater for the entire development site, and require that there be no increase in peak 
flows at the boundaries of the site for a 25 year storm event, unless approved by the 
Conservation Commission. Several towns also require an analysis of stormwater runoff, but only 
for developments over 10 lots/units.  

The use of grey infrastructure and large detention ponds are the standard for addressing 
stormwater management in most watershed towns, though several towns do allow for “open” 
drainage systems where runoff is conveyed via roadside swales. Most towns also require 
infiltration of stormwater in aquifer recharge areas. Shelburne’s regulations specifically 
encourage LID and compliance with the Mass DEP Stormwater Standards. Deerfield, through its 
separate Stormwater Regulations, also encourages LID, compliance with the Stormwater 
Standards, and requires a stormwater management plan and operation and maintenance (O&M) 
plan for stormwater features on the site. Greenfield’s regulations require a management plan and 
O&M plan, as well as an estimate of phosphate and nitrate loading ground and surface water 
from septic systems, lawn fertilizers, and other activities for developments over 10 units. 

 

Erosion and Sediment Control 

As noted in the Mass DEP Stormwater Standards above, controlling impacts to water quality 
during the construction of a subdivision is critical. In addition, subdivision regulations can 
require that development be designed to minimize grading and cut and fill activities in the first 
place that can result in erosion and sedimentation, and to establish post construction controls 
such as re-vegetation to ensure soils remain stable over time. 

Three watershed towns require an erosion and sedimentation control plan for any subdivision, 
while two towns require a plan or analysis for developments over a certain number of lots. 
Several towns specify that erosion should be minimized, and require planting and mulching on 
cut and fill areas.  

 

Vegetation / Natural Features  

Retaining existing natural vegetation on a site is the most cost-effective way to prevent impacts 
to water quality from development activities. Natural vegetation reduces the amount of pipe and 
pond infrastructure needed as well as irrigation. Other benefits to retaining mature trees and 
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avoiding disturbance to soils and ground cover include cleaner air, preserved wildlife habitat, 
more shade (and less expense to homeowners to cool their homes in the summer), scenic value, 
and higher property values.  

Subdivision regulations often have general language about preserving natural features on a site to 
the extent feasible, but do not include guidelines for developers or Planning Boards to determine 
if a proposal meets that goal. Seven watershed towns have general language included in their 
regulations that “due regard” should be paid to protecting natural features. Several towns have 
stronger language stating that natural features “shall” be preserved. Some towns require impact 
statements for developments over a certain size, such as 10 lots or 10 acres. These statements 
must address impacts to existing vegetation. Hawley specifies that trees over 16 inches diameter 
at breast height (dbh) should be preserved. Leyden’s conservation analysis section identifies the 
natural features that should be protected as part of a new development. Leyden’s zoning requires 
80% of a new subdivision to be protected open space.  

 

Street Trees 

Trees in the built landscape offer many environmental and quality of life benefits. Trees intercept 
rain on leaves and branches, delaying and reducing peak runoff flows. They absorb groundwater 
through roots, increasing runoff storage capacity. Trees shade pavement and buildings, reducing 
the urban heat island effect and the costs and energy associated with cooling buildings. Trees 
provide numerous other quality of life benefits, including cleaner air, traffic calming, noise 
reduction, and increased property values. Subdivision regulations can require street trees to be 
planted within the tree belt in the road right-of-way, and can specify planting guidelines 
including approved species and spacing.  

Five watershed towns require trees to be planted within 
the tree belt and in cases where utilities interfere, within 
the front yards of individual lots. Ashfield requires street 
trees every 30 feet, with a minimum of two trees per lot, 
and specifies that no more than 35% of any one species 
can be planted within the development. Ashfield also 
provides a list of trees that qualify for street tree planting. 

Two towns specifically prohibit trees to be placed within 
the road right-of-way, and the remaining towns do not 
have specific requirements for tree planting. Several 
towns also require existing mature trees identified by the 
Tree Warden to remain within the tree belt. These trees 
must be protected during construction with fencing to 
avoid damage to the root zone. Additionally, Buckland 

Neighborhoods with mature street 
trees are attractive places to walk, 
bike, and be outside, improving 
public health and helping to build a 
sense of community. 
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specifies that trees greater than 8 inches in diameter located within 5 feet of the road right-of-
way cannot be removed without gaining permission first.  

 

Road Design 

Roads make up a large percentage of impervious cover within a community. Many subdivision 
regulations adopted in the 1960s and 1970s focused on facilitating easy movement of 
automobiles, often to the detriment of neighborhood livability and the environment. Wide roads 
require more land clearing and are less likely to fit the contours of the existing site, requiring 
more cut and fill. These roads are also more costly to build for developers.  

In 2011, the Massachusetts Chapter of the American Planning Association and the Home 
Builders Association of Massachusetts published the Sustainable Neighborhood Road Design: A 
Guidebook for Massachusetts Cities and Towns. This document addresses many of the issues 
that result from overbuilding neighborhood roads, and includes guidance for amending 
regulations for new roadway design. Recommendations include narrower paved widths of 20 – 
24 feet, right-of-ways from 40-50 feet, and flexibility in road design that allow a road to follow 
the contours of the land more easily, and results in slower automobile speeds. Cul-de-sacs should 
have a maximum outside radius of 60 feet, and include a landscaped island. The guidebook also 
encourages the use of LID to manage stormwater from roads, cul-de-sacs, and sidewalks, via 

A recent subdivision in the watershed with a 30-foot wide paved roadway. 
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swales, rain gardens, and street trees.  

Eight watershed towns allow for subdivision roads of 20 feet or less for smaller developments. 
Two towns allow for paved widths narrower than 20 feet for very small subdivisions. Three 
towns allow for paved widths up to 40 feet, which is excessively wide for any subdivision that 
requires only two travel lanes. Eight towns require very large, paved cul-de-sacs, for dead-end 
streets, while three towns have smaller cul-de-sac dimensions and require a landscaped island in 
the center. Several towns encourage “natural drainage” along the roadside where no curbs are 
required.  

 

LOCAL WETLANDS BYLAWS 

Wetlands help clean drinking water supplies, prevent flooding and storm damage, and support a 
variety of wildlife. Inland wetlands are areas where water is at or just below the surface of the 
ground. Although these wetlands can appear dry during some seasons, they contain enough water 
to support certain plants and soils. Inland wetlands include marshes, wet meadows, bogs, and 
swamps. Since Colonial times, almost one third of Massachusetts' wetlands have been destroyed. 
Concerned about the loss of wetlands, Massachusetts adopted the nation's first wetlands 
protection laws in the early 1960s. Today, wetlands are protected by state and federal laws. 

The Wetlands Protection Act (Massachusetts General Laws (MGL) Chapter 131, Section 40) 
protects wetlands and the public interests they serve by requiring a careful review of proposed 
work that may alter wetlands. The law protects not only wetlands, but other resource areas, such 
as land subject to flooding (100-year floodplains), the riverfront area (added by the Rivers 
Protection Act), and land under water bodies, waterways, salt ponds, fish runs, and the ocean. 
The law regulates many types of work in resource areas and buffer areas within 100 feet of a 
resource, including vegetation removal, regrading, and construction of houses, additions, decks, 
driveways, and commercial or industrial buildings.9  

A community's Conservation Commission administers the Wetlands Protection Act. 
Communities can adopt a local wetlands bylaw or ordinance in addition to the State law. These 
bylaws may expand upon the resource areas protected under State law, and may impose stricter 
standards for activities within resource areas. Two communities within the watershed have 
adopted local wetlands regulations. Greenfield’s ordinance includes expanded jurisdiction 
beyond the WPA. Heath’s local bylaw prohibits buildings or vehicle storage in any area below 
the 10-year flood level and within 50 feet of a resource area. In addition, the Heath Conservation 
Commission may require a restrictive covenant to protect the resource long-term. It also specifies 
no net increase in runoff from a site and includes requirements for forestry activities within 

                                                           
9 Excerpted from the Massachusetts Department of Environmental Protection website: 
http://www.mass.gov/eea/agencies/massdep/water/watersheds/protecting-wetlands-in-massachusetts.html.  
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resource areas. Finally, the bylaw includes language making it clear that the replication of 
wetlands is not considered adequate mitigation for destroying natural wetlands in Heath.  

 

STORMWATER BYLAWS / REGULATIONS 

Stormwater management can be addressed in various ways within town regulations, as 
demonstrated by the previous review of zoning, subdivision, and wetland regulations in the 
Deerfield River Watershed communities. A more comprehensive way to address stormwater 
impacts from development activities is for a community to adopt a stand-alone stormwater bylaw 
and regulations. A stormwater bylaw establishes stormwater standards for new development and 
redevelopment, identifies the thresholds and types of activities needing a stormwater permit, and 
outlines the application process for obtaining a permit. Stormwater standards are based upon the 
Mass DEP standards (discussed previously), but may differ depending on the particular concerns 
of a community.  

Activities such as farming, landscaping, construction of residential accessory uses (decks, sheds, 
fences, etc.), installation of septic systems, and construction of a single family home that does 
not disturb more than one acre (or other threshold determined by the town) of land, are usually 
exempt from stormwater bylaws. Construction or redevelopment activities that will disturb 

greater than one acre or a certain amount of square 
footage, must apply for a permit. Permits require the 
submission of a stormwater management plan that 
includes calculations of runoff from the site pre- and 
post- development, and the proposed techniques to 
manage stormwater on site. Erosion control and 
operation and maintenance plans are also required. The 
permitting authority can usually waive certain 
submission requirements depending on the complexity 
of a project. 

It is important for a community to review, and if needed, 
amend existing bylaws and regulations that may conflict 
with a separate stormwater bylaw. Referencing the 
stormwater bylaw within appropriate sections of zoning 
and subdivision regulations will help reduce conflicts 
and make it easier to revise standards and specifications 
in the future. 

Greenfield and Deerfield have adopted separate 
stormwater bylaws and ordinances. In Greenfield, the 
permit is issued by the Department of Public Works. The 

A LID design manual can help 
illustrate the stormwater 
management techniques desired 
by a community as opposed to 
traditional drainage techniques. 
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ordinance includes standards that are aligned with the DEP standards, and encourages the use of 
infiltration and the natural topography and hydrology on a site to manage stormwater. The 
ordinance applies to new subdivisions and any connections to the Town stormwater system, 
though it is unclear if it applies to any other types of development activities. 

Deerfield has a Stormwater Bylaw with accompanying regulations, as well as a best practices 
handbook. The regulations apply to all development or redevelopment activities that disturb over 
an acre of land or are over 12,500 square feet in size. The Planning Board is the permitting 
authority in Deerfield. Projects must meet the DEP standards. The best practices manual 
provides guidance to developers for designing different types of stormwater Best Management 
Practices (BMPs), with an emphasis on LID techniques. This type of guidebook helps illustrate 
to developers what the community wants to see in terms of stormwater management, and can 
provide links to additional resources for design, construction, and maintenance.  

 

RECOMMENDATIONS 

 
1. Assist towns with amending floodplain regulations and/or adopting a River Corridor 

Protection Overlay District bylaw. 
 

2. Assist towns with amending or adopting an Open Space Residential Development / 
Natural Resource Protection Zoning bylaw. 
 

3. Create a regulatory review checklist tailored to Deerfield River Watershed communities 
to aid in amending zoning and subdivision regulations. 
 

4. Create a guide to assist towns specifically with updating subdivision regulations, 
including model language and road design options. 
 

5. Create a LID/GI manual for use by developers and watershed communities. 
 

6. Create a model Stormwater Bylaw for watershed communities. 
 

7. Assist watershed communities with integrating LID/GI into Town road, park, and 
facilities projects. 
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ZONING Ashfield Bernardston Buckland Charlemont Colrain Conway Deerfield Greenfield Hawley Heath Leyden Monroe Rowe Shelburne 
Floodplain 
District 

Outdated Allows res dev 
via SP. Stronger 
lang. than most 

towns 

Outdated Outdated Outdated Outdated Outdated Prohibits 
certain uses, 

otherwise 
allows 

encroachments 
certified by 
engineer, 

hydrologist, or 
other 

competent 
professional 

Outdated For 
watercourses 

with no 
designated 
regulatory 
floodway, 
considers 

cumulative 
effect of any 

proposed dev. 

Prohibits indust. 
& comm. Uses; 

prohibits storage 
of vehicles/ 

equipment in 
floodway other 
than for normal 
res. Use; non-

conf. structures 
damaged >80% 

of assessed 
value can’t be 

rebuilt 

N N Does not 
prohibit specific 

uses; health 
regulations 

seek to min./ 
eliminate 

infiltration into 
/out of water 
and sanitary 

systems in the 
floodplain 

Storm-
water 
Manage-
ment 

N N SP requires dev 
min. increased 

stormwater 
runoff 

Included as part 
of SP or SPR 

review 

N Included as part 
of SP and SPR 

review 

Yes, under 
separate 

Stormwater 
Bylaw/Regs 

N N WSPD requires a 
storm drainage 

plan; SPR 
requires 

stormwater 
plan; Part of SP 

review; drainage 
reqs for 

driveways 

N N N Special Permit 
criteria 

considers 
runoff 

Erosion / 
sediment 
control 

N For slopes over 
25% or clearing 
>2 acres. Also 
floodplain and 

solar 

SP requires land 
erosion / loss of 

ground cover 
be avoided/ 
minimized 

For slopes over 
25%, req. SP & 
provisions to 

protect against 
erosion/ runoff 

N N For slopes over 
15% or clearing 

>2 acres; 
requires hillsides 

to maintain % 
vegetation 

Under 
Performance 

Standards; plan 
required for 
any activity 

altering 
contours of 

land; requires 
temporary and 

permanent 
controls in 
accordance 
with NRCS 
guidelines 

SP required for 
grading or 

construction on 
slopes >25%; 
must protect 

against erosion, 
soil instability, 
uncontrolled 
surface water 

runoff, or other 
environmental 

degradation 

Plan required for 
WSPD; SP for 

creating slopes 
over 25% on 
more than ½ 

parcel or 32,000 
sq. ft.; slopes > 
15% must be 

planted; Need SP 
to clear more 
than 2 acres, 
must control 

erosion/ runoff 

N SP required for 
slopes over 25%; 
Select Board or 

Building 
Inspector may 

require 
modifications to 

protect from 
erosion or 
excessive/ 

uncontrolled 
runoff 

N N 

Impervious 
Cover 

N In WSPD, SP for 
rendering >15% 

of any lot 
impervious, or 
for retaining 

<50% in natural 
state 

N Max lot 
coverage in VC 
= 80%; in RR = 
35%. Setbacks 

cannot be 
rendered 

impervious 

Max lot coverage 
in Village 

Districts = 70%; 
in Rural Districts 

= 25%; in 
Comm/Ind. = 

50% 

N Max lot coverage 
ranges from 30% 

in rural district 
to 80% in EPD; 

pervious/ porous 
pavement does 

not count 
towards lot 

cover 

Min. 
landscaped 

open space not 
including 

wetlands and 
slopes over 15% 
ranges from 0% 
in CBD to 80% 
in WSPD. Most 

res. Districts 
40% 

N In WSPD, can’t 
render > 5,000 

sq. ft. 
impervious 

except by SP 

SP required to 
render any lot 
impervious by 

>25% or 11,000 
sq. ft.; must 
contain and 

manage runoff & 
erosion on site  

N N N 

OSRD / 
NRPZ 

N N By SPR, 40% 
open space, 

avoid impacts 
to ag/forest 

No open space 
protection 

required; may 
receive density 

bonus for 
protecting 30% 

of parcel 

By SPR, SF only, 
min. 10 acre 

parcel, 35% open 
space not 
including 
existing 

undevelopable 
acreage, density 

bonus for 

N By SP; requires 
only 20% 

protected open 
space, no bonus 

incentives for 
protecting more 

SPR, more 
onerous 

application 
requirements 

than 
conventional 

dev; 25% open 
space required; 
not allowed in 

By SP, 10 acre 
minimum, 40% 

open space 
required 

By SPR, allowed 
for ANR & 

subdiv. Min. 10 
acres for sub., 6 
acres for ANR; 

35% open space, 
not including 
env. Sensitive 

lands 

Mandatory NRPZ 
except w/in ¼ 
mile of Town 

Hall; deviations 
only by SP; 80% 

open space; 
conservation 

analysis; TDR via 
SP; no min. lot 

35% open space, 
not including 
constrained 
lands; must 

show 
groundwater 
pollution no 

greater than a 
conv. subdivision 

N By-right; 
conventional 
also allowed; 

min. parcel size 
of 6 acres; 50% 

open space; 
density bonus 
for increasing 

up to/over 

Table xx: Deerfield River Watershed Summary Regulatory Review Matrix
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ZONING Ashfield Bernardston Buckland Charlemont Colrain Conway Deerfield Greenfield Hawley Heath Leyden Monroe Rowe Shelburne 
greater % 
protected  

WSPD size/frontage; 
retain/reuse 

existing 
farm/wood 
roads rather 

than construct 
new; min. 

clearing, steep 
slopes etc. 

65%; allows sf, 
2f, multi-f, & 
congregate 

elderly housing; 
includes LID; 
conservation 
analysis, good 

lang. re: 
contiguous 
protection/ 

linkages 
Ground 
water 
Protection 
Overlay 

N Includes 
performance 

measures, use 
of LID 

N N N N Prohibits or 
requires SP for 
uses that may 

impair 
groundwater; 

requires treated 
infiltration when 

>15% or 2,500 
sq. ft. is 

rendered 
impervious 

Limits 
impervious area 

to 15%; 
prohibits uses 
that may be 
harmful to 

groundwater; 
all runoff must 
be recharged 
onsite using 
infiltration 

where feasible 

N All land within 
primary & 
secondary 

recharge areas 
of aquifers which 

could provide 
public water; 

leach fields must 
be 50% larger 
than Title V; 

prohibits uses 
that could impair 

groundwater; 
runoff must be 

recharged onsite 
using infiltration 
basins designed 
for 100 yr. storm 

Prohibits many 
uses that could 

impair 
groundwater 

throughout town 
– no separate 

overlay 

N N N 

Parking / 
driveways 

Common 
driveways 
allowed. 

Shared parking 
allowed w/in 
300 ft. Tree 
required for 

every 10 spaces 
in lots >8 

spaces 

P-lots must 
contain 

drainage using 
swales/ 

retention areas. 
Lots > 10 

spaces req. 1 
tree per 5 

spaces; lots > 
20 spaces must 

have interior 
landscaped 

island w 1 tree 
per 10 spaces 

No provisions 
for shared / 

reduced 
parking; no 

landscaping or 
stormwater 

requirements 

N No provisions for 
shared / reduced 

parking; no 
landscaping 

required other 
than screening; 
driveways must 

direct runoff 
away from public 

road; common 
driveways see 

“other” 

Allows for 
shared parking 

w/in 200 ft.; can 
reduce parking 
reqs via SP; PB 
will consider 
available on-

street parking; 
no tree planting 

or internal 
landscaping 
required for 

large lots 

Central Comm. 
District exempt 
from off-street 
parking reqs.; 

reduced 
parking via SP; 

Perimeter 
landscaped 

buffer required 
with shade 

trees; internal 
landscaping 
req. for lots 

over 7 spaces; 1 
tree per 10 

parking spaces; 
should 

distribute 
throughout lot 

for max shading 

Screening 
required. Lots 
over 10 spaces 

require SP, 
includes review 

of surface/ 
groundwater 

impacts & 
erosion control; 

common 
driveways via 
SP for up to 4 

lots 

Allows for 
shared parking; 
lots > 10 spaces 

may need 
screening / trees 

from adjacent 
res. Uses; allows 

common 
driveways for up 

to 3 lots 

No parking regs; 
common 

driveways 
allowed up to 4 

lots 

N N Waiver allowed 
for parking 

reqs; screening 
required for 
lots over 6 

spaces, no tree 
planting 

requirements 

Site Plan 
Review 

N Min. cut & fill, 
removal of 
trees >6” 

caliper, wetland 
displacemtn, 
stormwater, 

erosion 

Cannot increase 
off-site runoff; 

considers 
protection of 

existing 
vegetation, ag 

& forest 

Requires 
Surface 

drainage 
strategy that 

prevents 
increased 

drainage off-

Requires Surface 
drainage 

strategy that 
prevents 
increased 

drainage off-site 

Requires Surface 
drainage 

strategy that 
prevents 
increased 

drainage off-site 

Min. cut and fill, 
# removed trees 
>6” caliper, area 

of wetland 
vegetation 

displaced, extent 
of stormwater 

Min. use of 
wetlands, steep 
slopes, hilltops, 
tree/ veg/ soil 
removal, grade 

changes; 
drainage that 

N Requires 
drainage 

strategy to 
prevent 

pollution and 
increased runoff 
from site; min. 

Preserve 
landscape in 
natural state, 

min. tree 
removal, grade 
changes; avoid 
farmland, steep 

N Applies only to 
ground-

mounted solar 
installations 
>10 kw or 1 
acre; Reqs 

stormwater 

N 
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site; preference 
for infiltration 

flow increase 
from site, soil 

erosion, threat 
of air/ water 

pollution 

min. erosion  
and max. 

groundwater 
recharge; 
prevent 
surface/ 

groundwater 
pollution 

erosion, 
flooding, 

sedimentation; 
min. removal of 

trees, 
vegetation, and 

soil/ grade 
changes 

slopes, hilltops; 
strong language 
re: surface and 
groundwater 

quality 

management to 
prevent 

flooding protect 
surface and 

ground water 
from 

pollutants; min. 
vegetation 
removal; 
requires 
planting 

replacement 
trees when tree 

removal is 
necessary 

Vegetation 
/ Trees 

SP criteria to 
min. impacts 

to existing veg 

N  SPR criteria 
min. removal of 

trees, 
vegetation, & 

soil/ grade 
changes 

SPR requires id 
of vegetation 

that will be left 
undisturbed 

SPR requires id 
of vegetation 

that will be left 
undisturbed; 

review considers 
protection of 
farm / forest 

Non-res uses 
must plant 

buffer btw. Res 
areas, incl. trees; 

Shade trees 
should be 

planted every 35 
ft. btw. Sidewalk 

and street at 
least 2” dbh and 

expected to 
reach 20 ft. in 10 

years; must 
replace dead 

plantings at any 
time in future 

See SPR; also 
Special Permit 

requires 
minimizing 

earth removal, 
cut / fill, grade 
changes, and 

removal of 
existing trees 

and vegetation  

N See SPR, also SP 
requires min. 

removal of 
vegetation 

See SPR, NRPZ SP required for 
harvesting 

>25,000 bd ft. or 
50 cords of 

wood in one 
year. Must meet 

practices to 
prevent erosion/ 

impacts to 
waterbodies 

N N 

Earth 
Removal 

N SP for removal 
>50 cu. yards, 
requires site 
restoration 

Covered under 
SP criteria, or 
requires a SP 

from ZBA 

N Requires SP from 
ZBA 

Requires SP 
unless part of 

building 
construction or 
septic system, 
provided no 

change >6 ft and 
no change to 

natural flow of 
stormwater 

SP for removal of 
>50 cu. yards; 
requires site 
restoration 

N N SP required Requires SP, 
cannot extend 

closer than 10 ft. 
above max 

groundwater 
table; prohibits 

removal of 
topsoil; requires 

extensive 
revegetation 

N SP required SP for removal 
of >50 cu. 

yards; 
restoration 

required 
including 

replacement of 
topsoil and 

planting 

Other: 
Back lots 
w/ open 
space 

Up to 4 BL 
allowed w/ 

preserved ANR 
lots 

N Up to 4 BL 
allowed w/ 
preserved 

farmland ANR 
lots 

Flag lot bylaw, 
no open space 

required 

Up to 4 BL 
allowed w/ 

preserved ANR 
lots. Focus on ag 

land 

     Up to 4 lots on 
common 

driveway in 
exchange for 

equal # ANR lots; 
via SP; can apply 

to non-
contiguous 
parcels for 
ag/prime 
farmland 

   

Other: 
Large-Scale 
Ground-
mounted 

Can’t be sited 
on >15% 
slope. No 
herbicides 

SP for >5 acres. 
Min. land 
clearing, Install 
on water 

Max 5 acres. No 
herbicides. 

Limit clearing, 
cannot clear cut 

N Requires 
stormwater and 

vegetation 
controls as part 

 Requires 
stormwater and 

vegetation 
controls as part 

Requires O&M 
w/ stormwater 
controls; proj. 

area can’t 

 Prohibits 
installations >6 
acres; requires 
O&M plan w/ 

  In addition to 
SPR, O&M plan 
must address 
stormwater & 

Prohibits 
installations 
>10 acres; 

herbicides only 
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Solar permeable 

surfaces. No 
herbicides, 
stormwater 
management 
required 

more than 5 
acres. Design 

should min. use 
of concrete/ 
impervious 
materials. 

Avoid slopes 
>15% 

of O&M plan; 
should minimize 

impact to ag 
lands and 

continued ag 
use; allows 

herbicides by 
licensed 

personnel 

of O&M plan; 
should avoid 
land clearing, 
open space 

fragmentation, 
impacts to 

habitat, use of 
haz mats; Access 

roads should 
min. grading, 

removal of 
street trees 

exceed 10 
acres; no 

herbicides; 
strong language 
re: impacts to 

ag land, 
prohibits 

removal of 
prime farmland 

soils; limit 
clearing to 

what’s 
necessary; 

decomm reqs 
soil de-

compaction for 
ag soils 

stormwater & 
vegetation 

controls; no 
herbicides; min. 

impacts to ag 
land; clearing 

limited to what 
is necessary; 

cannot clear cut 
more than 6 

acres of forest; 
min. use of 
concrete/ 

impervious 
materials; avoid 

slopes >10%; 
shall not be 

located on perm. 
Prot. Land, 

Priority Hab. & 
BioMap 2 Core 

Habitat 

vegetation 
control; no 

herbicides; limit 
clearing of 
vegetation 

allowed for 
invasives, must 
use BMPs; min. 
clearing; avoid 

impacts to 
ag/env. 

Sensitive lands; 
should not 

locate on perm. 
Prot. Land, ch. 

61, priority 
habitat and 

biomap2 core 
habitat; must 
re-vegetate at 
decommission 

Other   Perf. Standards 
for 

manufacturing; 
Cluster for 

commercial 
uses; 

Farm building 
reuse w/ land 

protection 

Timber 
harvesting – 

requires 
removal of 

slash w/in 25 ft. 
of streams 

 Common 
driveways for 

more than 2 lots 
– min. paved 

width of 12 ft., 
max. grade 12%; 

requires 
drainage 

designed for 
25yr storm 

EPD and 
performance 

standards for by-
right manuf. 

requires 
stormwater 

management to 
meet DEP 
standards 

   Review of large 
developments (> 
3 lots or 10,000 
sq. ft.) requires 

impact 
statement 

including use of 
groundwater, 

erosion, loss of 
tree cover 

  Sawmills and 
Logging – 

iterates need to 
comply with 
MGL ch.132 
and follow 
BMPs; any 

harvesting not 
requiring 

cutting plan 
w/in 100 ft. of 

wetland, vernal 
pools, end. 

species habitat 
must get 

approval from 
Con Com. 

 

 

SUB-
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Storm-
water 
Manage-
ment 

Hydrology 
study and 

drainage calcs 
required. 

Design for 10 
yr storm, 100 
yr. storm for 

major bridges 
/ culverts 

“open systems” 
may be 

allowed. No 
increase in peak 

flows for 25yr 
storm unless 

ok’d. Design to 
10yr. storm, 

detention 
basins 25yr 

storm, culvert 

No increase in 
peak flows for 

25yr storm 
unless ok’d. 

Design street 
drainage for 
25yr storm, 
detention 

basins for 50yr, 
watercourse/ 

channels/ 

Very outdated. 
Only address 

roadway 
drainage. Does 

not address 
stormwater 

management 
for whole 

development 

Runoff must be 
dealt with 

onsite. Design 
system for a 25 
yr. storm. Use 

retention basins 
in aquifer 

recharge areas 

 Allows for “open 
system” drainage; 

No increase in 
peak flows for 

25yr storm unless 
ok’d.; Design 

sewers/ swales 
for 10yr. storm, 
det. Basins for 

25yr., and 
culverts/ stream 

Requires 
stormwater 

management plan 
in compliance with 

Stormwater 
Ordinance; Env. 

Impact State 
required for over 

10 units, must 
estimate 

phosphate & 

No increase in 
peak flows for 

25yr storm unless 
ok’d. Design 

street drainage 
for 25yr storm, 

detention basins 
for 50yr, 

watercourse/ 
channels/ streams 

100 yr, culverts 

 Analysis of 
stormwater 

runoff required 
for developments 
over 10 lots or 10 

acres; System 
should be 

designed at a 
minimum for a 25 

yr storm event; 
grey 

Shall be designed 
based on “good 

engineering 
practice” for a 20 

yr. storm for 
sewer, 50 yr. storm 

for culverts 

Only specifies 
drainage for 

roads, must be 
approved 

highway catch 
basins 

Requires 
hydrology study 

and drainage 
calcs; 

encourages LID; 
must meet MA 
DEP standards, 
but conflicts w/ 

lang that 
requires MA DOT 

specs; design 
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50yr storm  streams 100 yr, 
culverts 

/bridges 100 
yr.; use 

retention 
basins in 
aquifer 

recharge areas 

crossing for 50yr. 
storm 

nitrate loading on 
ground / surface 

water from septic, 
lawn fertilizers, 
other activities  

/bridges 100 yr.; 
use retention 

basins in aquifer 
recharge areas 

infrastructure 
required 

system for 25 yr 
storm, 100 yr for 

bridges and 
major culverts; 

recharge 
encourage in 

aquifer recharge 
areas; culverts 

should maximize 
stream 

connectivity 
Erosion / 
sediment 
control 

Plan required, 
no details 
provided 

No plan 
required. 

Methods req. 
for >10 lots. All 

dev. should 
minimize to 
extent poss. 

No plan 
required. Bank 

plantings on cut 
and fill 

required, heavy 
mulching for 

weed /erosion 
control 

N 
Does not 

specify contour 
intervals for 

Def. Plan.  

N  Required for 
developments of 
20 or more lots 

Plan required Must address 
measures to 

prevent; cut / fill 
bankings must be 
planted to avoid 

erosion 

 Analysis of soil 
erosion required 

for over 10 lots or 
10 acres 

N N Plan required 

Vegetation 
/ Trees 

Requires 
street trees 

every 30 feet, 
with a 

minimum of 2 
trees per lot; 

includes list of 
qualified trees 
and specifies 
no more than 

35% of one 
species be 

planted 

Reduce area 
disturbed and # 

mature trees 
removed 

No street tree 
requirement 

Inconsistent 
lang. re: size of 

trees to 
preserve – 12 
or 16 inches. 
Trees >8 in. 
located w/in 

ROW at least 5 
ft. from road 

req. permission 
to remove. 

Must protect 
during 

construction; 
street trees on 

both sides; 
must replace if 

die in 1st yr 

N Tree Warden to 
identify trees to 
remain in tree 
belt, must be 

protected during 
construction. 

Does not specify 
size of trees to 
be preserved. 

Requires street 
trees every 40 
ft., can plant in 

front yards 
where overhead 

wires present 

 Tree planting at 
discretion of 

Board. Does not 
specify spacing or 
number of trees 

per lot. Trees 
must be located 
outside of ROW. 

For over 20 units, 
DIS must describe 

impact on 
vegetation and 
trees over 16” 

DBH 

Prohibits trees 
from tree belt; 

may require up to 
2 trees per lot if 

existing trees 
deemed 

inadequate by PB 

Trees >8” DBH 
within 5 feet from 
edge of pavement 

require 
permission to 

remove; Trees on 
site >12” should 

be preserved; 
includes 

measures to 
protect trees; 

reqs deciduous 
shade trees along 
roads every 20 – 
55 ft. depending 

on size 

 Tree Warden to id 
trees to remain 
prior to clearing 

ROW, must 
protect during 

construction; 10 
ft tree belt 

required on one 
side of street with 
trees spaced min. 

40 ft. Trees on 
opp. Side should 

be planted in 
front yards to 

avoid overhead 
wires 

N N Tree Wardent o 
designate trees 

to remain in 
ROW, must be 

protected during 
construction; 

requires 
landscaping 
plan, but no 

specific street 
tree 

requirements 

Natural 
features 

Due regard N “Shall” be 
preserved, 

provisions can 
be waived.  

Due regard Due regard  Due regard Due regard “Shall be 
preserved” 

including trees 
>16” DBH; Impact 

state. must 
address soils, 
groundwater 
level, aquifer 

recharge, 
wetlands, wildlife, 

etc. 

 Conservation 
analysis requires 
identification of 
natural features 

to determine 
areas for 

protection.  

Due regard N Due regard 

Road and 
sidewalk 
design 

18–24 ft. 
paved width. 
Landscaped 
cul de sac 

island. Natural 
drainage 
where no 
curbing 

20–30 ft. paved 
width. Large cul 

de sac, no 
island. Natural 

drainage 
allowed  

Dead-ends 
generally not 
allowed but 

small cul de sac 
with 

landscaped 
island; 20-40ft. 
paved width, 

Large cul de sac 
dimensions, no 
island required. 
20-24 ft. paved 
width. Curbing 
not generally 

required, 
natural 

Very large cul de 
sacs, no island; 

min. paved 
width 24 ft. for 

all street 
classifications 

 Alt. procedure for 
up to 6 lots for 

common private 
way – 20ft. paved 

width, 26 ft. 
ROW, drainage 
must prevent 

erosion/ 

Paved widths from 
24 – 40 ft. – very 
wide; large cul de 

sac turnaround 

Small cul de sac 
required for dead 
ends with planted 

island; paved 
width ranges 

from 20 – 40 ft. 
Large min. 

centerline radii; 

 Very large cul de 
sac for dead-ends; 

paved widths 
from 20 – 24 ft.; 

large turning radii 

26 ft. paved width; 
large cul de sac 
requirement; 

sidewalks on both 
sides unless 

waived by PB 

All trees/ 
vegetation must 

be removed from 
ROW; 20 ft. paved 

width w/ 5ft. 
hardened 

shoulders on each 
side 

Large cul de sac 
dimensions, 
does allow 

hammerhead; 
paved width 24 
ft. for major and 

secondary sts; 
minor street for 
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determine by 
PB 

drainage 
encouraged 

washouts. 30ft. 
paved width for 

collector, 24ft. for 
minor (20-

50units), 20ft. for 
labe (<20 units); 
large cul de sac 
requirements 

sidewalks on both 
sides of street  

up to 5 lots no 
longer than 750 
ft. can have 30 
ft. ROW and 15 
ft. paved width 

Other    No review of 
plans by Con 

Com 

 Conway 
has not 
adopted 

the 
Subdivisio
n Control 

Law 

  Extensive passive 
solar energy 

section, may be 
useful example 

Requeste
d from 
Town 

   Requires an 
alternative 
assessment 

when an OSD is 
not proposed 

 

 

LOCAL 
WETLANDS  Ashfield Bernardston Buckland Charlemont Colrain Conway Deerfield Greenfield Hawley Heath Leyden Monroe Rowe Shelburne 

 N N N N N N N Yes. Establishes expanded 
jurisdiction beyond WPA.  

N Yes. Generally prohibits buildings or vehicle 
storage in any area below the 10-yr flood 
level and in 50 ft buffer resource areas; in 
sensitive areas, CC may require a covenant 
to protect the resource; no net increase in 
runoff from site; reqs for forestry activities 

within resource areas; strong on not 
altering wetlands 

N N N N 

 

 

STORMWATER 
BYLAW / REGS Ashfield Bernardston Buckland Charlemont Colrain Conway Deerfield Greenfield Hawley Heath Leyden Monroe Rowe Shelburne 

 N N N N N N Applies to all dev or redev except res. 
Under 1 acre, comm/ind under 12,500 

sq. ft., ag/forest uses, maintenance, 
accessory uses; PB is authority; 

Requires stormwater plan, O&M plan, 
inspection and maintenance schedule, 

erosion/ sedimentation plan; Must 
comply with MA DEP standards, 

encourages LID 

Outlines requirements for stormwater 
management plan; Generally follows MA DEP 

Stormwater Standards; Requires BMPs; 
Encourages use of infiltration and natural 

topography and hydrology on site to manage 
stormwater; Permit is issued by the DPW; 
Applies to subdivisions and connections to 

Town stormwater system – unclear if applies 
to other projects 

N N N N N N 
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Deerfield River Watershed: Regulatory Review Checklists by Franklin County Town

REVIEW CHECKLIST     TOWN:_____________Ashfield_____________ 
 
Zoning 
 
Bylaws last updated: September 29, 2011 
 
Bylaw/Element Y/N Notes 
Floodplain District Y Outdated bylaw. Allows development in floodplain so long as 

complies with State Building code.  
Stormwater Management N  
Erosion / sediment control N  
Impervious Cover N  
OSRD / NRPZ N  
Groundwater Protection N  
Parking & Driveways N/Y Allow common driveways for up to 3 lots. No separate parking 

section 
Site Plan Review N  
Vegetation / Trees N  
Other:  Back lots  
(Section IV. E) 

Y Allows up to four backlots w/ min. lot size of 1 acre. For each lot 
created, at least 2 acres of roadside land must be conserved. Back 
lots “shall minimize fragmentation of natural resources, 
including but not limited to, wetlands, wildlife habitat, existing 
farm fields, arable land, and historic sites.” 

Other: Special Permits Y Review criteria includes:  
 the proposal will avoid or minimize topographic change, 

unnecessary removal of mature trees, shrubs, or other 
botanical assets, erosion or siltation, storm water runoff, or 
dis-placement of rare or natural wildlife habitats; 

 the proposal will not cause surface or groundwater pollution, 
surface or subsurface drain-age detrimental to abutting 
properties, or other adverse effects upon the natural 
environment 

Other: Large-Scale Ground 
Mounted PV Facilities 
(Section 11B) 

Y For systems larger than 1.5 acres of land, require Special Permit. 
Cannot be sited on more than 15% grade. Must identify changes 
to landscape, including vegetation clearing and grading; priority 
habitat areas; floodplain areas; and dam inundation areas. 
Prohibits use of herbicides to control vegetation.  
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Subdivision Regulations 
 
Regulations last updated: April 2007___ 
 
Element Y/N Notes 

Stormwater Management 

Y  Requires Hydrology Study and Drainage Calculations including 
the rational method and TR-55 or TR-20 and impact on existing 
drainage systems downstream from proposed point of 
discharge 

 If any storm drainage line or any type of drainage structure 
discharges within 200 feet of a brook, stream, or drainage 
area, a separate plan is required including a profile of the 
brook, stream, or drainage area to determine condition and 
proposed method of stabilization. 

 Requires drainage to be designed for a 10 year design 
frequency storm. A 100-year design frequency storm is 
required for all major bridges and culverts. 

 Does not require stormwater to be managed onsite 

Erosion / sediment control Y Requires plan for erosion and sediment control, but does not 
provide any detail 

Vegetation / Trees Y  Must identify existing wooded areas and large trees. 
 Does not specify a min. size of tree that should be preserved. 
 Requires street trees every 30 feet, with a minimum of 2 trees 

per lot. Good street tree section – includes list of qualified 
trees and specifies no more than 35% of one species be 
planted 

Natural features 

Y  Must identify wetlands, perennial and intermittent streams, 
vernal pools, upland habitat areas, waterways and water 
bodies within and adjacent to proposed subdivision 

 “Due regard” should be given to preservation of natural 
features. 

Road & sidewalk design 

Y  Requires a landscaped island in cul de sacs 
 Narrow paved widths for streets – from 18 – 24 feet depending 

on classification 
 Where curbing is not required, the roadway edge and grass 

strip should be designed to carry surface water run-off 
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REVIEW CHECKLIST     TOWN:_________Bernardston____________ 
 
Zoning 
 
Bylaws last updated: __April 27, 2016__ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Added in 2013 

 Requires base flood elevation data for  developments 
greater than 3 lots or five acres where any portion of the 
development is within a flood hazard area 

 Requires 50 foot buffer strips for forestry and animal 
grazing areas 

 Allows residential development by Special Permit that does 
not result in increased flood levels during 100-year storm 

 Development should be located outside of the Floodplain 
District to the maximum extent feasible 

 Includes Violation procedure and restoration of land 
Stormwater Management   
Erosion / sediment control Y  Controls for slopes over 25% grade; stripping of more than 

2 acres of land; % vegetation on hillside areas to remain 
 Development within the Floodplain District on slopes 

between 10-25% must submit an erosion and sediment 
control plan 

 Large-scale ground-mounted solar arrays must be 
constructed on slopes less than 15% grade 

Impervious Cover  Under Groundwater Protection 
OSRD / NRPZ N  
Groundwater Protection Y  Added in 2013 

 Requires SP for rendering impervious more than 15% of a 
lot, regardless of size 

 Requires SP for any use other than a SF home retaining less 
than 50% of a lot area in natural vegetated state 

 SP Criteria:  
 Avoid disturbance of soils, topography, drainage, 

vegetation, and other water-related natural 
characteristics 

 Cannot adversely affect the existing or potential quality 
and quantity of water in the district 

 Incorporate LID where feasible (required for lots with 
over  15% impervious area) 

 Prohibit intensive use of pesticides (golf courses must 
provide list of pesticides being used) 

 Performance Measures, includes use of LID 
Parking Y  Allows shared parking among premises within 300 feet of a 

property w/ an agreement filed at the Reg. of Deeds 
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 All parking areas other than SF and 2F homes must be 
paved 

 No waiver to allow for reduced parking 
 Parking areas for 8 or more cars must contain at least one 

tree per 10 parking spaces, planted around or within the 
parking lot 

Site Plan Review Y  Minimize the volume of cut and fill, the number of 
removed trees 6" caliper or larger, the area of wetland 
vegetation displaced, the extent of stormwater flow 
increase from the site, soil erosion, threat of air or water 
pollution 

Vegetation / Trees   
Large-Scale Ground-
Mounted Solar Arrays 

Y  Allows installations of 1-5 acres by right with SPR 
 Over 5 acres requires a Special Permit 
 Land clearing should be minimized to what is necessary for 

construction and maintenance of the array.  
 Arrays should be installed on water-permeable surfaces 
 Requires native plantings, use of herbicides prohibited 
 Landscaping, replanting and re-seeding must be 

included in system  maintenance for stormwater 
management and vegetative control. 

 Upon removal of array, requires revegetation and 
stabilization of soils 

Earth Removal Y  Removal of more than 50 cubic yards requires a Special 
Permit, unless part of approved building permit or framing 
operation 

 SP requires restoration of site re: grading, adding topsoil, 
and vegetation 

 

Subdivision Regulations 
 
Regulations last updated:_____________ 
 
Element Y/N Notes 

Stormwater Management 

Y  In the WSPD, Environmental Analysis ncluding analysis of 
open and closed drainage system alternatives, examining 
effects upon surface and groundwater quality and supply 
and upon the concentration and speed of transport of 
contaminants 

 Where determined to be appropriate to the Board, 
stormwater may be carried on the surface of the ground 
and recharged ( ‘open systems’) rather than piped to 
surface water (‘closed system’) 

 Peak stream flows and runoff at the boundaries of the 
subdivision in a 25 yr frequency storm shall be no higher 
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than prior to development, unless authorized by the Board 
after consultation with the Conservation Commission, and 
determination that the receiving wetlands or water bodies 
may absorb the increase, or that the provision of detention 
capacity if sufficient [does not require stormwater to 
remain on-site] 

 Standards: 
o Storm sewers and swales: 10 yr storm 
o Detention basins: 25 yr storm 
o Culverts, other stream crossings: 50 yr storm 

 Calculations shall be based on the Soil Conservation 
Service Modified Soil Cover Complex Method 

Erosion / sediment control 

Y  Requires proposed erosion control methods for 
developments of 10 or more lots (Env. Analysis) 

 All developments should decrease to extent possible 
erosion and siltation 

 No required Erosion Control plan 
Vegetation / Trees   All developments should reduce to extent possible area 

over which existing vegetation will be disturbed, 
particularly within 100 feet of a waterbody, on slopes over 
15%, or overlaying easily erodible soils; and number of 
mature trees removed 

 Does not specify spacing / number of street trees. Up to 
Board or Tree Warden. Must be located outside exterior 
street lines (ROW?) 

Natural features   

Road & sidewalk design 

  30 foot width for collector, 24 for minor, 20 for lane. Also 
must have shoulders of 3-5 feet, unclear if these are paved 

 Should follow existing contours to extent feasible to 
reduce cut and fill 

 Dead-ends require a large cul-de-sac outside diameter of 
100 feet, property line diameter of 125 feet. No island 
required 

 Allows open swale “natural” drainage along roads 
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REVIEW CHECKLIST     TOWN:_______Buckland_______________ 
 
Zoning 
 
Bylaws last updated: __September 25, 2014__ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Does not prohibit any uses 

 Encroachments are prohibited that would result in an increase in 
flood levels during a base flood discharge 

 No language about how this will be determined 
Stormwater Management Y Special Permit impact statement must include changes in surface 

drainage and stormwater runoff 
Erosion / sediment control  Special Permit: 

 Impact statement must include land erosion or loss of ground 
cover 

 Criteria: proposal will avoid or minimize topographic change, 
removal of mature trees or other botanical assets, removal of 
cover vegetation, risk of erosion or siltation, increased storm 
water runoff from the site, or displacement of natural habitats.  

Impervious Cover   
OSRD / NRPZ Y  Allowed by SPR 

 Requires at least 40% open space protection 
 Allows for lot sizes half the size of underlying zoning district 
 Focus of site planning to avoid impacts to agricultural and 

contiguous forest land 
 Bonus incentives for more units includes increase in percent of 

open space, an Agricultural Management Plan, a Forest 
Management Plan, and protection of contiguous forest or 
farmland 

Groundwater Protection   SP Criteria: The proposal will cause surface or groundwater 
pollution, surface or subsurface drainage detrimental to abutting 
properties, or result in adverse effects upon the natural 
environment in the area where the use is located  

Parking Y  Parking lots shall be designed so as not to direct drainage onto 
adjacent properties through the use of swales, retention areas 
and other drainage methods to control stormwater runoff.  

 Lot over 10 spaces require at least 1 tree per every 5 spaces, 
planted either within or bordering the lot.  

 Lots over 20 spaces must have interior landscaping including a 
landscaped island with tree every 10 spaces. 

 Waiver for existing parking areas through the ZBA 
Site Plan Review Y Site Plan requires: 

 Surface drainage strategy that prevents increased drainage off-
site or pollution;  

 Existing vegetation that will be left undisturbed 
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Review criteria: 
 Adequacy of stormwater and drainage facilities;  
 Protection of farmland and forestry resources 

Vegetation / Trees   Removal of sod, earth, mineral aggregates, stone, or rock from a 
parcel of land hereafter shall require a permit of approval 
authorized by the Board of Appeals; except where such is 
incident to the construction of an approved building, or is a 
routine part of normal farming operations  

 See also SP criteria under Erosion/sediment control  
Large Scale Ground-Mounted 
Solar Facilities 

Y  Maximum of 5 acres 
 Herbicides may not be used to control vegetation at the solar 

electric installation.  
 The facility shall be designed to minimize impacts to 

environmentally sensitive land.  
 Clearing of natural vegetation shall be limited to what is 

necessary for the construction, operation and maintenance of 
the facility 

 In no event shall clear cutting of forest exceed 5 acres.  
 The design shall minimize the use of concrete and other 

impervious materials to the maximum extent possible. 
 Locating the installation on grades in excess of 15% shall be 

avoided to the maximum extent feasible. 
Other: 
Performance Standards for 
Manufacturing uses 
 
Backlots with Farmland Set 
Aside 
 
Cluster Development for 
Commercial Uses 
 
Farm Building Reuse Bylaw 
 
 
Small or Very Small Wind 
Energy Facilities 

 
Y 
 
 

Y 
 
 

Y 
 
 

Y 
 
 

Y 
 

 
No increase in stormwater runoff to neighboring properties or 
roads 
 
Permanently protects ANR farmland lots while allowing up to four 
lots on a common driveway.  
 
Permanently protects minimum of 60% of parcel 
 
 
Requires permanent protection of farm/forest land with reuse of 
farm buildings for commercial/office use 
 
Limits vegetation clearing to what is necessary for construction, 
and requires revegetation. Minimize impervious cover. 
Stormwater facilities should be MA DEP Stormwater Management 
Handbook 

 

Subdivision Regulations 
 
Regulations last updated:__May 26, 1988___ 
 
Element Y/N Notes 
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Stormwater Management 

Y  Design calculations for runoff should use the SCS Technical 
Release 55 methodology 

 Street surface drainage (storm sewers, swales)  - 25 yr storm 
 Detention basins – 50 yr storm 
 Watercourses, drainage ways, channels or streams – 100 yr 

storm 
 Culverts, bridges, other water crossings – 100 yr storm 
 “Proper drainage design includes appropriate storm lines and 

channels to accommodate properties ‘upstream’ and 
appropriate structures to preclude ‘downstream’ damage to 
adjacent properties.” 

 When portion of subdivision lies within an aquifer recharge area, 
runoff should be directed to retention basins to recharge the 
ground water. 

 Peak stream flows and runoff at boundaries of the subdivision in 
a 25 yr storm shall be no higher following development than pre-
development, but can be waived if receiving 
wetlands/waterbodies can absorb the increase according to Con 
Com or consultants 

Erosion / sediment control 
Not 

Really 
 Requires bank plantings on cut and fill banks. Requires heavy 

mulching among plants for weed and erosion control 
Vegetation / Trees   Must identify trees of over 8 inches in diameter on Def. Plan 

 Diff. sections provide different size of tree to preserve  
 Over 16 inches diameter  (see Natural features)  
 Trees over 8 inches diameter located at least 5 feet from the 

proposed edge of pavement require permission of the PB to 
remove. 

 Trees on the site, especially those over 12 inches diameter 
should be preserved (Trees and Plantings) 

 Provides recommended measures to protect trees during 
construction 

 Requires street trees on both sides. If overhead wires present, 
can plant in setback area of lots. 

 Requires replacement of trees that do not survive the first year 

Natural features 

Y “All natural features such as trees of over 16 inch diameter, water 
courses, 100-year flood plains, wetlands, ponds and other 
waterbodies, marshes, stone walls, scenic points, and historic sites 
shall be preserved” – stronger language than most other towns. 
Provision can be waived 

Road & sidewalk design 

  Specifies a design speed of 30 mph – this is fast for a residential 
street 

 Dead ends generally not allowed, but can be waived. Cul de sac 
dimensions are small (50 ft. outside curb radius). Center island 
landscaping required. 

 No street shall be constructed w/in 100 ft. from any wetland, on 
any 100-yr. flood plain, or on any other land subject to the 
jurisdiction of the Buckland Con Com…pursuant to WPA or local 
wetlands bylaw 

 Wide range of pavement widths – from 20 – 40 feet – to be 
determined by the PB 
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REVIEW CHECKLIST     TOWN:___Charlemont_________________ 
 
Zoning 
 
Bylaws last updated: _December 17, 2014__ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Prohibits encroachments that would result in an increase 

in flood levels during the occurrence of a base flood 
 Does not specifically prohibit any types of uses 

Stormwater Management N  
Erosion / sediment control Y  Grading or construction on slopes > 25% requires a SP, 

“granted only upon demonstration that adequate 
provisions have been made to protect against erosion, soil 
instability, uncontrolled surface runoff, or other 
environmental degradation” 

 Otherwise up to Building Inspector to determine if erosion 
controls are needed 

Impervious Cover Y  Front, rear, and side yard setbacks cannot be rendered 
impervious 

 Maximum lot coverage of 80% in VC, and 35% in RR 
OSRD / NRPZ Y  Cluster Development method allowed on parcels with at 

least 5 times the minimum lot area of the district. No 
minimum lot dimensions for individual lots. If at least 30% 
of the parcel is preserved, PB may grant a SP for up to a 
20% increase in density 

 No actual open space requirement. Minimal criteria 
established in bylaw. 

Groundwater Protection N  
Parking Y Must be met with off-street parking. No provisions for 

shared or reduced parking. No interior landscaping or 
stormwater requirements.  

Special Permit Y Review criteria includes: 
 Environmental impact of the proposal, including the 

degree to which the proposal results in water, air, noise or 
light pollution; topographic change; removal of mature 
trees or other botanical assets; removal of cover 
vegetation; risk of erosion or siltation, increased storm 
water runoff from the site; or displacement of natural 
habitats 

 Capability of the Town or other public or private entities to 
provide water supplies, sewage treatment, and storm 
water management.  

Site Plan Review Y Site plan requires: 
 Location of wetlands, streams, drainage swales, areas 

subject to flooding and unique natural features on site and 
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within 300 feet of the property line; 
 The location and a description of all proposed storm 

drainage systems, utilities, snow disposal areas, and 
refuse- and other waste-disposal methods; 

 Surface drainage strategy that prevents increased drainage 
off-site or pollution; the Board will prefer measures that 
allow the roof run-off to permeate into the ground with 
pervious pavement…. 

 Existing vegetation that will be left undisturbed and 
proposed landscape features, including the location and a 
description of screening, fencing and plantings 

Review criteria: 
 The site plan shows adequate measures to prevent 

pollution of the air and of surface or groundwater; to 
minimize erosion, flooding and sedimentation; and to 
prevent increased drainage of stormwater off-site. 

 minimizes removal of trees, vegetation, and soil and grade 
changes 

Vegetation / Trees  See SPR. Also under Multi-Family dwellings, shall minimize 
removal of existing trees. 

Other: 
 Backlot Development 
 Timber Harvesting 

 
Y 
Y 

 
 Actually a flag lot bylaw. 
 Slash shall be cleared from within 50 feet of any public way 

and from within 25 feet of any stream or property line. 
 

 

Subdivision Regulations 
 
Regulations last updated:___March 15, 1979__ 
 
Element Y/N Notes 

Stormwater Management 

N  Requires adequate disposal of surface water from the 
roadway via roadside ditches, drained by drop inlets or 
cross pipes with “suitable outlet”, or by roadside catch 
basins.  

 Requirements may be waived if Highway Superintendent 
says drainage is adequate. 

 Does not address stormwater management of overall 
development, only road. 

 No Stormwater Management plan required 

Erosion / sediment control 

N  Does not specify contour intervals for Def. Plan, just needs 
to be “suitable” 

 Grades greater than maximum (7%-9%) may be permitted 
for short distances “if the subdivider makes provisions such 
as paved ditches or other measures to alleviate erosion.” 
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 Does not address erosion and sediment control during 
construction 

Vegetation / Trees N  No specific language about maintaining vegetation/trees 
 No requirement for planting trees in tree belt or on 

individual lots 
Natural features Y  General language, no specifics 

Road & sidewalk design 

Y  Requires large cul de sac for dead-end streets, no 
requirement for landscaped island. 

 Street widths seem appropriate – 20 or 24 feet depending 
on classification 

 Curbing is generally not required, and “the adjoining 
shoulder, grass plot and ditch shall be graded and treated 
so as to adequately carry the surface water runoff without 
erosion.” 

Other  NO review by Con Com, or any other boards/departments 
other than BoH and BoS 
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REVIEW CHECKLIST     TOWN:_____Colrain__________________ 
 
Zoning 
 
Bylaws last updated: __May 6, 2014________ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Located within “Building Requirements” section – not a separate 

section 
 Encroachments prohibited unless certified by a registered 

engineer will not result in increase in flood levels  during base 
flood event 

 Must meet State Building Code 
 Mobile Homes prohibited in floodway 

Stormwater Management N  
Erosion / sediment control N  
Impervious Cover Y Maximum lot coverage: 70% in Village Districts, 25% in Rural 

Districts, and 50% in Commercial/Industrial Districts 
OSRD / NRPZ Y  Allowed by SPR 

 Single family homes only 
 Rural and Comm./Indust. Districts. Not allowed in Villages 
 Site plan must include: measures to prevent soil erosion, 

increased runoff, and flooding, and to manage stormwater; 
preliminary drainage calculations (definitive calculations to be 
included with definitive subdivision plan); 

 Minimum size of 10 acres under single ownership 
 Minimum of 35% protected open space, not including wetlands, 

floodplains, existing permanently protected open space, slopes 
greater than 25%, roadways or accessory uses 

 Includes density bonus for protecting greater percentage of land, 
and for Ag or Forestry Management plans 

Groundwater Protection N  
Parking N  
Special Permit Y No specific language re: water quality/stormwater 
Site Plan Review Y Site plan must include:  

 Surface drainage strategy that prevents increased drainage off-
site or pollution; 

 Existing vegetation that will be left undisturbed and proposed 
landscape features, including the location and a description of 
screening, fencing and plantings using non-invasive species 

Review criteria does not include specific stormwater / drainage 
language 

Vegetation / Trees Y/N Removal of natural materials, other than for an approved building 
or part of farming operations, requires a special permit from the 
ZBA. 

Other:   
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 Back Lot Development 
 

 Back Lot Development with 
Open Space Set-Aside 
 

 Large-Scale Ground-
Mounted Solar 
Photovoltaic Installations 

Y 
 

Y 
 
 
 

Y 

 Essentially a flag lot bylaw 
 

 Allows up to four back lots with an equal number of ANR lots 
preserved. Focus on protecting active and prime farmland 

 
 Site plan requires Locations of floodplains and inundation areas 

for moderate or high-hazard dams that would impact the project 
site; 

 Requires stormwater and vegetation controls as part of O&M 
plan 

 The facility shall be designed to minimize impacts to agricultural 
and environmentally sensitive land and to be compatible with 
continued agricultural use of the land whenever possible. 

 Allows use of herbicides by licensed personnel only 
 

Subdivision Regulations 
 
Regulations last updated:___May 22, 2003___ 
 
Element Y/N Notes 

Stormwater Management 

Y  Runoff and drainage must be treated on-site 
 Rational Method or NRCS Method should be used 
 Design for 25 yr storm frequency 
 Catch basins should be placed on sides of road 
 Where a portion of a subdivision lies within an aquifer recharge 

area, storm drainage shall be directed, when appropriate, to 
retention basins in order to artificially recharge the groundwater 

 Leaching catch basins may be required 
Erosion / sediment control N  
Vegetation / Trees Y  “No clearing or excavating shall be started on any part of the 

street until the Tree Warden  or other party designated by the 
Select Board has designated, in writing, those trees which are to 
remain in the tree belt.  Such trees to be preserved shall be 
protected during construction by fenders or boxes, and their 
root systems shall be disturbed as little as possible.” 

 Does not specify  size of trees to be preserved 
 Requires street trees no more than 40 feet apart. If overhead 

wires, trees should be planted in front yards 
Natural features Y General language 

Road & sidewalk design 
Y  Requires very large cul-de-sac for dead-end streets; landscaped 

islands not required 
 Minimum roadway width 24 feet for all street classifications 
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REVIEW CHECKLIST     TOWN:__Conway______________________ 
 
Zoning 
 
Bylaws last updated: ____May 9, 2016___ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Base flood elevation data is required for subdivision proposals or 

other developments greater than 50 lots or 5 acres, whichever is 
the lesser, within unnumbered A zones. 

 Encroachments allowed if not resulting in increase in flood levels 
during a 100-yr flood. 

 Does not prohibit any specific uses 
Stormwater Management N No building or driveway shall be constructed so as to allow water, 

snow, ice, or waste material to be deposited upon or discharged 
upon a public way or upon a neighboring property other than 
along natural water channels at a speed and volume similar to that 
which occurred prior to construction 

Erosion / sediment control N  
Impervious Cover N  
OSRD / NRPZ N  
Groundwater Protection N  
Parking Y  Does not provide for reduced or shared parking 

 Does not have any shading or landscaping requirements (other 
than screening for lots over 10 spaces) 

Special Permit Y Review criteria includes: 
Qualities of the Natural Environment: for example, what will the 
consequences for wildlife, vegetation, hydrology, water quality, 
and air quality be? Does the proposal take into account the effects 
of large topographic change, tree removal, or increased storm 
water flow from the site?  

Site Plan Review Y Site plan should include: 
 Surface drainage strategy that prevents increased drainage off-

site or pollution;  
 Existing vegetation that will be left undisturbed and proposed 

landscape features, including the location and a description of 
screening, fencing and plantings using non-invasive species;  

Review criteria includes: 
 Adequacy of stormwater and drainage facilities;  
 Protection of farmland and forestry resources. 

Vegetation / Trees Y  Stripping land of soil, loam, clay, sand, or gravel is allowed only 
by Special Permit, unless part of construction of a building or 
septic system “provided the contours of the land are not altered 
by a depth or height in excess of six (6) feet and that no change 
is made to the natural flow of storm water.” 
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Other: 
 Driveways 

 
 

 Common Driveways 
 
 
 
 
 
 
 
 
 Large Scale Solar Facilities 

 
Y 
 
 

Y 
 
 
 
 
 
 
 
 

Y 

 
 Must direct runoff away from public road 
 Requires a minimum curb cut of 20 feet 

 
 Serve more than 2 building lots 
 Min. 12 feet wide,  max. grade of 12%, min. curb cut of 20 ft 
 Such storm drains, swales, culverts and drainage retention areas 

as are necessary to permit the unimpeded flow of all natural 
water courses, to insure drainage of the driveway, to prevent 
washout and erosion and to intercept all storm water drainage 
created by the construction of the common driveway adequate 
to meet a 25 year frequency storm 

 
 Requires an Operations and Maintenance Plan, including 

stormwater controls. Does not specify stormwater/erosion 
control methods 

 Clearing of natural vegetation shall be limited to what is 
necessary for the construction, operation and maintenance of 
the large–scale ground-mounted solar photovoltaic installation 
or otherwise prescribed by applicable laws, regulations, and 
bylaws. 

 Removal requirements include: Stabilization or re-vegetation of 
the site as necessary to minimize erosion  

 

Subdivision Regulations 
 
Regulations last updated:__No regulations__ 
 
Element Y/N Notes 
Stormwater Management   
Erosion / sediment control   
Vegetation / Trees   
Natural features   
Road & sidewalk design   
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REVIEW CHECKLIST     TOWN:____Deerfield________________ 
 
Zoning 
 
Bylaws last updated: ___September 1, 2015___ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y Allows all uses in underlying district, so long as any encroachments 

are certified by a registered engineer to not increase flood levels 
during a 100-yr flood. 

Stormwater Management Y  
Erosion / sediment control Y  Regulates grading/construction resulting in slopes greater than 

15%, or clearing of more than 2 acres of vegetation. Requires 
hillsides to maintain certain % of vegetation. 

Impervious Cover Y  Dimensional table includes maximum lot coverage by impervious 
surfaces, ranging from 30% in the rural district to 80% in the 
expedited permitting district. 

 Pervious pavers/porous asphalt does not count towards above % 
OSRD / NRPZ Y  Flexible Development – Allowed by SPR, allows some flexibility in 

lot size and frontage, no open space protection requirements 
 Conservation Subdivision Design – by Special Permit. “The open 

space shall include, to the extent feasible, the most sensitive and 
noteworthy natural, scenic, and cultural resources on the 
property.” Allows for reduced lot size and frontage. Only 
requires 20% open space protection, and allows up to 10% of the 
open space to be paved or built upon for accessory uses to the 
open space. No bonus incentives. 

Groundwater Protection Y Prohibits or requires a Special Permit for uses that could impair 
groundwater resources. In addition: 
“For any proposed activity on a lot which will render more than 15 
percent of the total lot area or more than 2,500 sq. ft. impervious, 
a system for groundwater recharge must be provided that does 
not degrade groundwater quality, by stormwater infiltration basins 
or similar system covered with natural vegetation. Dry wells shall 
be used only where other methods are infeasible. Such basins and 
wells shall be preceded by oil, grease and sediment traps to 
facilitate removal of contaminants.” 

Parking Y  Allows for joint use of parking within 200 feet of property 
 Allows for reduction of parking requirements via Special Permit, 

and PB will consider on-street parking when making 
determination 

 Does not require trees or internal landscaping for larger lots 
Site Plan Review Y Proposals shall: 

 Minimize the volume of cut and fill, the number of removed 
trees 6” caliper or larger, the length of removed stone walls, the 
area of wetland vegetation displaced, the extent of stormwater 
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flow increase from the site, soil erosion, and threat of air and 
water pollution; 

Vegetation / Trees Y  Non-residential uses required to have planted buffer strips, 
including trees, along property lines with residential 
uses/districts.  

 Deciduous trees should be planted between the sidewalk and 
road every 35 feet, must be at least 2 inches in diameter at 
breast height when planted, and should be expected to reach a 
height of 20 feet within 10 years after planting. 

 Requires maintenance of landscaping, including replacement of 
dead plantings  

Large Scale Ground Mounted 
Solar Installations 

Y  Requires proposed changes to landscape, locations of wetlands 
and NHESP areas, existing trees 10” caliper or greater, and 
stormwater drainage which must comply with the Town’s 
Stormwater Bylaw, as part of site plan.  

 Requires list of hazardous materials to be stored on site and plan 
to prevent release into the environment 

 Requires O&M plan includes stormwater management and 
vegetation controls 

 Conditions include minimizing environmental impacts by 
avoiding land clearing and fragmentation of open space, 
preserving natural habitat and limiting use of hazardous 
materials. 

 Access roads shall be constructed to minimize grading, removal 
of stone walls or street trees and minimize impacts to 
environmental or historic resources. 

 Does not allow use of herbicides 
 Clearing of land should be limited to what is necessary for the 

construction/operation of the installation 
 Decommissioning - Requires restoration of the site to its natural 

preexisting condition, including stabilization or re-vegetation of 
the site as necessary to minimize erosion. 

Earth Removal Y  Requires a Special Permit for removal from any premises of more 
than 50 cubic yards of sand, gravel, stone, topsoil, loam, or 
similar materials within any twelve-month period, unless part of 
approved building permit or farming activity. 

 Following removal, all excavated areas shall be restored by 
grading to provide for drainage and for slopes not to exceed one 
foot vertical to two feet horizontal, and by covering with four 
inches of topsoil, and by planting with cover vegetation, all of 
which shall have been established prior to release of the bond. 

Expedited Permitting District   Requires stormwater and erosion control to meet DEP 
stormwater standards 

 Gives priority to preservation of existing vegetation 
 PB may allow reduction in parking requirements if implementing 

TDM measures 
Performance Standards for   Stormwater Management and erosion and sedimentation 
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by-right manufacturing uses control shall be consistent with the DEP's Stormwater 
Regulations and the Town of Deerfield’s Stormwater Regulations 
as may be amended. 

 

Subdivision Regulations 
 
Regulations last updated:______September 15, 2005____ 
 
Element Y/N Notes 

Stormwater Management 

Y Def Plan must include: 
 Drainage calculations prepared by the applicant's engineer, 

including design criteria, drainage area and other information 
sufficient for the Board to verify the size of any proposed drain, 
swale, drainfield, culvert, bridge, or catch basin. 

 Calculations are to be made separately for each drainage facility 
showing its location, the total upstream drainage area, the 
percentage of impervious surfaces in the drainage area, the 
runoff per acre, the design runoff, facility size, slope and 
capacity, and the velocity of water through it.  

 Description of any areas subject to ponding or flooding, existing 
or proposed flood control or wetland easements, estimated 
increase of peak runoff caused by altered surface conditions, and 
methods to be used to return water to the soils. 

Drainage Requirements: 
 Where determined to be appropriate to the Board, stormwater 

may be carried on the surface of the ground and recharged 
(herein, "open system") rather than piped to surface water 
(herein, "closed system"). 

 Peak stream flows and runoff at the boundaries of the 
subdivision in a twenty-five (25) year frequency storm shall be 
no higher following development than prior to development, 
unless authorized by the Board after consultation with the 
Conservation Commission, and determination that the receiving 
wetlands or water bodies may absorb the increase, or that the 
provision of detention capacity is sufficient 

Design Standards: 
 Storm sewers and swales: 10 year storm 
 Detention basins: 25 year storm 
 Culverts, other stream crossings: 50 year storm 
Swales should carry a 10-yr storm 

Erosion / sediment control  See Dev Impact Statement 
Vegetation / Trees  Tree planting at discretion of Board. Does not specify spacing or 

number of trees per lot. Trees must be located outside of ROW. 
Natural features  Floodplain – does not prohibit subdivision within the floodplain. 

Road & sidewalk design 
  Includes an Alternative Procedure Plan for small (up to 6 lots) 

subdivisions that provides for a gravel Common Private Way, 
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min. width of 20 feet, min. ROW of 26 ft., to end in a cul de sac. 
Drainage must prevent erosion and washouts. Held by 
homeowners association. 

 Requires 30 ft paved road for collector (ind/comm and 50+ 
units), 24 ft for minor (20-50 units), and 20 ft for lane (up to 20 
units). Also requires shoulders, unclear if these need to be 
paved.  

 Large cul de sac required for dead-end streets – outside roadway 
diameter of 100 ft, property line diameter of 125 ft. 

Dev Impact Statement 

 Required for subdivisions of 20 or more lots, may be required for 
smaller developments. Must describe the development’s impact 
on: 
 Physical environment, including vegetation and trees over 16 

inches in diameter 
 Surface water and soils – including erosion and sediment control 

during and after construction, land clearing,  

Design Guidelines 

 All subdivisions should be designed to reduce: 
 cut and fill 
 area of vegetation disturbance, esp. within 200 ft of a 

waterbody, on slopes over 15%, and on easily erodible soils 
  # of mature trees removed 
 Extent of waterways altered or relocated 
 Erosion and siltation 
 Flood damage 
 Disturbance of important wildlife habitat/botanical features 

 

Stormwater Regulations 

Regulations adopted: April 4, 2011 

Applicability: 

All development and redevelopment, except: 

 Residential use disturbing less than 1 acre 
 Construction related to residential accessory uses 
 Commercial/Ind./Institutional use disturbing less than 12,500 sq. ft. 
 Ag and forestry activities 
 Maintenance of existing landscaping 
 Activities wholly subject to the WPA and meet the DEP Stormwater Standards 

Planning Board is Stormwater Authority, though may designate other boards (Con Com) 

Application for permit must include (among other things): 

 Stormwater Management Plan and project description; 
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 Operation and Maintenance Plan; 
 Inspection and Maintenance agreement; 
 Erosion and Sediment Control Plan; 

Standards: 

 All projects shall comply with the most recent version of the Massachusetts Department of 
Environmental Protection (DEP) Stormwater Standards, unless the Town regulations are stricter 

 Encourages LID 
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REVIEW CHECKLIST     TOWN:____Greenfield________________ 
 
Zoning 
 
Bylaws last updated: ___August 17, 2016___ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Base flood elevation data is required for subdivision proposals or other 

developments greater than 50 lots or 5 acres, whichever is the lesser, 
within unnumbered A zones. 

 Identifies uses allowed provided no structures, fill, storage of materials. 
Includes - Installation of utility, sewer or septic systems, water supplies 
and production, and water lines provided the Department of Public 
Works is satisfied that there is adequate protection against breaking, 
leaking, short-circuiting, grounding, igniting, or floating during flooding 

 Proposed encroachments require certification by a registered 
professional civil engineer, hydrologist or other professional competent 
in such matters that the development will not result in loss of flood 
storage or increase in flood levels during a 100-yr storm 

 Prohibits uses such as storage of hazardous materials  
Stormwater Management   
Erosion / sediment 
control 

Y  Located under Performance Standards 
 Requires an erosion and sediment control plan for all construction or 

redevelopment where contours of the land are altered 
 Requires temporary controls during construction 
 Permanent erosion control and vegetative measures shall be in 

accordance with the Erosion and Sediment Control and Vegetative 
Practices in Site Development Guides published by the U.S. Department 
of Agriculture, Natural Resources Conservation Service.  

Impervious Cover Y “Minimum landscaped open space” not including slopes over 15% and 
wetlands, ranges between 0% in central business districts to 80% in water 
supply protection district. Most residential districts require 40%. 

OSRD / NRPZ Y  Subject to site plan review 
 More onerous application requirements than standard subdivision 
 Only requires 25% open space 

Groundwater Protection Y  Cannot render more than 15% of lot area impervious 
 Prohibits many uses  that may have detrimental impacts to 

groundwater 
 All runoff from impervious surfaces shall be recharged on the site, 

diverted towards areas covered with vegetation for surface infiltration 
to the extent possible. Dry wells shall be used only where other 
methods are infeasible, and shall be preceded by oil, grease, and 
sediment traps to facilitate removal of contamination. 

Parking Y  Uses in Central Commercial district exempt from off-street parking 
requirements 

 Allows for reduced parking requirements via Special Permit 
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 Requires landscaped buffer between property lines and street, including 
shade trees 

 7 to 20 parking spaces requires 5% internal landscaping; over 20 spaces 
requires 10% internal planted area 

 Requires 1 shade tree per every 10 parking spaces. Preservation of 
existing trees is desirable and may be substituted for planted trees 

 Internal landscaping shall be distributed throughout the lot for 
maximum shading and aesthetic improvement 

Site Plan Review Y Review criteria includes: 
 Provision for integrating the project into the existing terrain and 

surrounding landscape by minimizing use of wetlands, steep slopes, and 
hilltops; protecting visual amenities and scenic views; preserving unique 
natural or historical features; minimizing tree, vegetation and soil 
removal; and minimizing grade changes 

 Provisions for surface runoff and drainage which protects the site and 
adjacent properties from erosion, maximizes groundwater recharge, 
and prevents the collection of surface runoff on paved surfaces which 
may obstruct pedestrian or vehicular flow 

 Measures to prevent pollution of surface or groundwater, and to 
prevent increased flooding 

Special Permit Y  The proposed project shall not increase erosion, flooding, or 
sedimentation either on-site or on neighboring properties and shall be 
consistent with the Massachusetts Wetlands Protection Act 

 The proposed project shall not create a significant adverse impact on 
the quality of the natural environment including wildlife, vegetation, air, 
surface and groundwater, during or after construction 

 The design of the project shall minimize earth removal, volume of cut 
and fill, grade changes, and the removal of existing trees and vegetation 

Vegetation / Trees   Requires screening and landscaping between non-residential uses that 
abut residential districts/uses 

Large Scale Ground 
Mounted Solar PV 
Installations 

Y  Requires O&M plan including stormwater controls 
 Total project area cannot exceed 10 acres 
 Herbicides not allowed to control vegetation 
 The facility shall be designed to minimize impacts to agricultural and 

environmentally sensitive land and to be compatible with continued 
agricultural use of the land. – cannot remove prime farmland soils. 
Requires Ag Comm review if prime farmland is present on site 

 Clearing of natural vegetation shall be limited to what is necessary for 
the construction, operation and maintenance of the large – scale 
ground-mounted solar photovoltaic installation 

 Decommissioning requires: Stabilization or re-vegetation of the site as 
necessary to minimize erosion; Soil de-compaction in areas where 
Prime Agricultural Soils or soils of statewide importance, as identified 
by the USDA’s Natural Resource Conservation Service, have been 
identified or areas that are or have been actively farmed prior to the 
installation of the facility. 
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Subdivision Regulations 
 
Regulations last updated: ____May 29, 1984_____ 
 
Element Y/N Notes 

Stormwater Management 

Y  Def Plan submittal requires stormwater management plan in 
compliance with Ch 695 Stormwater Ordinance 

 All detention basins, drainage swales, level spreaders, and 
drainage outflows shall be constructed and stabilized with 
vegetation or erosion control matting prior to the construction of 
approved roads. Inspections during and after construction by the 
Department of Public Works shall take place to ensure 
conformance to Town regulations and specifications. 

Erosion / sediment control 

Y  Erosion control plan required for def plan 
 Any site disturbing more than one (1) acre must have a detailed 

Storm Water Pollution Prevention Plan (SWPPP) and an Erosion 
Control Plan submitted to and approved by the EPA or its designee 
in accordance with EPA’s NPDES Phase II regulations. 

  
Vegetation / Trees N Prohibits trees from being planted in the tree strip. May require up to 2 

trees per lot if existing trees deemed inadequate by Board 

Natural features 
N “Due regard” shall be taken to protect natural features, including 

mature trees and watercourses. No real protection, no definition of 
“mature tree” 

Road & sidewalk design 

Y Design shall reduce to extent possible: 
 Volume cut and fill 
 Area over which vegetation will be disturbed, especially w/in 200 feet 

of waterbodies or in areas with slopes over 15% 
 # of mature trees removed 
 Extent of waterways altered or relocated 
 Erosion and siltation 
 Flood damage 
Pavement widths range from 40 ft – 24 ft. – very wide 
Requires large cul de sac for dead ends – min. turnaround diameter of 
120 ft., and min. roadway diameter of 100 ft. 

Flooding 
N Does not restrict subdivision within floodplain. Must conform to 

zoning 

Environmental Assessment 

Y Required for any subdivision creating frontage of ten (10) or more 
dwelling units within one thousand (1,000) feet of a perennial river 
or stream as defined by the MA  WPA Regulations 
Must address:  
 Impact on surface and groundwater quality/quantity,  
 Capability of soils, vegetative cover, and proposed erosion control 

efforts to support proposed development without danger of 
erosion, silting, or other instability,  
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 Estimated phosphate and nitrate loading on ground water and 
surface water from septic tanks, lawn fertilizer, and other activities 
within the development 

 

Local Wetlands Ordinance 

Ordinance adopted:    May 21, 2014 

§195-2. JURISDICTION.  

Except as permitted by the Conservation Commission (hereafter referred to as ‘the Commission’) no 
person shall commence to remove, fill, dredge, build upon, degrade, discharge into, or otherwise alter 
the following resource areas: any freshwater wetlands, marshes, wet meadows, bogs, swamps, vernal 
pools, springs, banks, reservoirs, lakes, ponds, beaches, and lands under water bodies; lands adjoining 
these resource areas out to a distance of 100 feet, known as the buffer zone; rivers, streams, brooks and 
creeks, whether perennial or intermittent; lands adjoining these resource areas out to a distance of 200 
feet, known as the riverfront area; lands subject to flooding or inundation by groundwater or surface 
water (collectively the “resource areas protected by this ordinance”). Said resource areas shall be 
protected whether or not they border surface waters. 

§195-14. RELATION TO THE WETLANDS PROTECTION ACT.  

This Ordinance is adopted under the Home Rule Amendment of the Massachusetts Constitution and the 
Home Rule statutes, independent of the Wetlands Protection Act (G.L. Ch. 131 §40) and regulations (310 
CMR 10.00) thereunder. It is the intention of this Ordinance that the purposes, jurisdiction, authority, 
exemptions, regulations, specifications, standards, and other requirements shall be interpreted and 
administered as stricter than those under the Wetlands Protection Act and regulations.  

This Ordinance establishes expanded jurisdiction over all resource areas, beyond the Act. The standards 
applied, however, are not intended to be identical for all resource areas, as they differ. For instance, it is 
expected that the Commission’s regulations and decisions will be stricter for wetlands and vernal pools 
than they will be for floodplains. It is expected that the test of avoid-minimize-mitigate set forth in the 
Ordinance will be applied to activities within all resource areas, but that the stricter two-part “no 
practicable alternative” and “no significant adverse impact” test set forth in the Ordinance will be 
applied within the riverfront area. The Commission will develop and apply its own standards within the 
buffer zone, especially to protect its buffering function. 

 

Stormwater System Ordinance 

Ordinance last amended:      May 16, 2012 

§695-2.  Purpose. 
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The purpose of the City’s stormwater regulations is to ensure high water quality standards and 
address any potential water quantity problems associated with development and to:  

A. Preserve hydrologic conditions that closely resemble pre-development conditions. 
B. Prevent flooding by managing the peak discharge and volume of runoff. 
C. Reduce the amount of suspended solids and other pollutants in order to maintain water 

quality. 
 

 Outlines submittal requirements for stormwater management plan (which is required for all 
subdivision applications) 

 Generally follows MA DEP Stormwater Standards. Requires BMPs  
 Encourages use of infiltration and natural topography and hydrology on site to manage 

stormwater 
 Permit is issued by the DPW 
 Unclear what projects the ordinance applies to, other than subdivision and anyone applying to 

connect to the town’s stormwater system 
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REVIEW CHECKLIST     TOWN:____Hawley__________ 
 
Zoning 
 
Bylaws last updated: ___April 9, 2012___ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Base flood elevation data is required for subdivision proposals or 

other developments greater than 3 lots or 5 acres, whichever is less, 
where a portion of the development activity would be located 
within the A zones. 

 The Bylaw does not prohibit any specific uses 
 Requires development to meet applicable state laws 

Stormwater Management N  
Erosion / sediment control Y  ZBA may review a proposal to ensure that site design, building 

design, and construction process is suitable to protect soil from 
erosion or excessively uncontrolled surface water runoff. 

 Special Permit required for any grading or construction proposed 
for slopes greater than 25%; permit granted only if adequate 
provisions have been made to protect against erosion, soil 
instability, uncontrolled surface water runoff, or other 
environmental degradation 

 ZBA may require topographic data 
Impervious Cover N  
OSRD / NRPZ Y Cluster Development, allowed by Special Permit 

 10 acre minimum 
 Requires at least 40% protected open land 

Groundwater Protection N  
Parking Y  Requires screening via densely planted shrubs.  

 Uses generating parking of over 10 spaces must receive a Special 
Permit, including review of surface and ground water impacts and 
erosion control 

Site Plan Review N  
Vegetation / Trees N  
Common driveway Y  Up to 4 lots can be served by a common driveway via Special Permit 
 

Subdivision Regulations 
 
Regulations last updated:___October 7, 1987__________ 
 
Element Y/N Notes 

Stormwater Management 
Y  Development Impact Statement must discuss the storm drainage 

system including the projected flow from a 50-year storm, name of 
the receptor stream, and any flow constrictions between the site 
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and the receptor stream. 
 Projects should maximize groundwater recharge (but specifications 

do not require this!) 
Design specifications: 
 Street surface drainage (storm sewers, swales) -- 25 year storm 
 Detention basins -- 50 year storm 
 Watercourses, drainage ways, channels or streams – 100 year storm 
 Culverts, bridges, other water crossings -- 100 year storm 
 Proper drainage design includes appropriate storm lines and 

channels to accommodate properties "upstream" and appropriate 
structures to preclude "downstream" damage to adjacent 
properties. 

 Where a portion of a subdivision lies within an aquifer recharge 
area, storm drainage shall be directed, when appropriate in the 
opinion of the Board, to retention basins in order to artificially 
recharge the ground water system. 

 Peak stream flows and run-off at the boundaries of the subdivision 
development in a twenty-five (25) year frequency storm shall be no 
higher following development than prior to development. May be 
waived if PB, in consult with Con Com, if receiving wetlands and 
waterbodies can absorb the increase, and the consequences of 
providing detention capacity. 

Erosion / sediment control 

Y  All cut or fill bankings that tend to wash or erode shall be planted 
with suitable, well-rooted, and low-growing plantings 

 Dev Impact Statement must address measures to prevent erosion, 
sedimentation, or other instability in soils or vegetative cover 

Vegetation / Trees Y  Trees over eight (8) inches diameter located at least 5 feet from the 
proposed edge of pavement shall require permission of the Board if 
removal is desired by the developer. 

 Trees on the site, especially those over twelve (12) inches in 
diameter should be preserved 

 Includes list of recommended measures to protect trees, such as no 
disturbance within drip line 

 Requires planting of broadleaved deciduous shade trees along 
roads, or ways, unless specifically exempted by the Board 

 Large growing trees shall be spaced at intervals of 45 to 55 feet, 
medium growing trees at intervals of 30 to 40 feet, and small-
growing trees at intervals of 20 to 30 feet 

Natural features 

Y  All natural features such-as trees of over sixteen (16) inch diameter, 
water courses', one hundred year flood plains, wetlands, ponds and 
other water bodies, marshes, stone walls, scenic points, and historic 
sites shall be preserved 

 Dev Impact Statement must address impact on natural features, 
including: topography, soils, mineral resources, surface geology, 
groundwater level, aquifer recharge areas, wetlands, watercourses, 
floodplains, wildlife, vegetative cover 
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Road & sidewalk design 

Y  Dead-end streets generally prohibited, but one per subdivision may 
be approved. Must have a turnaround with min. outside curb  
radius of 50 feet. Central area must be planted. 

 No street shall be constructed within one hundred (100) feet from 
any wetland, on any one hundred year flood plain, or on any other 
land subject to the jurisdiction of the Hawley Conservation 
Commission or WPA 

 Pavement width ranges from 20 – 40 feet 
 Large min. centerline radii – requires greater cut and fill, makes it 

more difficult to design road within existing contours 
 Sidewalks required on both sides of street (!) 

Passive solar energy Y Has extensive solar energy section, may be useful example for other 
towns 
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REVIEW CHECKLIST     TOWN:____Heath____________ 
 
Zoning 
 
Bylaws last updated: ___May 11, 2013 ___ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Prohibits encroachments in floodways which would result in any 

increase in the base flood discharge 
 Along watercourses that have not had a regulatory floodway 

designated, no new construction, substantial improvement, or 
other development shall be permitted; unless it is demonstrated 
that the cumulative effect of the proposed development, when 
combined with all other existing and anticipated development, will 
not increase the water surface elevation of the base flood. 

 Does not prohibit any specific uses 
Stormwater Management   WSPD requires a storm drainage plan 

 Requires culverts installed at driveway intersections with roads 
that have drainage ditches. May require parallel drainage ditches 
and culverts along a driveway to allow stormwater to cross the 
driveway without causing erosion or washouts 

Erosion / sediment control Y  Site design, materials and construction processes shall be designed 
to avoid erosion damage, sedimentation or uncontrolled surface 
water runoff 

 Special Permit required for activities creating slopes over 25% on 
more than half a parcel or 32,000 sq. ft., whichever is smaller 

 Slopes exceeding 15% must be covered with topsoil and planted 
with dense vegetative cover 

 No area over 2 acres can be clear-stripped or filled to destroy 
existing vegetation unless part of approved building permit activity 
or farming; can seek Special Permit, must control erosion and 
runoff 

 Provides min. % of vegetative cover for slopes of 10% or more 
 WSPD requires a sedimentation and siltation control plan 

Impervious Cover   In the WSPD, cannot render more than 5,000 sq. ft. of a lot 
impervious, except by Special Permit 

OSRD / NRPZ Y  Site plan review 
 Allowed for ANR or subdivision 
 Min land area of 10 acres for subdivision, 6 acres for ANR 
 Requires 35% protected land.  Environmentally sensitive areas 

can’t be used to calculate % open space 
 Allows density bonus up to 40% of max units allowed prior to 

bonus 
Groundwater Protection Y  Defined as all lands within the Town of Heath lying within the 

primary and secondary recharge areas of groundwater aquifers 
which could provide public water supply. 
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 Leach fields must be 50% larger than Title V specifications or local 
regulations adopted by the Board of Health pursuant to Title V. 

 Prohibits or restricts uses that could impair groundwater (including 
conservation developments) 

 All runoff from impervious surfaces shall be recharged on the site 
by being diverted to storm water infiltration basins covered with 
natural vegetation. Storm water infiltration basins must be 
designed to handle a 100-year storm 

Parking Y  Planning Board may allow for reduced parking if shared parking or 
other circumstances exist that allow for adequate parking 

 Areas of 10 or more spaces may be required to have screening 
including shrubs and trees from adjacent residential uses 

Site Plan Review Y Plan requires:  
 Location of wetlands and critical habitat areas on site and within 

300 feet of the property line 
 Surface drainage strategy that prevents pollution and increased 

drainage off-site.  
 Existing vegetation that will be left undisturbed and proposed 

planting areas. 
Review criteria includes: 
 The site plan shows adequate measures to prevent pollution of 

surface or groundwater and to minimize erosion, flooding and 
sedimentation; it includes a storm water management plan 
prepared in accordance with good engineering, hydrologic and 
pollution control practices. 

 Minimizes removal of trees, vegetation, and soil and grade 
changes 

Special Permit  Impact statement must address: 
 Changes in surface drainage 
 Consumption of groundwater 
 Land erosion or loss of tree cover 
 Disturbance of other aspects of the natural ecology 
Review criteria includes: 
 Avoid or minimize topographic change, removal of mature trees or 

other botanical assets, removal of cover vegetation, risk of erosion 
or siltation, increased storm water runoff from the site, or 
displacement of natural habitats. 

 will not cause surface or groundwater pollution, surface or 
subsurface drainage detrimental to abutting properties, or adverse 
effects upon the natural environment in the area where the use is 
located 

Vegetation / Trees Y  The removal of sod, earth, mineral aggregates, stone or rock from 
a parcel of land requires a Special Permit except when incidental to 
an approved building permit or part of normal farming or house 
maintenance operations 

  
Common Driveways Y  Up to 3 lots can share a common driveway 



249

Large Scale Ground Mounted 
Solar Installations 

Y  Does not allow for installations over 6 acres anywhere in town 
 Requires an O&M plan, including storm water and vegetation 

controls 
 Herbicides may not be used to control vegetation at the solar 

electric installation 
 The facility shall be designed to minimize impacts to agricultural 

land and should be compatible with continued agricultural use to 
the maximum extent possible 

 The facility shall be designed to minimize impacts to 
environmentally sensitive land. Clearing of natural vegetation shall 
be limited to what is necessary for the construction, operation and 
maintenance of the installation 

 In no event shall clear cutting of forest exceed 6 acres. 
 The design shall minimize the use of concrete and other 

impervious materials to the maximum extent possible 
 Installations on grades in excess of 10% shall be avoided to the 

maximum extent feasible 
 Installations shall not be located on Permanently Protected Open 

Space, Priority Habitat and Bio Map 2 Critical Natural Landscape 
Core Habitat mapped by the Natural Heritage and Endangered 
Species Program (NHESP) and “Important Wildlife Habitat” 
mapped by the DEP. 

 Decommissioning includes stabilization or re-vegetation of the site 
as necessary to minimize erosion 

Backlot development   Allows for one flag lot 
Flexible Development   Allows for some flexibility in lot and frontage, no open space 

requirement 
 

Subdivision Regulations 
 
Regulations last updated:_____________ 
 
Element Y/N Notes 
Stormwater Management   
Erosion / sediment control   
Vegetation / Trees   
Natural features   
Road & sidewalk design   
 

Heath Wetlands Bylaw and Regulations 

Bylaw Adopted April 29, 1989 

Regulations adopted January 1, 1990, revised July 23, 1992 
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 Applies to activities affecting wetlands, surface waters, banks, beaches, flood prone areas, and 
buffer areas 

 The HCC shall not generally permit buildings or storage of vehicles in any area below the 10-
year flood level.  

 Generally prohibits any activity within 50 foot buffer of resource areas 
 In especially sensitive areas, the HCC may require the landowner execute a covenant running 

with the land to protect the resource areas and adjacent buffer strips.  
 It is the policy of the HCC that there shall be no net increase in runoff from a site after its 

development. The HCC may require detention ponds or swales 
 Ag work – regular ag activity related to tilling, harvesting, and management allowed. Creation 

of ponds, dams, water control structures, sediment basins, and related activities are not 
exempt and require a Notice of Intent to be filed. 

 Forestry – Only 50% of the basal area of a vegetated buffer can be removed, and most be 
evenly dispersed throughout the area. Work in bordering wetlands, swamps, bogs, and 
isolated wetlands are allowed only under frozen conditions. Complete and total restoration of 
all banks and eroded areas as a result of forestry activity shall be accomplished within 30 days 
of the project’s completion, including restoration of plant life, slopes, grading, and wildlife 
habitat. 

 The HCC will not consider replication of wetlands adequate mitigation for the destruction of 
natural wetlands. Alteration of wetlands should generally be permitted only where, and to the 
extent that, in the absence of such alteration the landowner will be deprived of substantially 
all economic use of the property. 
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REVIEW CHECKLIST     TOWN:____Leyden_______________ 
 
Zoning 
 
Bylaws last updated: __May 17, 2014____ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Base flood elevation data is required for subdivision proposals or 

other developments greater than 3 lots or 5 acres, whichever is 
less, where a portion of the development activity would be located 
within Special Flood Hazard Areas or A zones 

 Prohibits altering, dumping, filling, or removal of riverine materials 
or dredging 

 Prohibits industrial and commercial uses 
 Storage of vehicles or equipment within the floodway, other than 

for normal residential use, is prohibited 
 Any nonconforming structure located in the floodplain 

experiencing damage exceeding 80% of the assessed value may 
not be rebuilt. 

Stormwater Management N  
Erosion / sediment control N  
Impervious Cover Y The rendering impervious by any means of more than 11,000 square 

feet or 25% which ever is less, of any single lot, may be allowed only 
by Special Permit granted by the Planning Board.  In order to grant 
the Special Permit, the Planning Board must find that all surface 
runoff and erosion will be contained and managed on site.  

OSRD / NRPZ Y  Primary purpose to preserve natural resources of Leyden, 
especially land in or suitable for agricultural production and larger 
contiguous blocks of forest land suitable for the production of 
forest products.   

 All subdivisions, except within or partially within a radius of one-
fourth (1/4) mile of the front door of the Town Hall, shall comply 
with the NRPZ provisions unless the Planning Board allows a 
deviation by special permit. 

 Requires a conservation analysis (completed via Sub Regs) 
 At least 80% of the total acreage of the project will be preserved by 

a Conservation Restriction or other means 
 Density bonuses allowed via special permit, not exceeding 25% of 

the unit count 
 Allows for transfer of development rights via Special Permit, must 

permanently protect the sending parcel 
 limiting factor on lot area in NRPZs is the need for adequate water 

supply and sewage disposal - no required minimum lot area for 
zoning purposes 

 Rural Siting Principles - Wherever feasible, retain and reuse 
existing old farm/woods roads and lanes rather than constructing 
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REVIEW CHECKLIST     TOWN:____Leyden_______________ 
 
Zoning 
 
Bylaws last updated: __May 17, 2014____ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Base flood elevation data is required for subdivision proposals or 

other developments greater than 3 lots or 5 acres, whichever is 
less, where a portion of the development activity would be located 
within Special Flood Hazard Areas or A zones 

 Prohibits altering, dumping, filling, or removal of riverine materials 
or dredging 

 Prohibits industrial and commercial uses 
 Storage of vehicles or equipment within the floodway, other than 

for normal residential use, is prohibited 
 Any nonconforming structure located in the floodplain 

experiencing damage exceeding 80% of the assessed value may 
not be rebuilt. 

Stormwater Management N  
Erosion / sediment control N  
Impervious Cover Y The rendering impervious by any means of more than 11,000 square 

feet or 25% which ever is less, of any single lot, may be allowed only 
by Special Permit granted by the Planning Board.  In order to grant 
the Special Permit, the Planning Board must find that all surface 
runoff and erosion will be contained and managed on site.  

OSRD / NRPZ Y  Primary purpose to preserve natural resources of Leyden, 
especially land in or suitable for agricultural production and larger 
contiguous blocks of forest land suitable for the production of 
forest products.   

 All subdivisions, except within or partially within a radius of one-
fourth (1/4) mile of the front door of the Town Hall, shall comply 
with the NRPZ provisions unless the Planning Board allows a 
deviation by special permit. 

 Requires a conservation analysis (completed via Sub Regs) 
 At least 80% of the total acreage of the project will be preserved by 

a Conservation Restriction or other means 
 Density bonuses allowed via special permit, not exceeding 25% of 

the unit count 
 Allows for transfer of development rights via Special Permit, must 

permanently protect the sending parcel 
 limiting factor on lot area in NRPZs is the need for adequate water 

supply and sewage disposal - no required minimum lot area for 
zoning purposes 

 Rural Siting Principles - Wherever feasible, retain and reuse 
existing old farm/woods roads and lanes rather than constructing 
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new roads or driveways; use existing vegetation and topography to 
buffer and screen new buildings if possible; Minimize clearing of 
vegetation at the edge of the road, clearing only as much as is 
necessary to create a driveway entrance with adequate sight 
distance; Wherever possible, open up views by selective cutting of 
small trees and pruning lower branches of large trees, rather than 
by clearing large areas or removing mature trees; . Minimize 
crossing of steep slopes with roads and driveways.  When building 
on  slopes, take advantage of the topography by building multi-
level structures;  

Groundwater Protection N  Prohibits many uses that could harm groundwater 
 Excavation for the removal of sod, loam, clay, sand, gravel, or 

quarried stone requires a Special Permit and shall not extend 
closer than ten (10) feet above the maximum ground water table 
for that area 

 No separate overlay district 
Parking N  
Site Plan Review Y  The landscape shall be preserved in its natural state, insofar as 

practicable by minimizing tree removal, and any grade changes 
shall be in keeping with the general appearance of neighboring 
developed areas. 

 Consideration shall be given to the extent to which building sites 
avoid farmland, steep slopes, hilltops, and land associated with 
vistas seen from public ways 

 If the activity is likely to degrade the quality or quantity of ground 
or surface water, it shall be denied, or the proposal amended to 
ensure the continued high quality of the water supplies of Leyden. 

Vegetation / Trees Y  Prohibits the removal or sale of topsoil from any lot 
 Requires extensive reconstruction and revegetation of sites where 

removal of sod, loam, clay, sand, gravel, or quarried stone is 
permitted. 

 See also rural siting principles for NRPZ 
Backlots with Open Space Set 
Aside 

Y  Allows for a common driveway to serve up to 4 backlots 
 In exchange must protect equal # of ANR lots 
 Via Special Permit 
 Can apply to non-contiguous parcels when farmland/prime 

farmland soils are protected 
 All natural site features including, water courses, one hundred year 

flood plains, wetlands, ponds and other water bodies, marshes, 
scenic points and historic sites shall be preserved. 

Review of Large 
Developments 

Y  Any development to enclose more than 10,000 square feet or 
subdivide into 3 or more lots within one year 

 Requires an impact statement, including potential environmental 
impacts – use of groundwater, erosion and loss of tree cover 

  
Common Driveway Y  Up to four lots allowed on a common driveway 

 May allow via Special Permit a reduction or elimination in frontage 
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requirements on a public or private way for one or more of the lots 
proposed to be served by the common driveway.   

 

Subdivision Regulations 
 
Regulations last updated:___August 2014___ 
 
Element Y/N Notes 

Stormwater Management 

Y EIS requires:  
 an analysis of stormwater runoff, soil erosion and other potential 

land capability effects of the proposed subdivision; 
 Identification of surface and subsurface water features within the 

proposed subdivision, as well as those water features potentially 
affected by it, including underground aquifers, brooks, streams, 
rivers, lakes and wetlands, and a description of the measures 
planned to protect those surface and subsurface features against 
potential deterioration resulting from the proposed subdivision 

Standard grey infrastructure required 
The Rational Method or the Soil Conservation Service Method shall 
be used in determining the quantity of stormwater to be carried by 
the system.  The system shall be designed for a minimum twenty-five 
year-storm frequency 

Erosion / sediment control   
Vegetation / Trees Y  EIS requires: Identification of any rare or endangered species 

potentially affected by the proposed subdivision, a description of 
any potential disruption of wildlife habitat which may result from 
the proposed subdivision and the methods to be taken to limit the 
loss of wildlife habitat. 

 No clearing or excavating shall be started on any part of the street 
until the Tree Warden has designated, in writing, those trees which 
are to remain in the tree belt.   

 If the construction of a new subdivision road will impact a road 
designated as a local scenic road according to Chapter 40, Section 
15C, review and approval by the Planning Board to cut or remove 
trees is required.   

 Such trees to be preserved shall be protected during construction 
by fenders or boxes, and their root systems shall be disturbed as 
little as possible. 

 Requires a 10-foot tree belt on one side of the street, with trees 
spaced no greater than 40 ft apart. Trees on the opposite side of 
street should be planted in front yards to avoid overhead wires 

Natural features 

Y EIS requires: 
 a description of the measures planned to protect the natural land 

features against potential deterioration resulting from the 
proposed subdivision 

Weak language re: protection of natural features – however NRPZ 
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results in strong  

Road & sidewalk design 

Y  Requires a very large cul de sac for dead end streets - outside 
roadway diameter of at least one hundred twenty-five (125) feet 
and a property line diameter of at least one hundred forty (140) 
feet. 

 Requires wide ROW and pavement width for subdivisions over 10 
units – 60 ft ROW, 24 foot pavement width 

 Requires very large turning radii for all types of subdivisions – 30 -
40 feet 

Environmental Impact 
Statement 

Y  Required for developments over 10 lots or 10 acres 
 Includes conservation analysis for purposes of determining 

protected land. Must identify: 
o Farmland, existing trail corridors, scenic viewsheds, public water 

supply and lake watersheds, park and recreation land, land 
subject to easements or restrictions prohibiting development, 
wooded areas, and historic and archaeological sites identified in 
the town’s master plan or open space and recreation plan. 

o Lakes, ponds, streams, rivers, wetlands, floodplain, and BioCore 
habitat 

o Slopes exceeding 20 percent. 
 



256

REVIEW CHECKLIST     TOWN:___Monroe________ 
 
Zoning 
 
Bylaws last updated: ___July 2, 1990__ 
 
Bylaw/Element Y/N Notes 
Floodplain District N  
Stormwater Management N  
Erosion / sediment control Y  Earth removal requires a special permit unless part of regular 

farming activity or building permit, and must restore the site 
through regrading, replacement of topsoil,  and planting 

 Development on slopes greater than 25% requires a special permit. 
 Erosion Control – SB or Building Insp. May require modifications to 

a proposed development to protect soil from erosion or excessive 
uncontrolled water runoff 

Impervious Cover N  
OSRD / NRPZ Y Conservation Development Plan 

 Requires 35% of parcel to be protected, not including constrained 
lands 

 Requires applicant to show that groundwater pollution is no 
greater than with a conventional subdivision 

Groundwater Protection N  
Parking N  
Site Plan Review N  
Vegetation / Trees Y  Special Permit required for timber harvesting of more than 25,000 

board feet or 50 cords in one year. Must meet certain forestry 
practices to prevent erosion and impacts to waterbodies. No more 
than 50% of timber volume and no tree less than 10” dbh shall be 
removed within 100 ft of lakes, ponds, streams, or public ways, 
except for disease control, fire control, or upon acceptance from 
the ZBA, for creation of a view, thinning for timber stand 
improvements on ch. 61 land, or clearing for a building site. 

Back lot Y  Allows for the development of one backlot from an existing lot via 
Special Permit 

 

Subdivision Regulations 
 
Regulations last updated:___July 24, 1974____ 
 
Element Y/N Notes 

Stormwater Management 
Y  Storm drainage system shall be designed based on good 

engineering practice using a 20-year storm basis for storm sewer 
design, a 50-year storm for culverts.  
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 No storm sewers shall be under 12 inch diameter 
Erosion / sediment control N  
Vegetation / Trees N  
Natural features Y “Due regard” language, no requirement for protection 

Road & sidewalk design 

Y  Wide paved width required – 26 feet 
 50 foot ROW 
 requires large turning radii and cul-de-sacs (property line diameter 

of 120 ft.) 
 Requires sidewalks on both sides of road unless waived by PB 
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REVIEW CHECKLIST     TOWN:____Rowe_______________ 
 
Zoning 
 
Bylaws last updated: ___November 2, 2011_ 
 
Bylaw/Element Y/N Notes 
Floodplain District N  
Stormwater Management N  
Erosion / sediment control N  
Impervious Cover N  
OSRD / NRPZ N  
Groundwater Protection N  
Parking N  
Site Plan Review Y  Applies only to ground-mounted solar installations greater than 10 

kw or occupying more than 1 acre 
 Should minimize negative impacts of stormwater runoff 
 Must protect groundwater and minimize erosion during and after 

construction 
 Should integrate into landscape, retain open space and ag land 
 Minimize area where vegetation will be removed. Where tree 

removal is required, special attention is to be given to the planting 
of replacement trees. 

 Provision for adequate drainage and stormwater management to 
prevent flooding and to protect surface and ground water from 
pollutants  

Vegetation / Trees Y Special Permit required for earth removal 
Large Scale Ground Mounted 
Solar 

Y  Requires an O&M plan that must address stormwater and 
vegetation control 

 Herbicides cannot be used to maintain vegetation 
 Clearing of natural vegetation shall be limited to what is necessary 

for the construction, operation and maintenance of the installation 
 Decommissioning - Stabilization or re-vegetation of the site as 

necessary to minimize erosion 
 

Subdivision Regulations 
 
Regulations last updated:___1979__________ 
 
Element Y/N Notes 
Stormwater Management N Approved highway catch basins – only specifies drainage for roads. 
Erosion / sediment control N  
Vegetation / Trees N  
Natural features N  

Road & sidewalk design 
Y  Requires a 50 ft. wide ROW – all trees/vegetation must be removed 

 Requires 20 foot paved roadway with 5 ft. hardened shoulders on 
each side 
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REVIEW CHECKLIST     TOWN:____Shelburne________________ 
 
Zoning 
 
Bylaws last updated: ___May 3, 2016___ 
 
Bylaw/Element Y/N Notes 
Floodplain District Y  Encroachments allowed if certified by an engineer or architect to not 

increase flood levels during 100-yr flood. 
 Development standards seek to minimize flood damage. Requires 

base flood data for projects over 50 lots or 5 acres. 
 Health regulations seek to minimize or eliminate infiltration into and 

out of water and sanitary systems within the floodplain 
Stormwater Management N  
Erosion / sediment control N  
Impervious Cover N  
OSRD / NRPZ Y  Includes a conservation analysis 

 Includes LID!  
 By-right option for subdivision or ANR. Conventional subdivision still 

allowed 
 Min. parcel size of 6 acres 
 Allows single, 2, and multi-family housing, and congregate elderly 

housing 
 No min. lot size or frontage – still have to meet BoH requirements for 

septic and water 
 Min. 50% protected open space 
 Includes density bonus for protecting more land (up to/over 65%) 
 Portion of the protected open space can be used for common septic 

or well systems and LID stormwater features 
 Good language re: contiguous protection/linkages 

Groundwater Protection N  
Parking Y  Requires all parking to be off-street. ZBA can grant a waiver.  

 For lots greater than 6 parking spaces, screening is required between 
abutting residential uses with dense planting. No tree planting 
requirements. 

 No shared parking provision other than through a waiver. 
Site Plan Review N  
Vegetation / Trees Y  Earth Removal: the removal of more than fifty cubic yards of sod, 

loam, and gravel, mineral aggregates or rock from any premises 
within any twelve month period, except incidental to construction of 
a building for which a building permit is in force or incidental to 
routine farming operations, shall be allowed only by special permit 
from the Zoning Board of Appeals. Such special permit shall require 
restoration of removal areas through regrading, replacement of 
topsoil and planting, and, shall not allow removal to create hazards 
or destroy future utility of the land.  
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Other: Special Permit Y Considers surface and ground water runoff 
Other: Sawmills and Logging Y Iterates that all harvesting over 25 thousand board feet must file a 

cutting plan per MGL ch. 132 and follow BMPs 
Any harvesting not requiring a cutting plan that is within 100 ft of 
wetlands, vernal pools, or endangered species habitat must receive 
approval from the Con Com. 

Other: Environmental 
Controls 

Y  No sewage effluent leaching field shall be located within one 
hundred (100) feet of the normal bank of any Year-round stream or 
of any pond.  

 The peak flood channel of any year-round stream or river shall not 
be reduced by filling. 

Other: Premises-Use Wind 
Energy System Bylaw 

Y  Clearing of vegetation shall be limited to what is necessary for 
construction of the PUWES 

Other: Large Scale Ground 
Mounted Solar Systems 

Y  Installations covering over 10 acres are not allowed anywhere in 
town 

 Herbicides not allowed for managing vegetation unless for invasive 
species, in which case BMPs must be employed 

 Should be sited to minimize impacts to ag land and environmentally 
sensitive land 

 Should minimize vegetation clearing to what is necessary for 
construction and maintenance of facility 

 Should minimize use of concrete and other impervious surfaces 
 Locating installations on grades over 10% should be minimized to 

extent possible 
 To the maximum extent feasible, LSSIs should not be located on 

Permanently Protected Open Space, Chapter 61 lands, Priority 
Habitat and BioMap 2 Critical Natural Landscape Core Habitat 
mapped by the Natural Heritage and Endangered Species Program 
(NHESP) and “Important Wildlife Habitat” mapped by the DEP 

 Decommissioning requires stabilization or re-vegetation of the site 
as necessary to minimize erosion.  

 

Subdivision Regulations 
 
Regulations last updated:___March 16, 2016___ 
 
Element Y/N Notes 

Stormwater Management 

Y  Requires a hydrology study and drainage calculations 
 Encourages use of LID, includes checklist 
 Storm drainage must meet  MA Stormwater Handbook standards – 

conflicts with other language requiring MA DOT specs to be used 
 The Rational Method or the methods described as TR-55 or TR-20, 

shall be used in determining the quantity of stormwater to be carried 
by the system. The system shall be designed for a minimum twenty-
five (25) year Natural Resource Conservation Service (NCRS) design 
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frequency storm. A one-hundred (100) year NRCS design frequency 
storm shall be used for all bridge openings and major culverts. 

 Where a portion of a subdivision lies within an aquifer recharge area, 
storm drainage shall be directed, when appropriate, to retention 
basins in order to artificially recharge the groundwater or LID 
techniques shall be used to manage stormwater runoff. 

 All new culverts should be placed so as to maximize stream 
connectivity. Culvert specifications shall reflect the Massachusetts 
River and Stream Crossing Standards 

Erosion / sediment control 
Y  Requires an erosion and sedimentation plan for during and after 

construction 
Vegetation / Trees   Tree Warden designates trees to remain in tree belt, must be 

protected during construction 
 Landscaping plan is required, but no language requiring street trees 

Natural features 

Y  Must identify major site features, such as existing stone walls, fences, 
buildings, large trees, rock ridges and ledge, floodplains, historic 
features, inundation areas for high or significant hazard dams, natural 
waterways, water bodies, wetlands, certified vernal pools, drainage 
courses, public water supply recharge areas (Zone 2), NHESP Priority 
and Estimated habitats of rare species, prime farmland or and 
forestland on land within the proposed subdivision and the adjacent 
100 feet surrounding the subdivision. The plan shall identify which of 
the above the developer intends to remain undisturbed.  

 “Due regard” language – no mandatory protection 
 

Road & sidewalk design 

  Requires large cul de sac dimensions for dead ends, does allow 
hammer head turnaround 

 Major and secondary streets must have a ROW of 50 ft and paved 
width of 24 ft. 

 Minor street allowed for up to 5 lots and no longer than 750 feet. 
ROW of 30 ft., paved width of 15 ft. 

 
Other: Alternative 
Assessment 

 Requires an alternative assessment when not proposing an OSD 

Other: Development 
Impact Statement 

  Requires a DIS for projects over 10 lots or non-residential subdivisions 
 Must address: Environmental factors shall mean any destruction, 

damage, or impairment, actual or probable, to any natural resources 
within the Town and shall include but not be limited to water 
pollution, air pollution, sewage disposal, pesticide pollution, noise, 
impairment and eutrophication of rivers, streams, lakes, ponds, or 
other surface or subsurface water resources, destruction of wetlands, 
open spaces, natural areas, parks, or historic districts and sites. 

Other: Open Space 
Development 

  Requires a Conservation Analysis 
 Must identify primary conservation areas where development is 

prohibited due to existing regulations, and secondary conservation 
areas which include: 
 Unprotected elements of the natural landscape such as steep 
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slopes, upland buffers to wetlands, streams, and vernal pools, 
mature woodlands, prime farmland, meadows, wildlife habitats 
including corridors for wildlife movement, and cultural features 
such as historic and archaeological sites and scenic views shall also 
be identified and delineated. Master and open space and 
recreation plan conservation goals are to be considered when 
delineating such conservation areas. 

 Development must minimize disturbance of vegetation and soil 
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Appendix E. 
Green Infrastructure 
Analysis
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Chickley River

Cold  River

Deerfield River - 
Sherman Dam
to Cold River

Deerfield River - 
Cold River

to North River

Clesson Brook

South River

Deerfield mainstem - 
North River to mouth

                        

Green River - 
Thorne Brook

to mouth

North River
mainstem

East
Branch
North
River

Subwatershed % tree 
canopy

Chickley River 81%
Cold River 80%
Deerfield River - Sherman 
Dam to Cold River

80%

Deerfield River - Cold River 
to North River

77%

North River mainstem 76%
East Branch North River 76%
South River 74%
Clesson Brook 74%
Deerfield mainstem - North 
River to mouth

67%

Green River - Thorne Brook 
to mouth

65%

iTree Landscape percent tree cover or canopy estimates 
are derived directly from 2011 National Land Cover 
Data (NLCD). These data estimate percent tree cover 
using satellite data with a 30 meter resolution. 

Every subwatershed in the Deerfield River Watershed 
has 65% or more tree canopy. The subwatersheds with 
the highest percent tree canopy are in the western part of 
the watershed: Deerfield River - Sherman Dam to Cold 
River, Cold River and Chickley River subwatersheds. 
The subwatersheds with the least percent tree cover in 
in the eastern part of the watershed, where there is more 
development. These include the Deerfield mainstem - 
North River to mough and Green River - Thorne Brook 
to mouth subwatersheds.

Note: The iTree Landscape online mapping tool does 
not allow for limiting data analysis tothe Massachusetts 
portion of the watershed, so findings include data for 
subwatersheds extending into Vermont. 
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Chickley River

Cold  River

Deerfield River - 
Sherman Dam
to Cold River

Deerfield River - 
Cold River

to North River

Clesson Brook

South River

Deerfield mainstem - 
North River to mouth

                        

Green River - 
Thorne Brook

to mouth

North River
mainstem

East
Branch
North
River

Subwatershed Annual carbon 
storage value 
in dollars

East Branch North River $116,351,765
Deerfield River - Cold River 
to North River

$99,328,319

Deerfield River - Sherman 
Dam to Cold River

$98,135,750

Green River - Thorne Brook 
to mouth

$97,240,620

Deerfield mainstem - North 
River to mouth

$94,197,927

North River mainstem $84,193,744
Cold River $72,136,992
Chickley River $63,352,069
South River $55,082,838
Clesson Brook $44,604,468

TOTAL $824,624,492

iTree Landscape’s total carbon storage figures were 
derived from U.S. Forest Service Forest Inventory 
and Analysis data for each county. Total carbon 
storage per hectare of land is converted to total 
carbon storage per hectare of tree cover by dividing 
the carbon per hectare by percent tree cover in the 
forest land in the county. 

The subwatershed with the largest annual carbon 
storage value is the East Branch North River, 
however much of that subwatershed is in Vermont. 
The subwatersheds with next largest annual carbon 
storage value are Deerfield River - Cold River to 
North River, Deerfield River - Sherman Dam to 
Cold River and Green River - Thorne Brook to 
mouth.

All tolled, the subwatersheds that make up the 
Deerfield River Watershed have an annual carbon 
storage value of approximately $824 million.

As we consider ways of protecting forests that offer important ecosystem services, providing incentives to 
forest owners for carbon storage should be one strategy employed.
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Chickley River

Cold  River

Deerfield River - 
Sherman Dam
to Cold River

Deerfield River - 
Cold River

to North River

Clesson Brook

South River

Deerfield mainstem - 
North River to mouth

                        

Green River - 
Thorne Brook

to mouth

North River
mainstem

East
Branch
North
River

Subwatershed Rainfall 
Interception 
MG/year

East Branch North River 2,171
Deerfield River - Cold River 
to North River

2,115

Green River - Thorne Brook 
to mouth

2,064

Deerfield mainstem - North 
River to mouth

2,007

Deerfield mainstem - Sher-
man Dam to Cold River

1,973

North River mainstem 1,762
Cold River 1,247
Chickley River 1,266
South River 1,172
Clesson Brook 950

TOTAL 16,727

iTree Landscape’s hydrology estimates of 
precipitation interception and avoided runoff were 
developed using the i-Tree Eco model and local 
leaf area indices and weather data.

The Deerfield River watershed intercepts 
approximately $16.7 billion gallons per year in 
rainfall, recharging streams, rivers and wetlands as 
well as aquifers.
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Chickley River

Cold  River

Deerfield River - 
Sherman Dam
to Cold River

Deerfield River - 
Cold River

to North River

Clesson Brook

South River

Deerfield mainstem - 
North River to mouth

                        

Green River - 
Thorne Brook

to mouth

North 
River

               mainstem

East
Branch
North
River

Subwatershed Avoided 
Runoff $/
year

Deerfield River - Cold River 
to North River

$173,954

Green River - Thorne Brook 
to mouth

$168,952

Deerfield mainstem - North 
River to mouth

$164,992

Deerfield mainstem - Sher-
man Dam to Cold River

$149,074

East Branch North River $147,804
North River mainstem $141,705
Chickley River $96,990
South River $96,343
Clesson Brook $78,120
Cold River $71,607

TOTAL 16,727

In terms of avoided expenditures related to 
stormwater runoff, the Deerfield River watershed 
saves the region approximately $1.2 million per 
year by intercepting rainfall and keeping it out of 
wastewater treatment plants and reducing damage 
costs due to flooding.
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Appendix F. 
Previous Studies
and Ongoing Work
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Flood Mitigation and Climate Resiliency Initiatives in the Watershed 
 
Climate change research indicates a high likelihood of increases in extreme weather events in our 
region, including flooding. Therefore efforts to develop strategies and actions to mitigate floods 
and enhance resiliency in the face of climate change are very important.  
 
Numerous watershed organizations, state and federal agencies, municipalities and UMass 
researchers have been pursuing flood mitigation and climate resiliency efforts for the Deerfield 
River watershed. Many of these fall in the realm of assessments and guidance for municipalities 
where many decisions affecting flood resiliency are made. A few restoration efforts that would 
increase flood resiliency have taken place or are on the horizon. The following flood resiliency 
activities may help pave the way for future Section 319 projects to benefit water quality by 
allowing flood waters to access flood plains and restoring rivers to reduce streambank erosion 
and sedimentation. 
 
The Creating Resilient Communities (CRC) group has served as a forum for sharing information, 
collaborating and coordinating efforts among groups for many of these flood resiliency 
initiatives.  CRC provided a description of these projects, below.  CRC also assembled a matrix 
of damages due to Tropical Storm Irene and the status of repairs (2016), which is included at the 
end of this section. 
 
 
Assessments, Guidance and Trainings 
 
UMass Amherst RiverSmart Communities Program (https://extension.umass.edu/riversmart/) 
A project of UMass Amherst Extension, it combines river research, social policy and community 
outreach to address river floods in New England. Among its publications are: 
 
Supporting New England Communities to Become River-Smart: Policies and Programs that can 
Help New England Towns Thrive Despite River Floods. 
(https://extension.umass.edu/riversmart/policy-report) Intended for community leaders and 
government agencies, the report lists five target recommendations for fluvial hazard assessment; 
upgrading vulnerable stream crossing infrastructure; supporting River-Smart planning and 
mitigation; providing outreach and training on river dynamics; and supporting River-Smart 
regional intermediaries.  
 
Municipal Guidance for Flood Emergencies: Franklin and Berkshire Counties, Massachusetts. 
(http://scholarworks.umass.edu/water_publications/2/) 
This document provides brief descriptions of actions municipal staff and officials should take 
prior to, during and in the aftermath of flood events. It is intended to help streamline and better 
coordinate actions of the municipal highway department, selectboard and administrative staff, 
emergency management director, police, fire department, building commissioner and board of 
health with community volunteers, regional, state and federal agencies. The document was 
prepared in response to requests from municipal officials after TS Irene and has been distributed 
with the assistance of the Franklin Conservation District. 
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The RiverSmart project has also conducted an assessment and analysis of stream power in the 
Deerfield River watershed and is preparing GIS layers with locations of farmland most 
vulnerable to erosion. 
 
UMass Amherst, MassDOT, Trout Unlimited, Stream Crossings Explorer (in development, 
scheduled to be released in July 2017) 
This online tool conveys information related to aquatic connectivity and ecological aspects of 
rivers as well as risk of failure of road-stream crossings and associated disruption of emergency 
services. This tool was designed for state and municipal agencies, local decision-makers, 
regional planners, conservation organizations, transportation planners, and natural resource 
managers. It is being piloted in the Deerfield Watershed, MA. Key metrics in the evaluation 
include: Ecological Disruption (Coldwater Restoration Potential); Structural Risk; Geomorphic 
Risk; Hydraulic Risk; and Disruption of Emergency Services. 
 
The Nature Conservancy, Northeast Aquatic Barrier Prioritization Tool 
This tool has recently been updated by The Nature Conservancy (TNC) and partners. This new 
assessment includes culverts as well as dams, and is designed to support planners and managers 
in their efforts to target dam removals, fish passage improvements, and other aquatic 
connectivity projects to maximize benefits for migratory fish or other species of interest. The 
tool includes a customization tool to run dam removal and culvert replacement 
scenarios.  http://maps.freshwaternetwork.org/northeast/ 
 
Franklin Regional Council of Governments (FRCOG) Fluvial Geomorphic and Habitat 
Assessments 
With the aid of MA DEP 604b grants, FRCOG undertook fluvial geomorphic and habitat 
assessments of the North and South River watersheds. The goals of the projects were to provide 
information on the causes of erosion, channel instability and habitat degradation; to provide 
sufficient technical information and design specifications to secure funding from the s.319 
program and other sources to implement water quality improvement projects in these watersheds. 
 
Western Region Homeland Security Advisory Council Disaster Debris Management Plan 
Template (http://wrhsac.org/projects-and-initiatives/disaster-debris-management/)  
With the aid of FRCOG the WRHSAC has created a template to fill a gap in the emergency 
preparedness of many communities in western Massachusetts. The goals of the Debris 
Management Plan are to help municipalities improve response and recovery times following an 
emergency; reduce the costs of debris management and qualify for federal reimbursements. By 
having a template that is easy to access and complete, communities will be better positioned to 
manage storm debris and receive reimbursements for the associated costs. The Franklin 
Conservation District is assisting in dissemination of information about the plan template.  
 
Franklin Conservation District (FCD) and FRCOG River Corridor Mapping Protocol, and Tools 
for River Corridor Management 
FCD has engaged Field Geology Services to develop a river corridor mapping protocol that uses 
GIS, LiDAR, aerial photos, topographic maps and the historical record to delineate the likely 
future river channel over long periods of time in the North River watershed in Colrain. The 
mapping protocol will be applicable at a parcel level scale and enable communities to identify 
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locations most susceptible to future flooding and where floodplain management may be most 
beneficial.  
 
FRCOG in partnership with the Franklin Land Trust is developing a model conservation 
easement that could be used to permanently protect locations for rivers to access their floodplains 
and meander within their river corridors. They are also preparing a model bylaw so that 
communities can restrict development in active floodplains and river corridors. 
 
Vermont Departments of Environmental Conservation and Transportation Vermont Rivers and 
Roads Program 
These agencies have collaborated on a training program for municipal highway department staff, 
construction contractors, design consultants and regional planning commissions to better 
understand river processes. A series of trainings explores the nature and causes of river stability, 
the relationship to transportation infrastructure and flood resiliency and how best to restore rivers 
and roads to improve flood resiliency.  
 
The Vermont agencies are making their materials and staff available for trainings in 
Massachusetts, and the Franklin Conservation District is currently pursuing funding to bring 
these trainings to highway departments in Franklin County. 
 
Restoration for Climate Resiliency 
Several restoration projects to aid climate resiliency have been completed or are in the works:  
 
FRCOG with the help of a Section 319 grant restored a segment of the South River in Conway in 
2016. The project stabilized a section of riverbank using bioengineered methods and improved 
access to the river’s floodplain. 
 
Town of Deerfield and Franklin Conservation District With the aid of an SEP, FCD awarded 
funds to the Town of Deerfield to help pay for replacement of a damaged, undersized culvert 
with a larger, open bottom one on Mill Village Road in 2014. The new culvert will now allow 
higher flows in storms and better aquatic and wildlife passage on this tributary of the Deerfield 
River. 
 
Connecticut River Conservancy and Partners have been awarded funds for river restoration in the 
North River watershed through the Long Island Sound Regional Conservation Partnership 
Program (RCPP) of the NRCS. Two major projects are in the planning stages: 
 
Restoration of approximately 6,000 linear feet of river frontage owned by the Dornbush family 
in Colrain is in the final design and permitting stages. Bioengineered structures will stabilize the 
riverbank and return the river to a more natural condition, reducing erosion and sedimentation. 
 
The RCPP is also poised to fund river restoration of two public water supply well sites in 
Colrain. The wells are adjacent to the North River whose banks were severely eroded during 
Irene, threatening drinking water for residents of Shelburne, Buckland and Colrain. Conceptual 
designs and initial cost estimates for bioengineered structures were prepared by Field Geology 
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Services under a 604b grant awarded to FRCOG. The project is about to begin the final design 
and permitting stage under the auspices of the Connecticut River Conservancy and its partners. 
 

 
Town of Deerfield’s Efforts Toward Climate Resiliency 
 
Since Deerfield lies near the mouth of the Deerfield River, it is subject to flood impacts from the 
entire watershed. The Town has undertaken a number of measures to improve resiliency to 
floods and other impacts of climate change since the October 2005 storm which caused $4.5 
million in infrastructure damage. (The Town also suffered damages from severe storms in 2007, 
2009 and 2011.) Measures include: 
 

 The DPW and police departments mapped areas of inundation that occur at different 
storm intensities.  

 The Town developed Deerfield Operation Neighborhood that identified parts of Deerfield 
that would be cut off and isolated during storm events, named coordinators and drilled for 
events. As a result of these preparations, the Town had no loss of life during TS Irene. 

 The Town identified culverts that were at risk for failure or fail regularly and other 
infrastructure such as roads and bridges that are potentially at risk. 

 Stormwater runoff was identified as a concern, and in 2010 the Town adopted a 
Stormwater Bylaw and Regulations that, in line with the MA DEP stormwater 
regulations, require use of low impact approaches for stormwater management.  

 In addition the Planning Board adopted the “Deerfield Best Development Practices 
Guidebook”, a set of voluntary stormwater guidelines to educate developers and 
homeowners about the Town’s approaches to stormwater management. 

 The Town supported conservation restrictions on agricultural floodplains using funds 
voted by the Town from the Community Preservation Act. 

 Deerfield supported the maintenance of agricultural buffers with reduced assessment on 
agricultural land. 

 The Town avoided riverbank armoring and channelization on a piecemeal basis and has 
used bioengineered solutions such as rock cross barbs and root wads to reduce the erosive 
force of the river, protect roads and the sewage treatment plant. 
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Deerfield River 
Watershed 
Impaired Areas 
Identified and 
Mapped by 
Creating Resilient 
Communities 2013

Draft for CRC 01.30.2013 Restoration 
updates 2016 Restoration Activities

Status of Restoration (Designed, 
permitted, Completed, Awaiting 
funding, etc.) Comments

Impaired 
Location 
Number Town Location Problem

1 Colrain Rte. 112/Jacksonville Road Road washouts
All washouts on Rte.112/Jacksonville Rd. were 
fixed.

2 Colrain Rte. 112/Jacksonville & Thompson Roads Washouts at Green Bridge
 All washouts on Rte.112/Jacksonville Rd. were 
fixed.

3 Colrain Thompson Road Road washouts; bridge footing undermined
This bridge was recently rehabbed. Mass DOT 
Resident Engineer on site.

4 Colrain Rte. 112/Jacksonville Road Ag fields eroded; bridge footings eroded
5 Colrain Jacksonville Rd/Colrain Ctr E Branch North R. erosion
6 Colrain River Street Erosion, rip-rap repeat, homes damaged There was some rip-rap done along River St. 

7 Colrain River St, Rte. 112 bridge Sediment & erosion, rip-rap bank armoring
There was some sediment removal done at this 
site and rip-rap.

8 Colrain Near Colrain center Highway Dept saltshed; bank erosion None
9 Colrain Main & Lively Roads Ag fields, dam at BBC damaged

10 Colrain Main & Lively Roads Ag fields damaged; landslide
11 Colrain Green River Road north of Nelson Rd Repeated road washouts All washouts have been repaired
12 Colrain Lower Green River Rd Bank erosion, armored banks, dam & bridged damaged All washouts have been repaired
13 Colrain Adamsville Rd at border w/Heath Bridge footings undermined All washouts have been repaired
14 Colrain Adamsville & Charles Maxam Rds Bank, stream erosion by bridge
15 Colrain Adamsville & Wilson Hill Rds Stream bank armored repeatedly
16 Colrain Adamsville Rd Bridge/stream channel erosion
17 Colrain Heath Rd Landslide
18 Colrain Thibodeau Rd Perched culvert; gabions failing
19 Colrain Heath Rd Gabions failing

20 Colrain Call Rd Bridge footings undermined

There is only one bridge on this road and it was 
recently closed to traffic. It is a ten to twenty foot 
bridge.

21 Colrain Rte 112/Main Rd Bank erosion old bridge abutment

K. Stevens of MassDOT believes this bridge is a 
Mass DOT bridge. She thinks it is the one by 
Marty's Repair. His address is 271 Main Rd. If this 
is the correct bridge it was repaired.

22 Colrain Charlemont Rd Bridge footings undermined

23 Shelburne Brook Rd by Hinsdale Brook Stream erosion, repeatedly None

Keep Tom Miner & the Shelburne Cons 
Com in the loop about watershed-based 
plan. Evaluation and restoration of this 
site are a priority for the Town. Hinsdale Brook, Brook Rd. Shelburne

24 Deerfield Pogues Hole Rd Failing culverts

25 Deerfield Mill Village Rd Failing culvert Temporary plastic tube replacement
Awaiting funding to make more permanent 
repair

26 Deerfield Mill Village Rd Failing culvert Culvert replaced with larger, open bottom culvert Completed

27 Deerfield Large area of southern Deerfield
Ag fields severly damaged by TS Irene; riparian areas severly 
degraded

28 Conway Shelburne Falls Rd Schneck Brook bridge abutments failing
Temporary plastic tube replacement

Awaiting funding to make more permanent 
repair

29 Conway Shelburne Falls Rd River banks armored repeatedly Road and slope repairs Completed
30 Conway Ashfield Rd Armored river banks upstream of bridge Road and slope repairs Completed
31 Buckland Bailey Rd Armored stream bank Road and slope repairs Completed
32 Buckland Old Hawley Rd Bridge damaged
33 Buckland Lower Street Stream armored w/rip-rap
34 Buckland Clesson Brook Rd Stream bank armoring post TS Irene, repeat
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Deerfield River 
Watershed 
Impaired Areas 
Identified and 
Mapped by 
Creating Resilient 
Communities 2013

Draft for CRC 01.30.2013 Restoration 
updates 2016 Restoration Activities

Status of Restoration (Designed, 
permitted, Completed, Awaiting 
funding, etc.) Comments

35 Buckland Ashfield Rd Stream bank erosion at bridge
36 Charlemont West Oxbow Rd Gabions failing
37 Heath Judd, Dell, Saunder & Jacksonville Stage Rds Dam failed
38 Heath Taylor Brook Rd Rip-rap in stream post TS Irene Road and slope repairs Completed
39 Charlemont & Hawley East Hawley Rd Stream banks armored repeatedly
40 Hawley East Rd 3 sites post TS Irene rip-rap, repeat
41 Hawley Lower East Rd Rd closed; landslide, stream bank erosion Road and slope repairs Completed
42 Hawley West Hawley & Middle Rds Extensive problems post TS Irene
43 Charlemont Tower Rd Ag fields damaged; excessive storm debris
44 Savoy Rte 2/Mohawk Trail Rip-rip along Cold River post TS Irene Road and slope repairs Completed
45 Charlemont Rte 2/Mohawk Trail Rip-rap along Cold River post TS Irene Road and slope repairs Completed
46 Rowe & Florida River Rd Bank failures armored w/rip-rap post flood  Road and slope repair Completed
47 Rowe & Florida River Rd Bank failures armored w/rip-rap post flood  Road and slope repair Completed
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Stakeholder Outreach to Inform Plan Recommendations

FRCOG conducted general and targeted outreach to key watershed stakeholders to inform the 
development of the plan and its recommendations.  General outreach included postings on FR-
COG’s website and FaceBook page, a survey, a workshop targeted to local officials, project updates 
provided to the Creating Resilient Communities group and the MA Fluvial Geomorphology Task 
Force, and a presentation to the Franklin Regional Planning Board.  Targeted outreach included 
interviews with representatives of key watershed stakeholder groups, including:  Connecticut 
River Conservancy; USDA Natural Resources Conservation Service (NRCS); UMass-Amherst; Trout 
Unlimited; Deerfield River Watershed Council; and MassDFG’s Division of Ecological Restoration.   
The Franklin Conservation District assisted the FRCOG with the interviews of key stakeholders.  
The information received from the stakeholder outreach efforts is summarized by issue, below.  
Recommendations are also noted and included in Section XX and Table XX.

Land Use Regulation and Management Strategies for Watershed Health and Flood Resil-
ience 

While the response to the survey wasn’t robust (55 respondents), the results of the survey and the feed-
back from the 58 local officials who attended the climate change workshop indicate strong support for a 
variety of land use regulations (zoning, floodplain bylaws) and land management and protection strate-
gies.  The other important thing to note is that there are several strategies that people were not sure of 
and needed to be provided with more information.  These results can inform future public education and 
outreach activities.
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Strategy Very to Moderately 
Important for my 

town

Not Sure/Need More 
Information

Use updated rainfall data to size new stormwater pipes, culverts, and 
other infrastructure to handle high water flows from severe storms.

87% 8%

Use recent erosion hazard and floodplain mapping to identify at risk 
infrastructure. 88% 8%

Map river corridors using science-based methods to identify areas that 
rivers may erode and where river channels might move over time. 83% 8%

Adopt or encourage the use of tools such as purchasing easements from 
willing landowners to protect river corridors. 58% 19%

Secure funding and undertake projects that reconnect rivers and streams 
to their floodplains. 71% 16%

Prohibit or limit new development in river corridors by updating flood-
plain regulations and/or adopting a river corridor overlay district. 70% 13%

Encourage the use of techniques such as rain gardens, porous pavement, 
and others to reduce stormwater runoff and recharge aquifers. 68% 15%

Encourage flood-proofing retrofits of existing commercial and municipal 
structures when they are part of a redevelopment project. 66% 15%

Update floodplain and land use regulations and/or provide incentives 
for development projects to restore or create places for rivers to flood, 
helping to protect infrastructure.

72% 18%

Encourage the use of better stormwater management practices for all
new development and redevelopment projects such as Low Impact
Development (LID) or Green Infrastructure.

74% 14%

Develop incentives for landowners to return impervious surfaces, 
such as pavement, to permeable surfaces such as gravel, especially 
once the pavement is no longer needed.

59% 17%

Develop regulations to specify the percent of impervious surface allowed 
in developments, such as roads and parking lots, to reduce stormwater 
runoff.

56% 15%

Develop regulations or incentives to plant trees to shade developed 
areas, especially sidewalks, streets and parking lots, to reduce heat 
island effect and reduce stormwater runoff.

62% 12%

Flood-proof critical facilities, including public water supplies and waste-
water treatment plants. 73% 9%

Promote education and outreach to homeowners on the use of rain gar-
dens, downspout disconnection and tree planting. 75% 6%

Erosion and Sedimentation

Landslides and Ongoing Erosion and Sedimentation

Dethier, et al.2 identified 400 landslides in the White River watershed of Vermont and 274 in 
the Deerfield River watershed (including the Vermont portion of the watershed).  Roughly the 

2  Dethier, Evan, F. Magilligan, C. Renshaw and K. Nislow, 2016. The role of chronic and episodic 
disturbances on channel-hillslope coupling: The persistence and legacy of extreme floods. Earth Surf. 
Process. Landforms 41, 1437-1447.
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same number of landslides occurred during TS Irene as in the previous 30 years combined.  Ac-
cording to Dethier, et al., erosion and sedimentation downstream of landslides continue to have 
a persistent water quality impact at a site scale due to the presence of suspended sediments.   
These suspended sediments persist even in low flow conditions as streams continue to erode 
large glacio-lacustrine deposits made up of a large volume of very fine sediments.  Since reveg-
etation of these sites may take between 5 and 30 years, this erosion and sedimentation contin-
ues until the landslide scars are stabilized with vegetation.

Recommendation:  Focus on containment/stabilization of fine-grained deposits to reduce ero-
sion and sedimentation in watershed locations with active landslides.

Road Runoff and Sedimentation

There are XX miles of dirt roads in the watershed and sediment from spring re-grading of these 
roads and stormwater runoff is collecting in large quantities in the rivers and streams.  The water 
quality of the upland headwater streams and sections of the larger tributaries are at high risk.

Recommendations:  Conduct assessments of conditions in the HUC 12 subwatersheds.  Identify 
priority sites for the implementation of low-tech BMPs, like swales, water bars, and bioretention.  
Investigate the use of best practices for maintenance of dirt roads (see the Unpaved Roads BMP 
Manual http://www.mass.gov/eea/docs/dep/water/resources/a-thru-m/dirtroad.pdf ) and conduct 
outreach to town DPW staff.  

Water Quality Standards and Monitoring

Needs

Massachusetts’ Water Quality Standards should be more comprehensive and include both 
chemical to biological descriptions and standards.  While the Deerfield River watershed has 
pristine areas, some locations are at risk, and chemical standards alone do not adequately re-
veal the water quality. Developing biological standards will require a lot of data.  The Deerfield 
River Watershed has a fairly comprehensive biological and chemical data set because Mass Fish 
& Wildlife and the Deerfield River Watershed Association have completed studies of coldwater 
streams and fish species that are associated with them.  However, this data set is 10 years old.  
FRCOG completed habitat and macroinvertebrate and fish community surveys as part of the 
Fluvial Geomorphic and Habitat assessments conducted for the South and East Branch North 
Rivers.  Xx link?

Periodic reassessment is needed for these areas as well as data collection in areas not yet as-
sessed.    

With biological standards in place, Best Management Practices (BMPs) could be designed to 
achieve the biological goals and standards. 

Recommendations:  Conduct baseline habitat assessments as part of the fluvial geomorphic 
assessments for the remaining HUC 12 subwatersheds.  Use the methodology developed and 
piloted in the South River and East Branch North River subwatersheds (604b-funded projects).  
In tandem, develop a rotating schedule for reassessing and updating the data sets for the HUC 
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12 subwatersheds.  Integrate with other data collection efforts (fish) undertaken by MassDFG.

Consider strategic monitoring (temperature, e.coli) of some HUC 12 subwatersheds/sites to 
bracket sources and monitor water quality.  Involve trained volunteers.  

The state should define the biological standards that define a healthy river based on macroin-
vertebrate surveys, algae and fish.  

We need a stronger collaborative framework between municipalities, nonprofits and state gov-
ernment and funding to support water quality monitoring/data collection projects.

River Restoration Projects

Priorities for the implementation of restoration projects should follow those identified by 
NRCS staff and by the 604b-funded fluvial geomorphic and habitat assessments completed by 
FRCOG. The Colrain and Shelburne Fire District well sites in Colrain are high priorities for res-
toration since they affect public drinking water supplies. Other priority sites include locations 
in the South River, East Branch North River, North River, and other places where municipal 
infrastructure is at risk.   MassDEP and MA Fish & Wildlife need to develop certainty about in-
stream structures and settle on newer BMPs such as bioengineered components for rivers and 
be prescriptive so permitting can be smoother. In Vermont the use of bioengineered structures 
is not a problem - permitting for them by the state sails along.  

Recommendations:  We need a stronger collaborative framework between municipalities, 
nonprofits and state government and funding to support river restoration projects.

Floodplains and Riparian Areas

There are significant areas (in terms of acreage) in the watershed that have little or no ripar-
ian buffer.  Stream shading is an important variable in terms of habitat condition and resiliency 
to the impacts of climate change.  Lack of riparian vegetation, especially on actively farmed 
lands, can also contribute to water quality impairments (sedimentation, nitrogen, phosphorus).  
There are very few, if any, incentives for agricultural landowners to restore or establish ripar-
ian buffers due to the match requirements and potential tax burden associated with existing 
programs.  The state of Vermont, through their river corridor easement program, requires a 75 
foot riparian buffer strip be maintained.  FRCOG has been awarded 319 funding to work with 
the Franklin Land Trust to development a similar corridor easement tool for use in Massachu-
setts.   Over the long-term, it is likely that less land will be taken out of production if a riparian 
buffer is established versus the amount of acreage lost to fluvial erosion.

Following Tropical Storm Irene, the NRCS conducted land surveys in areas of the lower Deer-
field River Watershed in the Town of Deerfield.  The results of these site visits indicated that 
soil loss from Irene had reduced riparian buffers by about 6 feet. From Stillwater Bridge down-
stream to the mouth of the Deerfield, TS Irene produced “major devastation” to riparian areas 
and farmland soil loss.  In many areas farmland was leveled and sediment from Irene pushed 
back into riparian buffer areas. Sediments covered shrubby growth and was heaped around 
trees, smothering their root systems, which over time is now killing the buffer trees.
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In the upper areas of the watershed in the Town of Charlemont and where Clesson Brook en-
ters the valley, significant soil was lost from agricultural lands. Those locations are now part of 
the river.

Throughout the watershed riparian buffers associated with agricultural land are severely 
damaged or non-existent.   Most farmers received money from NRCS programs to repair their 
farmland. No funds were available for the restoration of riparian buffers. This scenario is true 
throughout the entire Massachusetts portion of the watershed. Farmers sought NRCS assis-
tance only for restoring their farmland, not for buffers as they can make no money on buffer 
lands. While this is short-term thinking, it is part of the economic reality faced by farmers.

Recommendations:  

•	 Priority areas for riparian buffer restoration: Riparian buffers all along Clesson Brook and the 
East and West Branches of the North River. In these areas agricultural lands go right to the 
rivers’ edges and are vulnerable to erosion in future storm events. The Green River has little 
agricultural land near riparian areas, but the river buffers were severely damaged by TS 
Irene. The road to Leyden, which follows the Green River, was washed out during Irene.

•	 Outreach to Farmers on the Benefits of Riparian Buffers:  Work with Connecticut River Conser-
vancy, NRCS, Trout Unlimited and other watershed stakeholders to provide useful informa-
tion to farmers, including sources of funding for planting riparian buffers.

•	 Riparian Buffer Assessment: Inventory and assess the condition of riparian buffers in HUC 
12 subwatersheds.  Prioritize areas for restoration and the implementation of BMPs.  Iden-
tify willing landowners who might consider an river corridor easement and maintaining a 
riparian buffer.

•	 Funding gaps: Municipalities and other government entities are not eligible for NRCS pro-
grams. However, the current Farm Bill may have as much as $150 million for watershed 
operations and planning. If the necessary planning and assessments were conducted using 
those funds, watershed rehabilitation of bridges and culverts might be possible with funds 
from P.L. 566, administered by NRCS.  https://www.nrcs.usda.gov/wps/portal/nrcs/main/na-
tional/programs/landscape/wfpo/ 

Dams and Road Crossings

Habitat fragmentation and compromised flood resilience are two problems associated with 
the high number of dams and road crossings in the Deerfield River Watershed.  The MassGIS 
datalayer for dams is outdated.  Recent field investigations indicate that the number of dams 
in the watershed, particularly low-head dams (3 to 4 feet in height) is seriously undercounted.  
Additionally, even if a dam has been breached, often there are remnants of the dam structure in 
the floodplain, river corridor and/or river channel that impact habitat connectivity and flood 
resilience.  This was a common condition found in the South River subwatershed (2013 Fluvial 
Geomorphic & Habitat Assessment Report) and likely to be found in many of the HUC 12 sub-
watersheds.

Two new assessment tools are available that stakeholders can use to evaluate and prioritize 
the condition of dams, culverts and other road crossings for their condition, habitat impacts 
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and risks.

•	 The Northeast Aquatic Barrier Prioritization Tool has recently been updated by The Nature 
Conservancy (TNC) and partners. This new assessment includes culverts as well as dams, and is 
designed to support planners and managers in their efforts to target dam removals, fish pas-
sage improvements, and other aquatic connectivity projects to maximize benefits for migratory 
fish or other species of interest. The tool includes a customization tool to run dam removal and 
culvert replacement scenarios. http://maps.freshwaternetwork.org/northeast/#       

•	 The Stream Crossings Explorer (in development as part of a MassDOT-funded project and 
scheduled to be released in July 2017) conveys information related to aquatic connectivity and 
ecological aspects of rivers as well as risk of failure of road-stream crossings and associated 
disruption of emergency services. This tool was designed for state and municipal agencies, local 
decision-makers, regional planners, conservation organizations, transportation planners, and 
natural resource managers. It is being piloted in the Deerfield Watershed, MA. Key metrics in 
the evaluation include:

o Ecological Disruption (Coldwater Restoration Potential)

o Structural Risk

o Geomorphic Risk

o Hydraulic Risk

o Disruption of Emergency Services

Numerous small dams in the Deerfield River Watershed no longer serve a purpose, are partly 
breached or in poor condition.  Ownership of some of these dams is not clear and can be an 
obstacle to removal.  

Several priority dam removal projects were identified by stakeholders:

o At Foundry Brook near East Branch of the North River in Colrain is an old dam in 
poor condition. May be feasible for removal, but dam ownership is not clear.

o On the East Branch of the North River off Foundry Village Road is a remnant of a 
dam. Since it still has an approximately 3 foot drop, it impedes aquatic organism 
passage. This dam was a priority site noted in the FRCOG 604b-funded Fluvial Geo-
morphic and Habitat Assessment project for the East Branch North River. Yet again, 
dam ownership is not known. Since both of the above projects are near one another, 
removal might be done simultaneously. Both streams are coldwater segments.

o The Albert Davenport Dam in the Buckland-Shelburne area has been declared a “sig-
nificant hazard” by the MA Office of Dam Safety. It sits on a tributary of the Deerfield 
River. If it ruptures, it could severely damage town roads and other infrastructure.

Funding and Technical Assistance Opportunities for Dam Removal and Culvert Replace-
ment Projects:
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•	 State Dam and Sea Wall Removal and Repair Funds could be a resource for removing 
municipally-owed dams. The fund provides grants and low interest loans. A new round 
is expected soon. Design/permitting is funded first; a second grant round would fund the 
construction phase.

•	 NRCS programs can fund dam projects for private land owners. Otherwise, few programs 
are available to fund removal of privately owned dams.  However, NRCS programs require 
stamped engineered plans, and that can be prohibitively expensive for landowners.

•	 MassDFG DER’s Culvert Replacement Municipal Assistance Grant Program will have 
$750,000 annually for the next 4 years for culvert replacement, including $200,000 for the 
Deerfield River watershed over the next 2 years (i.e. $100,000 per year). Municipalities are 
eligible to apply. Eligible projects are freshwater, town-owned public ways in an area of high 
ecological value.

•	 DER will continue to conduct trainings for municipalities on culvert replacement in Ash-
field.

•	 Trout Unlimited (TU) has a pilot culvert program in northern Vermont that could be ex-
panded to include the Massachusetts portion of the Deerfield River Watershed if funding 
can be secured.  TU members help develop grassroots support for culvert replacements and 
TU engineers provide technical assistance, initial engineering designs and help with grant 
applications to fund culvert upgrades.
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Funding Source Description Reference
Massachusetts Grant Programs for Regional Planning Agencies and Towns
District Local 
Technical 
Assistance (DLTA)

The District Local Technical Assistance (DLTA) program 
provides funding to all 13 regional planning agencies 
(RPAs) that enables them to offer no cost, technical 
assistance to their member communities.  Funding 
allows RPAs to assist cities and towns with projects that 
address State Sustainable Development Principles and/
or support the collaboration among communities to 
develop and implement regional plans and programs. 
In addition, DLTA funding can be used to establish 
and launch municipal partnerships that encourage 
municipalities to work together to achieve and/
or enhance cost-effective service delivery, or create 
and sustain ongoing collaboration and consultation 
on issues affecting cities and towns.  Since 2006, the 
Commonwealth has funded the District Local Technical 
Assistance (DLTA) Program.  Examples of past eligible 
projects in Franklin County include Open Space & 
Recreation Plan updates and Zoning updates. 

http://www.mass.gov/anf/docs/anf/
cic/regionalization-guide.pdf

https://malegislature.gov/Laws/
GeneralLaws/PartI/TitleIII/Chapter29/
Section2XXX

Community 
Compact

The Community Compact Cabinet (CCC) was created 
in 2015 and now provides three opportunities for 
municipalities to implement best practices and projects 
that promote long-term sustainability.

http://www.mass.gov/governor/
administration/groups/
communitycompactcabinet/

Agricultural Grants and Loans
Agricultural 
Environmental 
Enhancement 
Program (AEEP)

AEEP is a competitive, reimbursement grant program 
that funds materials and labor for conservation 
practices that mitigate or prevent negative impacts 
to the state’s natural resources that may result from 
agricultural practices. Practices funded include those 
that prevent direct impacts on water quality, ensure 
efficient use of water, and address agricultural impacts 
on air quality. Reimbursement grants up to $25,000 will 
be awarded on a competitive basis.

http://www.mass.gov/eea/agencies/
agr/about/divisions/aeep.html

Agricultural 
Preservation 
Restriction (APR) 
Program

The primary purpose of the APR program is to preserve 
and protect agricultural land, including designated 
farmland soils, which are a finite natural resource, 
from being built upon for non-agricultural purposes 
or used for any activity detrimental to agriculture 
and to maintain APR land values at a level that can be 
supported by the land’s agricultural uses and potential. 
The APR Program is a voluntary program which offers 
a non-development alternative to farmers and other 
owners of “prime” and “state important” agricultural 
land who are faced with a decision regarding future use 
and disposition of their farms. Towards this end, the 
program offers to pay farmers the difference between 
the “fair market value” and the “agricultural value” 
of their farmland in exchange for a permanent deed 
restriction which precludes any use of the property that 
will have a negative impact on its agricultural viability.

http://www.mass.gov/eea/agencies/
agr/land-use/agricultural-preservation-
restriction-program-apr.html

APR Improvement 
Program

To help sustain active commercial farming on lands 
protected by the Agricultural Preservation Restriction 
Program.

http://www.mass.gov/eea/agencies/
agr/about/divisions/aip.html
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Funding Source Description Reference
Massachusetts Grant Programs for Regional Planning Agencies and Towns
Agricultural Energy 
Grant Program

The Ag-Energy Grant Program provides funding to 
help agricultural operations improve energy efficiency 
and adopt alternative clean energy technologies. 
Reimbursement grants up to $20,000 are awarded on a 
competitive basis.

http://www.mass.gov/agr/programs/
energy

Accelerated 
Conservation 
Planning 
Partnership (ACPP)

The ACPP is a cooperative initiative among MDAR, 
NRCS, and the Massachusetts Association of 
Conservation Districts (MACD). The partnership is 
intended to accelerate conservation planning and the 
provision of technical assistance to farmers to address 
water quality and other resource concerns. Through 
the partnership, NRCS and MDAR jointly fund four 
conservation planners, a nutrient management planner, 
and support staff throughout the state.

Farm Viability 
Enhancement 
Program

The Farm Viability Enhancement Program assists 
farmers in improving their economic viability and 
economic integrity through the development and 
implementation of a Farm Viability Enhancement 
Plan. The Program is a business planning program that 
provides technical assistance and advice to farmers 
who wish to diversify or modernize operations, remain 
efficient and competitive, and be environmentally 
sustainable. Funding is available for farmers to 
implement improvements recommended in their 
business plan if they are willing to agree to a short term 
non-development covenant on their farmland.

http://www.mass.gov/eea/agencies/
agr/about/divisions/fvep.html

NRCS Long Island 
Sound Watershed 
- Regional 
Conservation 
Partnership 
Program (LISW - 
RCPP)

The Regional Conservation Partnership Program (RCPP) 
promotes coordination between NRCS and its partners 
to deliver conservation assistance to producers and 
landowners. The Long Island Sound Watershed Regional 
Conservation Partnership Program (LISW-RCPP) focuses 
on private working lands to manage soil nutrient loss, 
protect non-industrial forest habitat, biodiversity, 
and drinking water sources, and stem erosion and 
thus improve resiliency on working lands through 
riparian restoration. The LISW-RCPP is a landscape 
scale initiative that will concentrate on the adoption of 
best management practices on private working lands, 
providing both technical and financial assistance.

http://www.lisw-rcpp.com/home.html

NRCS 
Environmental 
Quality Incentives 
Program (EQIP)

EQIP provides financial and technical assistance to 
agricultural producers in order to address natural 
resource concerns and deliver environmental benefits 
such as improved water and air quality, conserved 
ground and surface water, reduced soil erosion and 
sedimentation or improved or created wildlife habitat.

https://www.nrcs.usda.gov/wps/
portal/nrcs/main/ma/programs/
financial/eqip/
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Funding Source Description Reference
Massachusetts Grant Programs for Regional Planning Agencies and Towns
NRCS Emergency 
Watershed 
Protection 
Program

The Emergency Watershed Protection (EWP) program 
allows NRCS to address problems in the watershed 
caused by floods, fires, windstorms and other natural 
occurrences when they cause an imminent threat to 
life and property. EWP is a disaster recovery program 
made available in emergency situations when neither 
the state nor the local community is able to repair a 
damaged watershed. EWP assists groups of people with 
a common problem rather than providing assistance 
on an individual basis. All EWP projects must be 
sponsored by a political subdivision of the state; such 
as a city, county, tribe or conservation district. The 
sponsor secures land rights and funds 25 percent of 
the project cost, either in cash or in-kind contributions. 
NRCS administers the program and provides technical 
assistance.

https://www.nrcs.usda.gov/wps/
portal/nrcs/main/ma/programs/
financial/ewp/

NRCS Conservation 
Stewardship 
Program (CSP)

The Conservation Stewardship Program helps 
agricultural producers maintain and improve 
their existing conservation systems and adopt 
additional conservation activities to address priority 
resources concerns. Participants earn CSP payments 
for conservation performance—the higher the 
performance, the higher the payment.

https://www.nrcs.usda.gov/wps/
portal/nrcs/main/ma/programs/
financial/csp/

NRCS Agricultural 
Conservation 
Easement Program 
(ACEP)

The Agricultural Conservation Easement Program 
(ACEP) provides financial and technical assistance to 
help conserve agricultural lands and wetlands and their 
related benefits. Under the Agricultural Land Easements 
component, NRCS helps Indian tribes, state and local 
governments and non-governmental organizations 
protect working agricultural lands and limit non-
agricultural uses of the land.  Under the Wetlands 
Reserve Easements component, NRCS helps to restore, 
protect and enhance enrolled wetlands.

https://www.nrcs.usda.gov/wps/
portal/nrcs/main/ma/programs/
easements/acep/

NRCS Agricultural 
Management 
Assistance (AMA) 
Program

AMA helps agricultural producers use conservation to 
manage risk and solve natural resource issues through 
natural resources conservation. NRCS administers the 
AMA conservation provisions while the Agricultural 
Marketing Service and the Risk Management Agency 
implement other provisions under AMA.

https://www.nrcs.usda.gov/wps/
portal/nrcs/detail/ma/programs/
financial/?cid=stelprdb1249913
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Funding Source Description Reference
Flood Hazard Mitigation and Climate Resiliency
MEMA Hazard 
Mitigation Grant 
Program (HMGP)

The HMGP provides funds to states, territories, tribal 
governments, and other communities after a disaster 
to reduce or eliminate future risk to lives and property 
from natural hazards. State and local governments, 
tribal organizations, and certain private non-profits 
may be eligible to apply for funding to cover projects 
including stormwater upgrades, drainage and culvert 
improvements, property acquisition, slope stabilization, 
infrastructure protection, seismic and wind retrofits, 
structure elevations, etc.

HMGP funding is available to all communities in the 
Commonwealth that meet the sub-applicant and 
project eligibility requirements. Federal funding for this 
grant program is available following a major federal 
disaster declaration. HMGP funds are available based 
on a percentage of the total Public Assistance and 
Individual Assistance programs.

FEMA’s hazard mitigation grant programs are not 
intended to fund repair, replacement, or deferred 
maintenance activities. They are designed to assist 
sub-applicants in developing long-term, cost-effective 
improvements that will reduce or eliminate risk of 
damage to people and property caused by natural 
hazards.  Projects that address operation, deferred or 
future maintenance, repairs or replacement (without a 
change in the level of protection provided) of existing 
structures, facilities, or infrastructure (e.g., dredging, 
debris removal, replacement of obsolete utility systems, 
bridges and facility repair/rehabilitation) are not 
considered eligible mitigation grant activities.

http://www.mass.gov/eopss/agencies/
mema/resources/grants/hmgp/
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Funding Source Description Reference
MEMA Flood 
Mitigation 
Assistance (FMA) 
Grant Program

The goal of the FMA program is to employ cost-
effective measures to reduce or eliminate the long-term 
risk of flood damage to buildings, manufactured homes, 
and other structures insured under the National Flood 
Insurance Program (NFIP).

http://www.mass.gov/eopss/agencies/
mema/resources/grants/fma/

MEMA Pre-
Disaster Mitigation 
(PDM) Grant 
Program 

The PDM grant program provides funds to States, 
territories, Indian Tribal governments and communities 
for hazard mitigation planning and the implementation 
of mitigation projects prior to a disaster event. Federal 
funding for this nationally competitive grant program is 
generally an annual allocation (subject to Congressional 
appropriation).

http://www.mass.gov/eopss/agencies/
mema/resources/grants/pdm/

MEMA Emergency 
Management 
Performance Grant 
(EMPG) Program

The Emergency Management Performance Grant 
(EMPG) program supports building and maintaining 
an all-hazards emergency preparedness system. This 
includes providing the necessary support to sustain 
and enhance state and local emergency management 
capabilities for preparedness, mitigation, response and 
recovery.

EMPG funding is available to all communities in 
the Commonwealth through their local emergency 
management departments. Projects funded by EMPG 
should further the National Preparedness Goal. Cities 
and towns that meet the sub-applicant and project 
eligibility requirements are awarded a non-competitive 
formula grant.

The Commonwealth’s award is subject to the federal 
budget process. Federal funding for this grant program 
is made available annually and the program per federal 
guidelines requires a dollar-for-dollar local match.

http://www.mass.gov/eopss/agencies/
mema/resources/grants/empg/

MEMA Citizen 
Corp Program 
(CCP) Grant

The Citizen Corp Program (CPP) grant supports 
municipal CCP groups with citizen preparedness and 
participation programs and activities.  Municipal CCP 
affiliates such as Community Emergency Response 
Teams (CERT) and Volunteers in Police Service (VIPS) 
are eligible to apply for this annual, competitive grant 
program.

http://www.mass.gov/eopss/agencies/
mema/resources/grants/ccp/

MEMA Hazardous 
Materials 
Emergency 
Preparedness 
(HMEP) Grant 
Program

The HMEP planning grant focuses on hazardous 
materials transportation planning and the 
implementation of the Emergency Planning and 
Community Right-to-Know Act. Current Massachusetts 
Local and Regional Emergency Planning Committees 
certified by the State Emergency Response Commission 
(SERC) are eligible for this annual, non-competitive 
grant program.

http://www.mass.gov/eopss/agencies/
mema/resources/grants/hmep/

DOER Community 
Clean Energy 
Resiliency 
Initiative

This $40 million initiative was part of the 
Commonwealth’s broader climate adaptation and 
mitigation efforts. It is a grant program focused on 
municipal resilience that uses clean energy technology 
solutions to protect communities from interruptions 
in energy services due to severe climate events made 
worse by the effects of climate change.

http://www.mass.gov/eea/energy-
utilities-clean-tech/renewable-energy/
resiliency/resiliency-initiative.html
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Funding Source Description Reference
Municipal 
Vulnerability 
Preparedness 
(MVP) Grant 
Program

The MVP Grant Program provides support for cities 
and towns across the state to begin the process of 
planning for resiliency.  The state has awarded a 
first round of grants for communities to complete 
vulnerability assessments and develop action-oriented 
resiliency plans.  Communities will be able to define 
extreme weather and natural and climate related 
hazards, identify existing and future vulnerabilities 
and strengths, develop and prioritize actions for the 
community, and identify opportunities to take action 
to reduce risk and build resilience. Communities who 
complete the MVP program will become certified as 
an MVP community and eligible for follow-up grant 
funding and other opportunities.

http://www.mass.gov/eea/air-water-
climate-change/climate-change/
massachusetts-global-warming-
solutions-act/municipal-vulnerability-
preparedness-program.html

Forestry Grants and Loans
DCR Forest 
Stewardship 
Planning Grants for 
Private and Town 
Forestlands

This program seeks to encourage landowners 
to practice long-term guardianship through the 
development of a management plan for their 
woodlands. Recognizing both the ecological and 
social values of our forests, the program is designed 
to improve wildlife habitat and forest aesthetics, to 
protect soil and water resources, and to increase the 
potential for high-quality wood products. Grants are 
awarded to landowners and municipalities for the 
preparation of 10-year Forest Stewardship management 
plans. Grants range from $300 to $8,600.

http://www.mass.gov/eea/agencies/
dcr/conservation/forestry-and-fire-
control/forest-stewardship-program.
html

DCR Community 
Forestry Program

The Community Forest Program (CFP) (a.k.a. – 
Community Forest and Open Space Program) is a 
competitive grant program whereby local governments, 
qualified nonprofit organizations, and Indian tribes 
are eligible to apply for grants to establish community 
forests through fee simple acquisition of private forest 
land from a willing seller. The purpose of the program 
is to establish community forests by protecting forest 
land from conversion to non-forest uses and to provide 
community benefits. Some of these benefits include 
sustainable forest management; clean air, water, 
wildlife habitat, and other environmental benefits: 
forest-based educational programs; service as models 
of effective forest stewardship; and recreational 
benefits secured with public access.

http://www.mass.gov/eea/agencies/
dcr/conservation/forestry-and-fire-
control/community-forestry-program.
html

NRCS Healthy 
Forests Reserve 
Program

For restoring and enhancing forest ecosystems http://www.nrcs.usda.gov/programs/
hfrp/proginfo/index.html

USFS Watershed 
and Clean 
Water Action 
and Forestry 
Innovation Grants

This effort between USDA FS-Northeastern Area and 
State Foresters is to implement a challenge grant 
program to promote watershed health through support 
of state and local restoration and protection efforts.

http://www.na.fs.fed.us/watershed/
gp_innovation.shtm
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Funding Source Description Reference
Land and Conservation Grants
DCS 
Massachusetts 
Local Acquisitions 
for Natural 
Diversity (LAND) 
Program

The LAND Program (formerly the Self-Help Program) 
was established in 1961 to assist municipal 
conservation commissions in acquiring land for natural 
resource protection and passive outdoor recreation 
purposes. The grant provides reimbursement funding 
for the acquisition of land or a conservation restriction, 
as well as for limited associated acquisition costs. Lands 
acquired may include forests, fields, wetlands, wildlife 
habitat, unique natural, historic or cultural resources, 
and some farmland. Access by the general public is 
required. Appropriate passive outdoor recreational uses 
such as hiking, fishing, hunting, cross-country skiing, 
and bird watching are encouraged.

http://www.mass.gov/eea/grants-and-
tech-assistance/grants-and-loans/dcs/
grant-programs/massachusetts-local-
acquisitions-for-natural.html

DCS 
Massachusetts 
Parkland 
Acquisitions and 
Renovations for 
Communities 
(PARC) Program

The PARC Program (formerly the Urban Self-Help 
Program) was established in 1977 to assist cities 
and towns in acquiring and developing land for park 
and outdoor recreation purposes. Any town with a 
population of 35,000 or more year-round residents, or 
any city regardless of size, that has an authorized park 
/recreation commission is eligible to participate in the 
program. Communities that do not meet the population 
criteria listed above may still qualify under the “small 
town,” “regional,” or “statewide” project provisions of 
the program.

http://www.mass.gov/eea/grants-
and-tech-assistance/grants-and-loans/
dcs/grant-programs/massachusetts-
parkland-acquisitions-and.html

DCS Conservation 
Partnership Grant

The Conservation Partnership Grants provide funding 
to assist non-public, not-for-profit corporations in 
acquiring interests in lands suitable for conservation or 
recreation purposes.

http://www.mass.gov/eea/grants-
and-tech-assistance/grants-and-loans/
dcs/grant-programs/conservation-
partnership-grant.html

DCS Landscape 
Partnership 
Program

The Landscape Partnership Program seeks to preserve 
large, unfragmented, high-value conservation 
landscapes including working forests and farms, 
expand state-municipal-private partnerships, increase 
leveraging of state dollars, enhance stewardship of 
conservation land, and provide public recreation 
opportunities. The program offers competitive grants 
to municipalities, non-profit organizations, and EEA 
agencies acting cooperatively to permanently protect a 
minimum of 500 acres of land.

http://www.mass.gov/eea/grants-and-
tech-assistance/grants-and-loans/dcs/
grant-programs/landscape-partnership-
program.html

DCS Conservation 
Assistance for 
Small Communities

Reimbursement funding for appraisals contracted in 
order to apply to any DCS grant program, Open Space & 
Recreation Plans (OSRPs), other plans to facilitate land 
conservation, and/or development of Natural Resources 
Protection Zoning/Open Space Residential Design 
bylaws. Available to all communities with a population 
of 6,000 or fewer people. Funding is non-competitive; 
all eligible applicants will receive contracts on a rolling 
basis until all available funding is allocated.

http://www.mass.gov/eea/grants-
and-tech-assistance/grants-and-loans/
dcs/grant-programs/conservation-
appraisals.html
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Funding Source Description Reference
DCS 
Massachusetts 
Land and Water 
Conservation Fund

The Federal Land & Water Conservation Fund (P.L. 
88-578) provides up to 50% of the total project cost 
for the acquisition, development and renovation of 
park, recreation or conservation areas. Municipalities, 
special districts and state agencies are eligible to apply. 
Nearly 4000 acres have been acquired and hundreds 
of parks renovated using the $95.6 million that 
Massachusetts has received from the state side portion 
of the federal program since 1965. DCS administers the 
state side Land & Water Conservation Fund program in 
Massachusetts. Access by the general public is required.

http://www.mass.gov/eea/grants-and-
tech-assistance/grants-and-loans/dcs/
grant-programs/massachusetts-land-
and-water-conservation-fund.html

DCS Drinking 
Water Supply 
Protection Grant 
Program

This grant provides funds to assist public water systems 
and municipal water departments in protecting and 
conserving the quality and quantity of public drinking 
water supply sources in the Commonwealth. It is a 
reimbursement program.

http://www.mass.gov/eea/grants-and-
tech-assistance/grants-and-loans/dcs/
grant-programs/drinking-water-supply-
protection-grant-program.html

NRCS Conservation 
Reserve Program

This program is to provide technical and financial 
assistance to eligible farmers to address soil, water, and 
related natural resource concerns on their lands in an 
environmentally-beneficial and cost-effective manner.

http://www.nrcs.usda.gov/programs/
crp/

NRCS Farmable 
Wetlands Program

The Farmable Wetlands Program (FWP) is designed to 
restore previously farmed wetlands and wetland buffer 
to improve both vegetation and water flow. FWP is a 
voluntary program to restore up to one million acres of 
farmable wetlands and associated buffers. Participants 
must agree to restore the wetlands, establish plant 
cover, and to not use enrolled land for commercial 
purposes. Plant cover may include plants that are 
partially submerged or specific types of trees. The Farm 
Services Agency (FSA) runs the program through the 
Conservation Reserve Program (CRP) with assistance 
from other government agencies and local conservation 
groups.

https://www.fsa.usda.gov/programs-
and-services/conservation-programs/
farmable-wetlands/index

Land Trusts Franklin Land Trust

Deerfield Land Trust

http://www.franklinlandtrust.org/

Water Quality and Nonpoint Source Pollution Grants and Loans
Section 319 
Nonpoint Source 
Competitive Grant 
Program

This grant program is authorized under Section 319 
of the federal Clean Water Act for implementation 
projects that address the prevention, control, and 
abatement of nonpoint source (NPS) pollution. In 
general, eligible projects must: implement measures 
that address the prevention, control, and abatement of 
NPS pollution; target the major source(s) of nonpoint 
source pollution within a watershed/subwatershed; 
contain an appropriate method for evaluating the 
project results; and must address activities that are 
identified in the Massachusetts NPS Management 
Plan. Proposals may be submitted by any interested 
Massachusetts public or private organization. To be 
eligible to receive funding, a 40% non-federal match is 
required from the grantee.

http://www.mass.gov/eea/agencies/
massdep/water/grants/watersheds-
water-quality.html#2
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Funding Source Description Reference
Federal 604b 
Water Quality 
Management 
Planning Grant 
Program

This grant program is authorized under the federal 
Clean Water Act Section 604(b) for water quality 
assessment and management planning. Eligible 
entities include: regional planning agencies, councils of 
governments, conservation districts, counties, cities and 
towns, and other substate public planning agencies and 
interstate agencies. No local match is required.

http://www.mass.gov/eea/agencies/
massdep/water/grants/watersheds-
water-quality.html#3

Massachusetts 
Environmental 
Trust (MET)

The Massachusetts Environmental Trust (MET) is a 
grant program within the Executive Office of Energy 
and Environmental Affairs. Our mission is to support 
projects that support innovative approaches to 
protect and restore natural resources. Funded through 
the sale of environmental license plates and legal 
settlements, MET is one of the largest sources of grant 
funds for water resources in the Commonwealth. 
Since its founding, MET has awarded over $20 million 
in grants to organizations protecting and enhancing 
the Commonwealth’s water resources and natural 
environments.

http://www.mass.gov/eea/met

DCR Rivers and 
Harbors Grant 
Program

The DCR Division of Waterways may also provide 
state funding assistance to municipalities to address 
waterways-related problems that may otherwise be 
beyond their financial capacity to effectively pursue. 
These funds require matching funds shared by a non-
state source; this is known as the local cost share. The 
local cost share is a percentage of the entire project 
including design, permitting, and construction costs. 
Cost share for projects is a maximum of 75% state 
& at least 25% local funding for dredging and beach 
nourishment resulting from dredging. All other projects, 
including beach nourishment not through a dredging 
project, the state share shall be a maximum of 50% 
and the local share will be at least 50%. These funds 
are derived from capital appropriations of the General 
Court, the Rivers and Harbors Act, or other funding 
sources assigned.

http://www.mass.gov/eea/agencies/
dcr/services-and-assistance/grants-and-
technical-assistance/

DEP Community 
Septic 
Management 
Program

This program provides low-cost loans to communities 
to devise local inspection and septic management 
plans. Local inspection plans are intended to protect 
environmentally sensitive areas from contamination; 
septic management plans identify areas that need 
monitoring and maintenance.

http://www.mass.gov/eea/agencies/
massdep/water/wastewater/the-
community-septic-management-
program.html

Title 5 / Septic 
Systems: Financial 
Assistance 
Opportunities for 
System Owners

Betterments, Homeowner Septic Loan Program, Tax 
Credits, USDA Rural Development Program

http://www.mass.gov/eea/agencies/
massdep/water/grants/title-5-septic-
systems.html

State Revolving 
Fund (SRF) Loan 
Program (Clean 
Water & Drinking 
Water)

Provides subsidized loans to assist municipalities and 
water and wastewater districts in the implementation 
of capital projects that protect, enhance or mitigate 
water quality and public health.

http://www.mass.gov/eea/agencies/
massdep/water/grants/state-revolving-
fund.html
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Drinking Water 
Supply Protection 
Grant Program

Provides grants to assist public water systems and 
municipalities in acquiring land to protect the quality of 
public drinking water supplies.

http://www.mass.gov/eea/grants-and-
tech-assistance/grants-and-loans/dcs/
grant-programs/drinking-water-supply-
protection-grant-program.html

Funding Source Description Reference
Wetlands and Habitat Restoration
NFWF Long Island 
Sound Futures 
Fund

The Long Island Sound Futures Fund supports projects 
in local communities that aim to protect and restore the 
Long Island Sound. It unites federal and state agencies, 
foundations and corporations to achieve high-priority 
conservation objectives. Funded activities demonstrate 
a real, on-the-ground commitment to securing a 
healthy future for the Long Island Sound.

http://longislandsoundstudy.net/
about/grants/lis-futures-fund/

NFWF Five Star 
and Urban Waters 
Restoration Grant 
Program

The Five Star Restoration Program brings together 
students, conservation corps, other youth groups, 
citizen groups, corporations, landowners and 
government agencies to provide environmental 
education and training through projects that restore 
wetlands and streams. The program provides challenge 
grants, technical support and opportunities for 
information exchange to enable community-based 
restoration projects. 

https://www.epa.gov/wetlands/5-star-
wetland-and-urban-waters-restoration-
grants

USFWS North 
American 
Wetlands 
Conservation Act 
(NAWCA) 

NAWCA grants increase bird populations and 
wetland habitat, while supporting local economies 
and American traditions such as hunting, fishing, 
birdwatching, family farming, and cattle ranching. 
Wetlands protected by NAWCA provide valuable 
benefits such as flood control, reducing coastal erosion, 
improving water and air quality, and recharging ground 
water. 

https://www.fws.gov/birds/grants/
north-american-wetland-conservation-
act.php

 

USFWS Partners 
for Fish and 
Wildlife Program 

The Partners Program provides technical and financial 
assistance to private landowners and Tribes who 
are willing to work with USFWS and other partners 
on a voluntary basis to help meet the habitat needs 
of Federal Trust Species. The Partners Program can 
assist with projects in all habitat types which conserve 
or restore native vegetation, hydrology, and soils 
associated with imperiled ecosystems such as longleaf 
pine, bottomland hardwoods, tropical forests, native 
prairies, marshes, rivers and streams, or otherwise 
provide an important habitat requisite for a rare, 
declining or protected species. 

http://www.fws.gov/partners/
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Funding Source Description Reference
Trout Unlimited 
Embrace A Stream

Embrace-A-Stream (EAS) is a matching grant program 
administered by TU that awards funds to TU chapters 
and councils for coldwater fisheries conservation.

http://www.tu.org/conservation/
watershed-restoration-home-rivers-
initiative/embrace-a-stream

Funding Source Description Reference
River and Stream Restoration - Dams and Road Stream Crossings
Municipal 
Assistance for 
Replacement of 
High Ecological 
Value Culverts

The Division of Ecological Restoration is seeking 
proposals from Massachusetts municipalities interested 
in replacing an undersized, perched, and/or degraded 
culvert located in an area of high ecological value.  The 
purpose of this funding is to encourage municipalities 
to replace culverts with better designed crossings that 
meet improved design standards and storm resiliency 
criteria. Only projects that intend to meet the goals of 
the Massachusetts Stream Crossing Standards will be 
considered for funding. Incorporating these Standards 
into culvert design will improve river function and 
access for fish and wildlife, and will reduce hazards to 
public safety, such as flooding, culvert failure, and road 
washout. Massachusetts municipalities are eligible to 
apply.

http://www.mass.gov/eea/agencies/
dfg/der/technical-assistance/culvert-
replacement-grant-rfr.html

Dam and Seawall 
Repair or Removal 
Program

The Dam and Seawall Repair or Removal Fund was 
established in 2013 by the Massachusetts Legislature 
to promote public health, public safety, and ecological 
restoration. Additional funds have also been 
supplemented the program with monies authorized in 
the EEA Environmental Bond.   This program currently 
offers two financing opportunities:  a grant program 
to support the completion of designs and permit 
applications to repair or remove dams, seawalls and 
other coastal infrastructure, and levees and a grant 
and/or loan program to support the construction phase 
of repair or removal of dams, seawalls and other coastal 
infrastructure, and levees. 

http://www.mass.gov/eea/waste-
mgnt-recycling/water-resources/
preserving-water-resources/water-
laws-and-policies/water-laws/draft-
regs-re-dam-and-sea-wall-repair-or-
removal-fund.html 

Also available from EEA is a document 
that lists alternative funding sources for 
dam removal.

http://www.mass.gov/eea/docs/eea/
wrc/1-alternativefunding-dams-2014.
pdf 
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USDA NRCS 
Watershed 
Rehabilitation 
Program

The Watershed Rehabilitation Program helps project 
sponsors rehabilitate aging dams that are reaching the 
end of their 50-year design lives.  This rehabilitation 
addresses critical public health and safety concerns.  
Since 1948, NRCS has assisted local sponsors in 
constructing more than 11,800 dams.

https://www.nrcs.usda.gov/wps/
portal/nrcs/main/ma/programs/
planning/wr/ 

DFG In-Lieu Fee 
Program for 
Massachusetts

The ILFP affords Corps permittees the new option of 
paying an in-lieu fee to DFG’s ILFP as mitigation for 
their project impacts to federally-regulated aquatic 
resources.  DFG, in turn, will aggregate ILFP fees 
to implement larger-scale mitigation projects.  The 
Corps’ Mitigation Rule gives preference to in-lieu fee 
mitigation over permittee-responsible mitigation due 
to the increased likelihood of success with larger-scale 
mitigation projects and long-term monitoring by the 
in-lieu fee sponsor.



301

Grant Search Resources

Please also see the following grant search resources for assistance in finding additional state, federal, local, and private 
sources of funding related to nonpoint source pollution management:

•	 Grants.gov

http://grants.gov/

•	 Catalog of Federal Domestic Assistance

https://www.cfda.gov/

•	 Massachusetts Executive Office of Energy and Environmental Affairs – EEA Grant and Loan Guide

http://www.mass.gov/eea/grants-and-tech-assistance/grants-and-loans/eea-grants-guide/

•	 EPA Catalog of Federal Funding Sources for Watershed Protection

https://ofmpub.epa.gov/apex/watershedfunding/f?p=fedfund:1

•	 EPA Watershed Funding

http://water.epa.gov/aboutow/owow/funding.cfm

•	 EPA Green Infrastructure Funding Website

https://www.epa.gov/green-infrastructure/green-infrastructure-funding-opportunities

•	 Climate Resilience Funding Opportunities

https://toolkit.climate.gov/content/funding-opportunities


