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Subwatershed Plans
Although there are challenges many subwatersheds have in common, as illustrated by 
recommendations in Table 17: Deerfield River Watershed Action Plan, each subwatershed also 
has its own unique conditions and challenges. Subwatershed assessments were conducted, and 
findings, recommendations and maps were developed for each subwatershed in the Deerfield River 
Watershed. The Subwatershed Plans are organized as follows:

1. Chickley River
2. Cold River
3. Clesson Brook
4. Deerfield River mainstem - North River to mouth
5. Deerfield River - Cold River to North River
6. Deerfield River - Sherman Dam to Cold River
7. East Branch North River
8. Green River - Thorne Brook to mouth
9. North River mainstem
10. South River

Subwatershed Plan Maps
Each subwatershed plan contains a map illustrating existing conditions. Additionally, for the 
convenience of the reader, other maps referred to in the subwatershed plans are located below and 
on the following page.

Map 14: BioMap2 CH Forest Core and CNL Landscape Blocks
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Map 16: Integrated List of Waters (2014)

Map 15: Critical Linkages and Connectivity
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Map 18: Topography and Roadways, Deerfield River Watershed, Franklin County, MA

Map 17: Mapping and Prioritizing Parcels for Resilience  (MAPPR)
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Overview
The Chickley River subwatershed is comprised of 17,631 acres, and is located on the southwestern 
edge of the Deerfield River Watershed.  It straddles three counties and is in the towns of Hawley 
(Franklin County), Savoy (Berkshire County), and Plainfield (Hampshire County).  The Chickley 
River subwatershed is sparsely developed and is dominated by state forests, which cover more 
than half (52%) of the subwatershed and provide important ecological benefits such as stormwater 
storage and groundwater filtration. Nearly the entire subwatershed has been classified as BioMap2 
Critical Natural Landscape Blocks and has about 2,900 acres as BioMap2 Core Forest (see Map 
14). Both the Dubuque State Forest and a portion of the Mohawk Trail State Forest are located 
within the subwatershed.  Recreation and forestry are significant economic activities within the 
subwatershed.  The topography of the Chickley River subwatershed is steep with few roads (see 
Map 18).  The largest roadway is Route 8A, which connects the Berkshires and Western Franklin 
County to Vermont. This roadway suffered extensive damage during the 2011 Tropical Storm Irene. 
In response to this damage, approximately five miles of the Chickley River was dredged, altered 
and bermed. MassDEP responded and required the Town to carry out river restoration projects, 
which have restored dredged, altered and bermed areas. According to the 2014 Integrated List 
of Waters (see Map 16), 11.1 miles of the Chickley River have been listed as a Category 5 Water – 
waters requiring a TMDL or Total Maximum Daily Load, which is a pollution budget that enables 
stakeholders to develop a plan for restoration.  The source of the impairment, fecal coliform, has 
been preliminarily identified as agricultural activities within the subwatershed.

Findings 
Comparative Subwatershed Analyses (CSAs): 
The FRCOG’s CSA shows that the Chickley River subwatershed is overall one of the healthiest 
subwatersheds in the Deerfield River Watershed. Largely because of the high amount of protected 
forest land, the watershed is not very vulnerable to further water quality degradation.  However, 
because of the previously identified TMDL (see Map 16), its water quality restoration potential is 
the highest in the entire Deerfield Watershed – only a few actions could result in significant water 
quality improvements. Because of the low population and limited development and farmland 
within the stream corridors, its risk from flooding is also relatively low compared to the rest of the 
Deerfield River Watershed. While Route 8A did suffer flooding damage from Tropical Storm Irene, 
it was the only major roadway within the subwatershed that was damaged; compared to many roads 
in other Deerfield River subwatersheds.   

Upland Tributary Assessment:
According to FRCOG’s upland tributary assessment, which evaluated a 200-foot buffer area around 
the Cold Water Fisheries that flow into the mainstem rivers in each HUC 12 subwatershed, the 
Chickley ranked among the highest subwatersheds in terms of the amount of its upland tributaries 

Chickley River Subwatershed Plan
Franklin County Towns: Hawley
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that are protected (57%) through state forests or conservation easements. The Chickley River 
subwatershed also has the highest percentage (67%) of BioMap2 Aquatic Core Habitat and Upland 
Buffers - areas with intact river corridors within which important physical and ecological processes 
of the river or stream occur - in its upland tributary areas. 

Pollutant Loading Analysis:
The modeled pollutant loads in the Chickley River subwatershed are comparable to other relatively 
undeveloped areas in the Deerfield River watershed, and are generally smaller than the more 
developed subwatersheds such as the lower mainstem Deerfield River and the Green River. 
However, fecal coliform bacteria “yields” (bacteria load divided by watershed area) are the second 
highest in the watershed, only behind the Green River, which is consistent with the recreational use 
impairment in the Chickley and the need for a TMDL to address the sources of elevated indicator 
bacteria. In addition to the agricultural sources (i.e., grazing cows with free access to the river), the 
pollutant model results indicate that forested land use and low density residential land use including 
septic systems are also significant contributors of bacteria loads in the Chickley River subwatershed.

Critical Linkage and Resilience Analysis:
The CAPs Critical Linkage Project  by UMass Amherst and The Nature Conservancy show that the 
Chickley River subwatershed contains important linkages of regional habitat connectivity, shown 
on Map 15. High priority parcels to protect for this purpose have been identified through the 
“Mapping and Prioritizing Parcels for Resilience” Model. This model, created by Mass Audubon, 
identifies the parcels within an area of interest that are the highest priorities for protection based 
on habitat quality, climate change resilience, and other metrics such as parcel size and adjacency to 
existing protected parcels. 

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the Chickley River subwatershed is comprised of 
about 81% forest cover, the highest percent forest cover in the Deerfield River watershed. Forests 
in this subwatershed intercept about 1.3 billion gallons of rainfall annually and save the region 
about $97,000 annually in costs related to runoff and flooding. Additionally, 15,560 acres of the 
Chickley River subwatershed’s 17,631 acres - or 88% - have been identified as BioMap2 Critical 
Natural Landscape Blocks (see Map 14). Just over half of the Landscape Block acres have been 
permanently protected. Largely unfragmented areas like this are most likely to maintain dynamic 
ecological processes such as flood storage, groundwater recharge and water purification. Analysis 
using iTree Landscape shows that the Chickley River subwatershed’s forests provide additional 
ecosystem services in the form of carbon storage. The subwatershed provides the equivalent of over 
$63 million annually in carbon storage, which is critically important for climate change mitigation 
and watershed resilience.

Land Use Regulatory Review: 
There is little development pressure in the subwatershed due to its remote location, steep terrain, 
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and high percentage of protected open space. Hawley’s zoning regulations were last amended in 
2012, when a floodplain bylaw was adopted at Town Meeting. The bylaw regulates, but does not 
prohibit, new structures within the 100-year floodplain. 

Other Assessments: 
The 2008 Nonpoint Source Pollution Assessment for the Deerfield River Watershed made a number of 
recommendations relevant to the Chickley River subwatershed. The Assessment can be found at 
http://frcog.org/publication/nonpoint-source-pollution-assessment-deerfield-river-watershed-2008/. 
To date, none of the 2008 recommendations have been implemented. For this reason, they have 
been carried forward to this plan. High priority items specific to the Chickley River subwatershed 
are included in Table 19.

A detailed assessment of the road network in the subwatershed was conducted as part of the 
2008 study. To date, the recommendations in the Rural Roads Assessment for the Chickley River 
Watershed have not been implemented. Recommendations related to this study are included in 
Table 17: Deerfield River Watershed Action Plan.

Chickley River Subwatershed Management Strategies
The strong overall health of the Chickley River Subwatershed and its green infrastructure suggests 
that most management strategies should be geared toward preservation of existing high quality 
resources. Although there is a significant amount of land already protected in Hawley, there is 
still a fair amount of unprotected land along the mainstem of the river and along key headwater 
tributaries. Given the significant amount of land already under protection, there may be resistance 
to additional land protection. Using strategies that provide economic incentives to the Town and 
landowners to protect land should be prioritized. Implementing agricultural and forestry best 
management practices should also be prioritized.

Despite its overall good health, water quality should be improved. One of the foremost short-term 
priority actions for water quality should be to identify the specific source of the fecal coliform 
bacteria to the Chickley River and work with the landowner(s) to identify Best Management 
Practices to abate this nonpoint source pollution. 

Based on findings that show the Chickley River subwatershed providing important ecological 
linkages and habitat connectivity as well as green infrastructure benefits, efforts should be 
prioritized to further protect the forests and linkages identified by the CAPs Critical Linkage 
Project, MAPPR and iTree Landscape to ensure species resilience, climate change resilience and 
high water quality. 

Because of the significant percentage of forest cover in this subwatershed, proper implementation 
of Forestry Management Plans and employment of forestry Best Management Practices in working 
forests could have a vital impact on the continuing overall health of the subwatershed. Additionally, 
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providing incentives for forest owners - through carbon trusts or other mechanisms - to protect 
their land for carbon storage is another strategy that can be used in this subwatershed. 
Although Hawley adopted a floodplain bylaw in 2012, the Town might consider a River Corridor 
Protection Overlay bylaw that would limit development within areas of a river corridor susceptible 
to erosion and flooding.
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Chickley River Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Great - overall, very healthy

Water Quality 
Vulnerability: Great - not very vulnerable to impacts

Water Quality 
Restoration 
Potential: 

High restoration potential; small 
changes could have significant impact 
on water quality

Flood Risk 
Vulnerability: 

Low risk to development; roadways 
remain at risk

Upland Tributary 
Protection: 

Upland tributary areas well-protected; 
relatively small portion of  ecologically 
important areas are protected

Pollutant Loading 
Analysis: Low pollutant loads and yields

Critical Linkages 
& Resilience:

Contains important linkages, some of 
which need protection

Green 
Infrastructure 
Analysis:

High level of ecological services; fair 
level of protection

Land Use 
Regulatory 
Review: 

Could better address development in 
floodplains & river corridors

Other assessments:
2008 Nonpoint Source Pollution and Rural 
Roads Assessments recommendations 
have not yet been implemented

Table 18: Summary Findings: 
Chickley River Subwatershed

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Identify and abate source of fecal 
coliform in the Chickley River. Work to implement 
BMPs and other measures to address water quality 
and impairment.  

• Action Item #2: Implement priority projects and 
BMPs of Rural Road Assessment.

• Action Item #3: Conduct fluvial geomorphic and 
habitat assessments to better refine the location, 
severity, and likelihood of erosion hazards and the 
potential impacts restoration/mitigation projects 
might have on channel stability and aquatic habitat, 
not only at the proposed site but also to downstream 
and upstream locations.

• Action Item #4:  Map river corridor or use Active 
River Area mapping to determine priority river 
protection areas

• Action Item #5:  Adopt river corridor protection 
bylaws that would limit development within areas of 
river corridors susceptible to erosion and flooding.

• Action Item #6: Implement road runoff BMPs and 
priority projects, including training for DPW.

• Action Item #7: Assess pollutant sources and 
implement BMPs at transfer stations.

• Action Item #8: Work with farmers to implement 
agricultural BMPs to protect water quality. 

• Action Item #9: Develop and implement Forestry 
Management Plans and implement forestry BMPs in 
working forests.

• Action Item #10: Provide incentives for forest 
owners through carbon trusts or other mechanisms 
to protect their land for carbon storage.

Table 19: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 
63, contains recommendations and action items applicable to the entire watershed.  In addition to the Action 
Plan, high priority recommendations specific to the Chickley River subwatershed are described on the 
previous page and summarized here:
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Map 19: Chickley River Subwatershed
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Overview
The Cold River subwatershed is situated at the most western boundary of the Deerfield River 
Watershed and is comprised of 20,257 acres.  It is located primarily in Berkshire County, with a 
small portion within the towns of Charlemont and Hawley in Franklin County.  The Cold River is 
characterized by steep topography (see Map 18) and a large amount of protected lands, including 
Mohawk Trail State Forest and Savoy Mountain State Forest, which cover half of the Cold River 
subwatershed. These and other forests in the Cold River subwatershed provide important ecological 
benefits such as stormwater storage and groundwater filtration. An east-west roadway, Route 2, 
passes through the subwatershed. During Tropical Storm Irene, a substantial section of Route 2 was 
completely washed out where it closely follows the Cold River.  The roadway was closed for months 
for repair, creating long detours for people trying to travel between the Berkshires and Franklin 
County.  

Findings 
Comparative Subwatershed Analyses: 
The Cold River subwatershed is the healthiest subwatershed in the Deerfield River Watershed. 
However, it surprisingly ranked at the very bottom of the Watershed Health Index for Habitat/
Geomorphology.  The metrics used for this sub-index include Dam Density and NHESP’s 
BioMap2 Aquatic Core Habitat and Critical Landscape of Upland Buffers.  The Cold River has 
a relatively high number of small dams impeding streamflow and relatively little acreage that 
is considered to be Aquatic Core Habitat and Upland Buffers, which are areas with intact river 
corridors within which important physical and ecological processes of the river or stream occur.  

Because of the amount of protected lands, the Cold River subwatershed is not very vulnerable to 
water quality degradation, but does have a relatively high water quality restoration potential.  A 
few actions could improve the existing water quality even more.  Similar to the Chickley River 
subwatershed, the Cold River has a fairly low risk from flooding due to the fact that there is very 
little existing development, critical facilities, and agricultural land to be threatened. However, as 
experienced in Tropical Storm Irene, the roadways are still at a great risk due to their location in the 
floodplains along with the steep slopes and high velocity stormwater run-off potential. 

Upland Tributary Assessment
The Cold River subwatershed has the highest amount of total upland tributary areas protected 
(67%).  But surprisingly, the Aquatic Core Habitat and Upland Buffers that exist in these upland 
areas are not very well protected.  Only 25% of these ecologically important areas are protected.  

Cold River Subwatershed Plan
Franklin County Towns: Charlemont & Hawley
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Pollutant Loading Analysis:
Consistent with the Cold River’s extremely high water quality, estimated pollutant yields (pollutant 
loads divided by watershed area) in the Cold River subwatershed are the lowest in the entire 
Deerfield watershed for each of the modeled water quality parameters (sediment, nutrients, and 
bacteria). Forested land use and rural land, including agricultural land use, account for the majority 
of the modeled annual nutrient (78%) and bacteria (89%) loads, while stream channel erosion is 
also a significant source (45%) of the modeled annual sediment load.

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the Cold River subwatershed has 80% forest cover. 
These forests have a high importance for maintaining high-quality aquifers for drinking water and 
river and stream water quality, according to the iTree Landscape mapping and analysis tool. The 
subwatershed’s forests intercept about 1.2 billion gallons of rainfall annually and save the region 
nearly $72,000 annually in costs related to runoff and flooding. Additionally, over 87% (17,690 
acres) of the Cold River subwatershed has been identified as containing acres of BioMap2 Critical 
Natural Landscape Blocks (see Map 14), 11,267 acres - 87% -of which are permanently protected. 
Areas like this are most likely to maintain dynamic ecological processes such as flood storage, 
groundwater recharge and water purification. Analysis using iTree Landscape shows that the Cold 
River subwatershed’s forests provide additional ecosystem services in the form of carbon storage. 
The subwatershed provides the equivalent of over $72 million annually in carbon storage, which is 
critically important for climate change mitigation and watershed resilience.

Land Use Regulatory Review: 
The towns of Charlemont and Hawley could address development within floodplains and river 
corridors to a greater degree in their zoning bylaws. Charlemont’s subdivision regulations need 
updating to better address stormwater, erosion, and preservation of natural features when land is 
being subdivided. However, almost all of the upland land within the Cold River subwatershed in 
Franklin County is located within Mohawk Trail State Forest and is permanently protected from 
development.

Other Assessments:
As described in Water Quality Assessment in the Baseline Inventory, a study of the importance 
of headwater streams for watershed health was conducted in 2012. Findings in the Assessment of 
Biodiversity in Deerfield River Watershed Forested Headwater Streams are located online at 
http://frcog.org/wp-content/uploads/2017/06/Deerfield_Headwaters_REPORT_7-9-12.pdf. Based 
on the study, there are numerous small headwater streams in the upland areas of the watershed that 
likely meet the criteria to be designated as Coldwater Fish Resources but have, to date, received only 
limited assessment or have not been assessed at all.
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Cold River Subwatershed Management Strategies 
The Cold River subwatershed has a clear vulnerability in the Watershed Health CSA Habitat/
Geomorphology sub-index category.  Conservation efforts should be focused on removing smaller 
dams, when possible.  In addition, while the Cold River subwatershed does not have as much 
Aquatic Core Habitat and Upland Buffer area as compared to other subwatersheds, a priority should 
be placed on protecting what does exist. 

Forestry is an important activity in rural Franklin County, including the Cold River subwatershed. 
Proper implementation of Forestry Management Plans and employment of forestry best 
management practices in working forests could have a vital impact on the continuing overall health 
of the subwatershed. Proper management of State Forests, including road management, is also 
of importance to the subwatershed’s health. Additionally, providing incentives for forest owners 
- through carbon trusts or other mechanisms - to protect their land for carbon storage is another 
strategy that could be used in this subwatershed. 

While the Cold River does not have as high of a flood risk vulnerability score as the other 
subwatersheds, its transportation infrastructure remains vulnerable.  Priority should be placed 
on protecting these assets, while balancing the ecological integrity of the streams. The upland 
watershed areas should be further assessed to identify opportunities for flood storage and prioritize 
dams for removal and culverts / crossings for upgrades. The Massachusetts River & Stream 
Continuity Project maintains an on-line database and provides training for volunteers to conduct 
road stream crossing assessments, and developed the Massachusetts River and Stream Crossing 
Standards (see https://www.streamcontinuity.org/cdb2/naacc_search_crossing.cfm?sp=1). A 
project funded by MassDOT built upon this work and included a detailed inventory and assessment 
of the current condition and climate change resiliency of over 1,000 road stream crossings in 
the Deerfield River Watershed.  The results of this project should be available to watershed 
communities in late 2017.  Some of the information and an interactive map that shows the locations 
of the road stream crossing are available now through the North Atlantic Aquatic Connectivity 
Collaborative (NAACC) on-line database (see https://www.streamcontinuity.org/cdb2/naacc_
display_crossing_umass.cfm?umassCrossingID=12488).
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Cold River Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Great - overall, very healthy

Water Quality 
Vulnerability:

Great - not very vulnerable to 
impacts

Water Quality 
Restoration 
Potential: 

High restoration potential; small 
changes could have significant 
impact on water quality

Flood Risk 
Vulnerability: 

Low risk to development; roadways 
remain at risk

Upland Tributary 
Protection: 

Many upland tributary areas protected; 
relatively small portion of  ecologically 
important areas are protected

Pollutant Loading 
Analysis: Low pollutant loads and yields

Critical Linkage & 
Resilience:

Contains important linkages, some of 
which need protection

Green Infrastructure 
Analysis:

High level of ecological services; high 
level of protection

Land Use Regulatory 
Review: 

Could better address development in 
floodplains/ river corridors; outdated 
subdivision regulations

Other Assessments: Study focused on headwater streams 
needs follow up

Table 20: Summary Findings: 
Cold River Subwatershed

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Assess resiliency/health of upland watershed 
areas, including dams, culverts & crossings.

• Action Item #2: Conduct fluvial geomorphic and habitat 
assessments to better refine the location, severity, and 
likelihood of erosion hazards and the potential impacts 
restoration/mitigation projects might have on channel 
stability and aquatic habitat, not only at the proposed site 
but also to downstream and upstream locations.

• Action Item #3: Map river corridors and update land use 
regulations/river corridor protection areas.

• Action Item #4:  Use MAPPR to identify and prioritize 
critical parcels for protection.

• Action Item #5: Develop and implement Forestry 
Management Plans and implement forestry BMPs in 
working forests.

• Action Item #6: Provide incentives for forest owners 
through carbon trusts or other mechanisms to protect their 
land for carbon storage.

• Action Item #7: Work with farmers to implement 
agricultural BMPs to protect water quality. 

• Action Item #8: Consider updating Charlemont’s 
subdivision regulations to better address stormwater, 
erosion, and preservation of natural features.

• Action Item #9: Conduct a Rural Roads Assessment 
to identify road drainage and stormwater management 
problems and to determine priority projects and BMPs. 
Include training for DPW.

• Action Item #10: Implement road runoff BMPs and priority 
projects, including training for DPW.

Table 21: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 63, contains 
recommendations and action items applicable to the entire watershed. In addition to the Action Plan, high priority 
recommendations specific to the Cold River subwatershed are described on the previous page and summarized here:
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Map 20: Cold River Subwatershed
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Overview
The Clesson Brook subwatershed is located in Franklin County, primarily within the towns of 
Buckland, Ashfield, and Hawley and is comprised of 13,621 acres.  Though primarily a forested 
area, 11% of the subwatershed’s land use is categorized as developed land.  Agricultural land uses 
plays a more significant role here than in some of the other subwatersheds, with about 12% of 
the land in some form of active farming. State highway Rte. 112 closely follows Clesson Brook for 
approximately half of its length and then follows the Smith Brook’s stream corridor. There is little 
land within the subwatershed that is permanently protected.  The topography of the Clesson Brook 
subwatershed is characterized by steep and hilly terrain (see Map 18). 

Findings 
Comparative Subwatershed Analyses (CSAs): 
The overall health of the Clesson Brook subwatershed is ranked in the top third of healthy 
watersheds in the Deerfield River watershed.  The primary limiting factors in its health rating 
are the lack of protected lands and the amount of agriculture within the stream corridors.  Also, 
because of these farmlands and the proximity of infrastructure such as Rt. 112, the subwatershed 
is highly vulnerable to the degradation of its water quality.  Restoring water quality may be more 
difficult because of the proximity of these features to its water bodies.  

The risk of flooding in the Clesson Brook subwatershed is also relatively high as demonstrated by 
the number of roads damaged in Tropical Storm Irene – a substantial number of roads were either 
closed or damaged as a result of flooding. 

Upland Tributary Assessment:
The overall lack of protected lands in the Clesson Brook subwatershed means that the amount of 
sensitive upland area tributaries that is protected is very low. In fact, the Clesson Brook subwater-
shed has the second lowest amount of protected upland areas in the Deerfield River watershed. 
Furthermore, only 28% of the Aquatic Core Habitat and Upland Buffers that exist in these upland 
areas are protected.  

Pollutant Loading Analysis:
The modeled pollutant loads in the Clesson Brook subwatershed are relatively low and are compa-
rable to other largely undeveloped areas in the Deerfield River watershed. However, when pollutant 
yields are considered (pollutant load divided by watershed area), the Clesson Brook subwatershed 
has the third highest sediment yield in the watershed. Stream channel erosion (46%), forested land 
(16%), and rural land including agricultural land use (34%) account for the majority of the modeled 
annual sediment load.

Clesson Brook Subwatershed Plan
Franklin County Towns: Buckland, Ashfield & Hawley



126

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that Clesson Brook subwatershed is about 74% forested. 
These forests have a high importance for maintaining high-quality aquifers for drinking water and 
river and stream water quality. The subwatershed’s forests intercept about 950 million gallons of 
rainfall annually and save the region over $78,000 annually in costs related to runoff and flooding. 
Analysis using iTree Landscape shows that Clesson Brook subwatershed’s forests provide additional 
ecosystem services in the form of carbon storage. The subwatershed provides the equivalent of over 
$44 million annually in carbon storage, which is critically important for climate change mitigation 
and watershed resilience. Additionally, Clesson Brook subwatershed contains 4,151 acres of 
BioMap2 Critical Natural Landscape Block (see Map 14), of which only 756 acres - or about 18% - 
are permanently protected. Areas like this are most likely to maintain dynamic ecological processes 
such as flood storage, groundwater recharge and water purification. 
 
Land Use Regulatory Review: 
Like most subwatersheds, the towns within the Clesson Brook subwatershed regulate but do not 
prohibit development within the 100-year floodplain. Ashfield does not have an Open Space 
Residential / Natural Resource Protection bylaw. Buckland and Hawley do have these bylaws but 
improvements could be made to increase the amount of protected open space required and to 
further encourage this type of development in rural areas. Subdivision regulations within all three 
towns are stronger than most other municipalities in the Deerfield River watershed in addressing 
stormwater, erosion, preservation of natural features, and appropriate rural road design. Buckland’s 
zoning regulations addresses stormwater to a greater degree than the other two towns. 

The river corridor in this subwatershed is vulnerable and should be mapped and management 
strategies developed to address the current and future land uses along Clesson Brook.

Stream and Watershed Geomorphic Assessments:
Field Geology Services conducted geomorphic assessments of specific stream and upland 
areas in the Clesson Brook subwatershed to identify stressors and impairments and develop 
conceptual project designs to address identified needs.  A technical memorandum that describes 
the geomorphic assessment methodology and results is included as Appendix B, beginning on 
page 141.  The project identified for this subwatershed involves stabilization of a mass failure on 
Clesson Brook to protect the Rte. 112 bridge and limit sediment delivery to Clesson Brook delta, 
which has formed in the Deerfield River.  Project benefits include:  sediment storage, riparian 
corridor improvements, and habitat and water quality enhancements. The conceptual design and 
cost estimate for the project are located beginning on page 79. There may also be opportunities 
for the use of corridor management strategies and/or a corridor easement for the large amount 
of undeveloped land between the railroad bridge and the Rte. 112 bridge to provide flood water 
attenuation and sediment storage and/or reconnect the river to its floodplain.
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Clesson Brook Subwatershed Management Strategies 
Route 112 and other roadways are located directly within the floodplains of many of the streams 
in the Clesson Brook subwatershed.  Controlling runoff from these roadways and the agricultural 
lands located within the stream corridors could greatly improve water quality and lower the 
vulnerability to flooding.  MassDOT just recently completed a pilot Stream Crossing Study that 
examined all of the stream crossings within the Deerfield River Watershed and rated them for their 
ability to promote wildlife passage and their resiliency to flooding.   The stream crossings’ ratings 
should be examined by MassDOT and the towns’ Department of Public Works and upgrading 
them should be prioritized.  This will help increase the subwatershed’s resiliency for future flooding 
events. 

Increasing the level of protected lands should be a high priority for the Clesson Brook 
subwatershed.  Particularly, upland tributary areas and the areas identified as BioMap2 Core 
Habitats should be emphasized for protection.  The subwatershed has a high amount of important 
Core Habitat within its borders that is currently unprotected in any way, as well as BioMap2 Critical 
Natural Landscape Block lands, of which only about 18% is permanently protected. Areas like 
this are most likely to maintain dynamic ecological processes such as flood storage, groundwater 
recharge and water purification. Providing incentives for forest owners - through carbon trusts or 
other mechanisms - to protect their land for carbon storage is one strategy that can be used in this 
subwatershed. Conducting outreach and education to forest landowners about options to protect 
and manage their land for ecosystem services and climate change resiliency is a priority for this 
subwatershed as well. 

Clesson Brook towns may want to consider  River Corridor Protection Overlay bylaws that would 
limit development within areas of river corridors susceptible to erosion and flooding. Towns in 
this subwatershed could amend or adopt Open Space Residential / Natural Resource Protection 
zoning to balance new development in rural areas with land protection. Buckland in particular has 
very little land protected from development. All three towns could encourage the use of LID site 
planning and stormwater techniques in new development and redevelopment.
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Clesson Brook Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Good - overall, very healthy

Water Quality 
Vulnerability: Highly vulnerable to impacts

Water Quality 
Restoration 
Potential: 

Average

Flood Risk 
Vulnerability: Average

Upland Tributary 
Protection: 

Very little protected upland 
tributary areas

Pollutant Loading 
Analysis:

Relatively low pollutant loads; 
moderate to high sediment yields

2017 Geomorphic 
Assessment:

Significant erosion and sediment 
loading; implementation project 
identified

Green Infrastructure 
Analysis:

High level of ecological services; 
low level of protection

Land Use Regulatory 
Review: 

Could better address development 
in floodplains & river corridors; 
could encourage LID

Table 22: Summary Findings: 
Clesson Brook Subwatershed

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

 

• Action Item #1: Conduct fluvial geomorphic 
including upland tributary assessments to better 
refine the location, severity, and likelihood of erosion 
hazards and the potential impacts restoration/
mitigation projects might have on channel stability 
and aquatic habitat, not only at the proposed site but 
also to downstream and upstream locations.

• Action Item #2: Conduct a river corridor mapping 
and management plan project to delineate the location 
of the future river channel, identify locations most 
susceptible to future flooding and fluvial erosion, and 
describe river corridor management strategies. 

• Action Item #3: Adopt river corridor protection 
bylaws and/or floodplain protections that would limit 
development within areas of river corridors susceptible 
to erosion and flooding.

• Action Item #4: Review MassDot culvert/crossings 
database; prioritize structures for upgrades.

• Action Item #5:  Use MAPPR to prioritize parcels 
for protection.

• Action Item #8: Work with farmers to implement 
agricultural BMPs to protect water quality. 

• Action Item #9: Work with landowners to protect 
upland tributary areas and the areas identified as 
BioMap2 Core Habitats from future development 

through land acquisition, conservation easements, and 
other mechanisms.

• Action Item #10: Provide incentives for forest owners, 
through carbon trusts or other mechanisms, to protect 
their land for carbon storage.

• Action Item #11: Consider amending or adopting 
Open Space Residential / Natural Resource Protection 
zoning to balance new development in rural areas with 
land protection (Buckland, Ashfield, and Hawley).

• Action Item #12: Encourage the use of LID 
site planning and stormwater techniques in new 
development and redevelopment (Buckland, Ashfield, 
and Hawley). 

• Action Item #13: Conduct a Rural Roads Assessment 
to identify road drainage and stormwater management 
problems and to determine priority projects and 
BMPs. Include training for DPW.

• Action Item #14: Secure funding to implement bank 
stabilization project identified in 2017 geomorphic 
assessment. See conceptual designs beginning on page 
79.

Table 23: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 
63, contains recommendations and action items applicable to the entire watershed. In addition to the Action 
Plan, high priority recommendations specific to the Clesson Brook subwatershed are described on the 
previous page and summarized here:
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Map 21: Clesson Brook Subwatershed
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Overview
The Deerfield Mainstem - North River to Mouth subwatershed is located in the eastern portion 
of the Deerfield River watershed and contains the Village of Shelburne Falls as well the South 
Deerfield and Historic Deerfield population centers. The subwatershed is comprised of 31,898 
acres. In addition to having the second highest amount of developed lands, this subwatershed also 
contains the largest amount of working agricultural lands within the Deerfield River Watershed.  
The subwatershed has a rolling, hilly topography in the western section and transitions to a much 
flatter landscape near the mouth of the Deerfield where it joins the Connecticut River (see Map 18).  
The floodplain is quite wide within the Town of Deerfield.  The Deerfield River mainstem in this 
subwatershed is heavily regulated by large hydropower facilities.  There are several major roadways 
that pass through the subwatershed.  They include Route 2, Route 5/10 and Interstate 91.  

Findings 
Comparative Subwatershed Analyses (CSAs): 
The Deerfield Mainstem - North River to Mouth subwatershed is ranked in the bottom third in 
terms of overall health.  This is largely due to the amount of impervious surfaces it contains and 
the level of developed and agricultural lands within the stream corridors.  Impervious surfaces 
cover 10.3% of the subwatershed.  This level exceeds the commonly used 10% threshold at which 
water quality is considered to be impacted within a watershed.  Further contributing to water 
quality issues is the number of active farms within this subwatershed, particularly within the stream 
corridors.  These factors make the subwatershed highly vulnerable to water quality degradation.  
In fact, the subwatershed is ranked as the second most vulnerable in the entire Deerfield River 
Watershed.  Fortunately, however, the subwatershed has also been ranked as having decent 
restoration potential – there are many actions that could be taken to mitigate and restore its water 
quality. 

The flood risk in the Deerfield Mainstem - North River to Mouth subwatershed is the third highest 
in the Deerfield River Watershed. This is primarily due to the amount of development, agricultural 
lands, and critical facilities located within the stream corridors that could be threatened by flood 
waters.  Critical facilities are defined as sites such as police stations, schools, and hospitals.   The 
higher flood risk is also due to the fact that the Deerfield River mainstem contains a number 
of “high and significant hazard dams,” which could pose a significant flooding danger to the 
subwatershed if dams were to fail. 

Deerfield Mainstem - North River to Mouth Subwatershed Plan
Franklin County Towns: Ashfield, Buckland, Conway, 
Deerfield & Shelburne 
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Upland Tributary Assessment 
Currently 54% of the upland tributary areas in this subwatershed are permanently protected, which 
places the subwatershed near the top in this category compared with the other Deerfield River sub-
watersheds. Approximately 54% of the BioMap2 Aquatic Core Habitat and Upland Buffers in the 
upland tributary areas are protected, which is also among the highest percentages in the watershed.

Pollutant Loading Analysis:
The modeled pollutant loads in this subwatershed are among the highest of any of the Deerfield 
River subwatersheds given the large size and higher level of development in the subwatershed. The 
subwatershed has the highest or second highest pollutant yields (pollutant loads divided by wa-
tershed area) of any subwatershed in the Deerfield. Urban land use, forested land, and rural land 
including agricultural land use are the primary sources of pollutant loads for most of the pollutants 
modeled. Stream channel erosion is estimated to account for 45% of the modeled annual sediment 
load. Septic systems account for an estimated 17-18% of the annual fecal coliform load.

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the Deerfield Mainstem - North River to 
mouth subwatershed’s land is about 66% forested, the second lowest forest coverage of all the 
subwatersheds. This amount of forest coverage, however, is still quite high compared to more 
densely populated areas in Western Massachusetts, and the forests are critical to protecting high-
quality aquifers for drinking water and river and stream water quality. This subwatershed contains 
almost no BioMap2 Forest Core and Landscape Blocks. The subwatershed’s forests intercept over 2 
billion gallons of rainfall annually and save the region nearly $165,000 in costs annually related to 
runoff and flooding. Analysis using iTree Landscape shows that the Deerfield Mainstem - North 
River to mouth subwatershed’s forests provide additional ecosystem services in the form of carbon 
storage. The subwatershed provides the equivalent of over $94 million annually in carbon storage, 
which is critically important for climate change mitigation and watershed resilience.

Land Use Regulatory Review: 
Like most subwatersheds, the towns within the Deerfield Mainstem - North River to mouth 
subwatershed regulate but do not prohibit development within the 100-year floodplain. Towns 
within the subwatershed address stormwater management within zoning to some degree. Deerfield 
has a separate stormwater bylaw and regulations that comprehensively address stormwater impacts 
from development and encourage LID techniques where feasible. Three of the subwatershed 
towns have an Open Space Residential  Development (OSRD) bylaw, while two towns do not.  
Shelburne’s OSRD  bylaw was recently updated to encourage the use of LID and a conservation 
analysis to determine open space protection priorities. Subdivision regulations within most towns 
are stronger than other subwatersheds in addressing stormwater, erosion, preservation of natural 
features, and appropriate rural road design. The Town of Conway has not adopted the Subdivision 
Control Act and therefore has no subdivision regulations. New residential roads in Conway would 
be considered common driveways under the Zoning Bylaw and regulated as such. Because this 
subwatershed has a relatively high concentration of development, efforts to strengthen and align 
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land use regulations across the watershed towns is a relatively low-cost strategy to protect water 
quality.

Stream and Watershed Geomorphic Assessments:
Field Geology Services conducted geomorphic assessments of specific stream and upland areas in 
the Deerfield Mainstem-North River to mouth subwatershed to identify stressors and impairments 
and develop conceptual project designs to address identified needs.  A technical memorandum 
that describes the geomorphic assessment methodology and results is included as Appendix B, 
begninng on page 141.  Work in this subwatershed focused on the Bear River, the largest tributary 
within the HUC12.  Two projects were identified:  conservation and geomorphic restoration (wood 
addition) along the upper Bear River and conservation of reference reach area on the lower Bear 
River.  Project benefits include:  sediment storage, flood attenuation, habitat and water quality 
enhancement, and conservation of green infrastructure. See the conceptual designs for the two 
projects beginning on page 79.

Deerfield Mainstem - North River to Mouth Subwatershed 
Management Strategies
Conservation and restoration efforts in this subwatershed should be focused within the stream 
corridors.  Particularly, mitigating the impact from impervious surfaces and employing best 
management practices for the many active agricultural lands could have a significant effect on 
improving water quality.  Focusing protection of the upland tributary areas could also help restore 
the subwatershed’s water quality.  

The Deerfield Mainstem-North River to mouth subwatershed has a high amount of acreage within 
the 100-year floodplains, due to its relatively flat topography.  The number of critical facilities in 
these vulnerable areas are a particular issue for this subwatershed.  Regional and town officials 
should closely examine how to protect these facilities, or if possible, relocate them to safer sites.

The ecosystem benefits provided by the watershed’s forests, including rainfall capture and carbon 
storage make forest protection a high priority as well. Providing incentives for forest owners - 
through carbon trusts or other mechanisms - to protect their land for carbon storage is a strategy 
that can be used in this subwatershed. 

Given the significant acreage of floodplains in this subwatershed, towns may want to consider 
a River Corridor Protection Overlay bylaw that would limit development within areas of a river 
corridor susceptible to erosion and flooding. Ashfield, Buckland, Conway and Deerfield could 
amend or adopt Open Space Residential / Natural Resource Protection zoning to balance new 
development in rural areas with land protection. Deerfield, Shelburne, and Buckland already 
encourage the use of LID stormwater techniques in some way within their regulations. The use 
of LID could be further encouraged, particularly in the village of Shelburne Falls where a higher 
percent of impervious surface results in stormwater runoff to the Deerfield River. 
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Deerfield Mainstem - North River to Mouth Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Poor - needs improvement

Water Quality 
Vulnerability: Highly vulnerable to impacts

Water Quality 
Restoration 
Potential: 

Small changes could make a big 
difference

Flood Risk 
Vulnerability: 

High risk to developed areas and 
farmlands

Upland Tributary 
Protection: 

High level of protection of 
ecologically important portions of 
upland tributary areas

Pollutant Loading 
Analysis: High pollutant loads and yields

2017 Geomorphic 
Assessment:

Mostly intact river corridor; some 
sediment management needed; 
two conservation/restoration 
projects identified

Green Infrastructure 
Analysis:

Moderate level of ecological 
services; could increase protection

Land Use Regulatory 
Review: 

Could better address development 
in floodplains and river corridors; 
could further encourage LID

Table 24: Summary Findings: 
Deerfield Mainstem - 

North River to Mouth Subwatershed

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Assess vulnerability of critical facilities 
to flooding, and update and coordinate recommendations 
in local hazard mitigation plans for flooding and critical 
facilities.

• Action Item #2: Update existing municipal land use and 
subdivision regulations to better protect the floodplain and 
other sensitive areas, ensuring consistency between towns.

• Action Item #3: Conduct fluvial geomorphic assessments 
to better refine the location, severity, and likelihood of 
erosion hazards and the potential impacts restoration/
mitigation projects might have on channel stability and 
aquatic habitat, not only at the proposed site but also to 
downstream and upstream locations.

• Action Item #4: Conduct upland tributary and watershed 
assessments; develop a project implementation schedule 
for conservation and management recommendations based 
upon assessment findings.

• Action Item #5: Map river corridors using Active River 
Area or results from fluvial geomorphic assessments.

• Action Item # 6: Implement river corridor 
recommendations based upon the field geomorphic 
assessment.

• Action Item # 7: Work with farmers to implement 
agricultural BMPs to protect water quality.

• Action Item #8: Work with landowners to protect 
upland tributary areas and BioMap2 Core Habitats from 

development through land acquisition, conservation 
easements, and other mechanisms.

• Action Item #9: Provide incentives for forest owners - 
through carbon trusts or other mechanisms - to protect 
their land for carbon storage.

• Action Item #10: Consider implementing River Corridor 
Protection bylaws that would limit development within areas 
of river corridors susceptible to erosion and flooding.

• Action Item #11: Amend or adopt Open Space Residential 
/ Natural Resource Protection zoning to balance new 
development in rural areas with land protection.

• Action Item #12: Encourage the use of LID site planning and 
stormwater techniques in new development and redevelopment.

• Action Item #13: Identify opportunities for LID and green 
infrastructure retrofits on public lands in the Village of 
Shelburne Falls to reduce and treat stormwater runoff from 
impervious areas.

• Action Item #14: Conduct a Rural Roads Assessment 
to identify road drainage and stormwater management 
problems and to determine priority projects and BMPs. 
Include training for DPW.

• Action Item #15: Secure funding to implement 
conservation/restoration projects identified in 2017 
geomorphic assessment. See conceptual designs beginning 
on page 79.

Table 25: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 63, contains 
recommendations and action items applicable to the entire watershed.  In addition to the Action Plan, high priority 
recommendations specific to the Deerfield Mainstem - North River to Mouth Subwatershed are described on the previous page and 
summarized here:
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Maps 22 and 23: Deerfield Mainstem - North River to Mouth Subwatershed with Flood Plain Inset
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Overview
The Deerfield River-Cold River to North River subwatershed is located in the west-central portion 
of the Deerfield River Watershed and falls within the towns of Buckland, Charlemont, Heath, 
Hawley, and Rowe. It is comprised of 29,182 acres. A major roadway, Route 2, passes east-west 
through the subwatershed closely following along the Deerfield River mainstem.  This portion 
of the Deerfield River is heavily regulated by large hydropower facilities.   Recreational activities 
centered on the Deerfield River are an important element of the economy in the subwatershed – 
particularly rafting, kayaking, and fishing. Most of the subwatershed is forested with 7% of the land 
in agricultural uses.  The majority of the development follows the Route 2/Deerfield River corridor.  
The subwatershed has a Category 5 Waters with an identified water quality impairment (see Map 
15). This waterbody is the Davis Mine Brook and a TMDL is needed to address low pH from acid 
mine drainage. 

Findings 
Comparative Subwatershed Analyses (CSAs): 
According to the Watershed Health Comparative Subwatershed Analysis (CSA), the Deerfield 
River - Cold River to North River subwatershed ranks near the bottom of the Deerfield River 
subwatersheds in terms of overall health. This is primarily due to the impact of the hydropower 
facilities on the Deerfield River mainstem, which have greatly altered its natural stream flow.  The 
subwatershed also scored low in the Habitat and Biological Conditions sub-indices because of a lack 
BioMap2 Aquatic Core Habitat and Core Habitat for Species of Conservation Concern.

The subwatershed was found to be not particularly vulnerable to water quality degradation – 
ranking approximately in the middle of all the Deerfield River subwatersheds.  Unfortunately, 
the Deerfield River-Cold River to North River subwatershed also does not have very good water 
quality restoration potential. It was ranked second to last for water quality restoration potential.  
This is most likely because there are few permanently protected lands within the subwatershed 
and mitigation measures to address acid mine drainage to the Davis Mine Brook could be cost 
prohibitive and/or would take decades to achieve bioremediation. 

The subwatershed has average flood risk vulnerability. The largest issues here are the combined 
presence of steep slopes and the number of “high and significant hazard dams.”  In addition, 
because of the pattern of the road network, the subwatershed ranked as having the highest 
emergency medical services disruption potential resulting from single crossing failures.  Finding 
detours for emergency services would be very difficult if a single stream crossing failed, as assessed 
in the CSA vulnerability assessment.

Deerfield River - Cold River to North River Subwatershed Plan
Franklin County Towns: Buckland, Charlemont, Hawley, 
Heath & Rowe 
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Upland Tributary Assessment:
Only 15% of the upland tributary areas in this subwatershed are permanently protected, which 
places the subwatershed at the bottom in this category compared with the other Deerfield River 
subwatersheds. Approximately 34% of the BioMap2 Aquatic Core Habitat and Upland Buffers 
in the upland tributary areas are protected, which is also among the lowest percentages in the 
watershed.

Pollutant Loading Analysis:
The modeled pollutant loads and yields (pollutant loads divided by watershed area) in this sub-
watershed are “average” compared to the other Deerfield River subwatersheds. Urban land use, 
forested land, and rural land including agricultural land use are the primary sources of pollutant 
loads for most of the pollutants modeled. Stream channel erosion is estimated to account for 45% 
of the modeled annual sediment load. Septic systems account for an estimated 26% of the annual 
fecal coliform load.

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the Deerfield River - Cold River to North River 
subwatershed’s land is about three quarters forested. This substantial amount of forest coverage is 
critical to protecting high-quality aquifers for drinking water and river and stream water quality. 
The subwatershed’s forests intercept about 2.1 billion gallons of rainfall annually and save the 
region nearly $174,000 in costs annually related to runoff and flooding, the highest savings of 
all the subwatersheds. Additionally, the subwatershed’s forests provide annual carbon storage 
equivalent to nearly $100 million. This subwatershed also contains portions of three  substantial 
BioMap2 Critical Natural Landscape Blocks, totaling 15,503 acres, of which only about 14% is 
permanently protected. There are also 3,126 acres of BioMap2 Forest Core, about 28% of which is 
permanently protected. See Map 14 for BioMap2 areas.

Land Use Regulatory Review: 
Most towns within the subwatershed regulate but do not prohibit development within the 100-
year floodplain. However, Heath considers the cumulative effect of development proposed along 
watercourses where no regulatory floodway has been designated, and also, through the Town’s 
local wetland bylaw, does not generally permit buildings or storage of vehicles in any area below 
the 10-year flood level.  Open Space Residential Development bylaws could be improved within 
this subwatershed to be more effective at protecting open space, however, development pressure 
for new subdivisions is currently low in this region. Towns could improve stormwater management 
by encouraging the use of LID through zoning and subdivision regulations. Subdivision 
regulations in several towns are out of date, likely due to the lack of subdivision activity in this 
region.
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Other Assessments: 
The 2008 Nonpoint Source Pollution Assessment for the Deerfield River Watershed made a number of 
recommendations relevant to the Deerfield River - Cold River to North River subwatershed. The 
Assessment can be found at http://frcog.org/publication/nonpoint-source-pollution-assessment-
deerfield-river-watershed-2008/. To date, none of the 2008 recommendations have been 
implemented. For this reason, they have been carried forward to this plan. High priority items 
specific to the Deerfield River - Cold River to North River subwatershed are included in Table 27.

The Town of Charlemont Silver Jackets project has produced flood inundation mapping for a 
portion of the Deerfield River and will create a flood evacuation plan based on the mapping. More 
information related to the mapping is available at http://frcog.org/publication/usgs-fema-flood-
recovery-studies/.

Deerfield River - Cold River to North River Subwatershed 
Management Strategies
It is unlikely that the hydropower infrastructure will be removed or greatly altered on the Deerfield 
River mainstem.  As a result, watershed management strategies should focus on improving water 
quality and overall health through the protection of sensitive lands, such as the upland tributaries 
and the BioMap2 Core Habitats.  There is very low protection of upland tributary areas in this 
subwatershed - additional protection of these areas should be prioritized. Another high impact 
strategy is to mitigate the run-off from roadways that follow many of the streams.  The appropriate 
sizing of the stream crossing culverts and bridges is another action that should be prioritized to 
both promote the passability of animals and to reduce future flood risk.

The ecosystem benefits provided by the watershed’s forests, including rainfall capture and carbon 
storage make forest protection a high priority as well. Providing incentives for forest owners - 
through carbon trusts or other mechanisms - to protect their land for carbon storage is a strategy 
that can be used in this subwatershed. Conducting outreach and education to forest landowners 
about options to protect and manage their land for ecosystem services and climate change resiliency 
is a priority for this subwatershed. 

Subwatershed towns may want to consider River Corridor Protection Overlay bylaws that would 
limit development within areas of a river corridor susceptible to erosion and flooding. Encouraging 
LID in new development and redevelopment could be integrated into zoning and subdivision 
regulations. In particular, the Town of Charlemont could encourage LID within the village center, 
where a higher percent of impervious surfaces contributes runoff to the Deerfield River and several 
tributaries in the village. In addition, LID stormwater techniques could be integrated into projects 
to improve river access areas that experience heavy use during the rafting and boating seasons 
(identified as a recommendation in a 2013 FRCOG study of river access sites along the Deerfield 
River). Open Space Residential Development/Natural Resource Protection bylaws could be 
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adopted or amended to balance new development with the protection of open space. Subdivision 
regulations should be updated in several towns. Although subdivision development pressure is low, 
once a development is proposed it is too late to amend the regulations for that development.
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Deerfield River - Cold River to North River Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Poor - needs improvement

Water Quality 
Vulnerability: Highly vulnerable to impacts

Water Quality 
Restoration 
Potential: 

Small changes could make a big 
difference

Flood Risk 
Vulnerability: 

High risk to developed areas and 
farmlands

Upland Tributary 
Protection: Very low protection

Pollutant Loading 
Analysis: Average pollutant loads and yields

Green Infrastructure 
Analysis:

High level of ecological services; 
low level of protection

Land Use Regulatory 
Review: 

Could better address development 
in floodplains/ river corridors; 
could encourage LID

Other Assessments:
2008 Nonpoint Source Pollution 
Assessment  recommendations have 
not yet been implemented

 

Table 26: Summary Findings: 
Deerfield River - Cold River to North River

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

 

• Action Item #1: Assess vulnerability of critical facilities to 
flooding, and update and coordinate recommendations in local 
hazard mitigation plans for flooding and critical facilities.

• Action Item #2: Conduct upland tributary and watershed 
assessments; develop a project implementation schedule for 
conservation and management recommendations based upon 
assessment findings.

• Action Item #3: Use recent USGS flood inundation mapping 
as a basis for the development of a river corridor management 
plan.

• Action Item #4:  Update existing municipal land use and 
subdivision regulations to better protect the floodplain and 
other sensitive areas, ensuring consistency between towns.

• Action Item #5: Conduct a Rural Roads Assessment to 
identify road drainage and stormwater management problems 
and to determine priority projects and BMPs. Include training 
for DPW staff.

• Action Item #6:  Assess pollutant sources and implement 
BMPs at transfer stations.     

• Action Item #7:  Manage the Charlemont Landfill, including 
removal of the exposed bulky waste adjacent to Tatro Brook, 
and additional field investigation to further assess the 
environmental risk from the landfill and determine the need 
for corrective/remedial action. 

• Action Item #8: Inspect and conduct additional field 
investigation of the former municipal brush dump on Warner 
Hill Road.

• Action Item #9: Complete an inventory of illegal dumping 
areas and junkyards in each subwatershed town, and evaluate 
options for cleaning up these sites as needed.

• Action Item #10: Distribute information to landowners on 
the potential environmental problems and legal liabilities 
associated with illegal dumping and junkyards.

• Action Item #11: Work with local farmers to implement 
agricultural BMPs to protect water quality.

• Action Item #12: Work with landowners to protect upland 
tributary areas and the areas identified as BioMap2 Core 
Habitats from future development through land acquisition, 
conservation easements, and other mechanisms.

• Action Item #13:  Provide incentives for forest owners - 
through carbon trusts or other mechanisms - to protect their 
land for carbon storage.

• Action Item #14: Consider implementing a River Corridor 
Protection bylaw that would limit development within areas of 
river corridors susceptible to erosion and flooding.

• Action Item #15: Consider amending or adopting Open Space 
Residential / Natural Resource Protection zoning to balance 
new development in rural areas with land protection.

• Action Item #16: Encourage the use of LID site planning 
and stormwater techniques in new development and 
redevelopment, particularly in the Charlemont village center, 
where a higher percent of impervious surfaces contributes 
runoff to the Deerfield River and several tributaries. 

• Action Item #17:  Integrate LID stormwater management 
techniques into river access areas that experience heavy use 
during the rafting and boating season.

• Action Item #18: Secure funding to continue assessment and 
monitoring of Davis Mine Brook.

Table 27: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 63, contains 
recommendations and action items applicable to the entire watershed. In addition to the Action Plan, high priority 
recommendations specific to the Deerfield River - Cold River to North River subwatershed are described on the previous page 
and summarized here:
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Map 24: Deerfield River - Cold River to North River Subwatershed
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Overview
This 26,290-acre subwatershed is located at the northwestern edge of the Massachusetts’ portion 
of the Deerfield River Watershed and falls primarily in Franklin County within the towns of 
Monroe, Rowe, and Florida (Berkshire County).  It is characterized by very steep terrain (see Map 
18), very little developed land uses, and four major hydropower projects.  Recreation and forestry 
are important economic activities in this subwatershed.  The hydropower projects have enabled a 
popular white-water rafting industry for the area.  The subwatershed contains a sizable amount of 
protected lands, including the Monroe State Forest, parts of the Mohawk Trail State Forest, and the 
Pelham Lake Park.  Both Pelham Lake and Sherman Lake have been listed as Category 5 Waters 
(see Map 15) – requiring a TMDL for mercury levels in fish tissue.  

Findings 
Comparative Subwatershed Analyses (CSAs): 
Because of the size of the hydropower facilities located along this segment of the Deerfield River 
Mainstem, streamflow of the Deerfield River is heavily regulated.  However, because of the 
lack of development and large amounts of protected land in the subwatershed, the water quality 
vulnerability is quite low.  The CSAs indicate that the potential for water quality restoration is 
average compared to the other subwatersheds.  

This subwatershed was identified by the Flood Risk Vulnerability CSA as having the highest flood 
risk in all of the Deerfield River Watershed. This is primarily due to the very steep slopes, the 
presence of so many “high and significant hazard” dams, and the stream power generated by its 
streams.  In addition, the sizing of many of the existing culverts and stream crossings have been 
rated as having very high “ecological disruption potential,” limiting the passability of aquatic 
organisms.  

This subwatershed contains many areas identified by the “Mapping Priority Parcels for Resilience 
(MAPPR) Model as high priority parcels for protection.   This model, created by Mass Audubon, 
identifies the parcels within an area of interest that are the highest priorities for protection based 
on habitat quality, climate change resilience, and other metrics such as parcel size and adjacency 
to existing protected parcels.  In addition to the areas identified by MAPPR, particular emphasis 
should be placed on protecting the upland areas of Pelham Brook within the subwatershed. 

Deerfield Mainstem - Sherman Dam to Cold River 
Subwatershed Plan 
Franklin County Towns: Charlemont, Monroe & Rowe 
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Upland Tributary Assessment:
The Deerfield Mainstem – Sherman Dam to Cold River subwatershed has the highest amount 
of upland tributary area protected (67%).  However, much of this protection is centered on the 
Deerfield River Mainstem.  As a result, a major tributary in this subwatershed, Pelham Brook, is 
almost entirely unprotected, particularly in the upland areas.

Pollutant Loading Analysis:
The modeled pollutant loads in this subwatershed are low to average compared to the other 
Deerfield River subwatersheds. Pollutant yields (pollutant loads divided by watershed area) in this 
subwatershed are among the lowest in the watershed, reflecting the large amount of undeveloped 
land in the subwatershed. Forested land use and rural land, including agricultural land use, account 
for the majority of the modeled annual nutrient (80%) and bacteria (82%) loads, while stream 
channel erosion is also a significant source (45%) of the modeled annual sediment load. 

Critical Linkages Assessment:
The CAPs Critical Linkage Project  by UMass Amherst and The Nature Conservancy show that 
the Deerfield Mainstem – Sherman Dam to Cold River subwatershed contains very important 
linkages of regional habitat connectivity as well as a very sizable habitat node. See Map 15.

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the Deerfield Mainstem – Sherman Dam to Cold 
River subwatershed’s land is about 80% forested. This substantial amount of forest coverage is 
critical to protecting high-quality aquifers for drinking water and river and stream water quality. 
The subwatershed’s forests intercept nearly two billion gallons of rainfall annually and save the 
region nearly $149,000 in costs annually related to runoff and flooding. The forests also provide 
nearly $100 million annually in carbon storage. Nearly 80% of the subwatershed has also been 
identified as containing BioMap2 Critical Natural Landscape Blocks. About 29% of Landscape 
Blocks have been protected. Of the 2,540 acres of BioMap2 Forest Core, just under 14% of the 
acres has been protected. See Map 14 for BioMap2 areas.

Land Use Regulatory Review: 
The towns of Monroe and Rowe do not have floodplain bylaws that limit or regulate development 
within the 100-year floodplain. Charlemont does regulate development with the floodplain but 
does not prohibit any specific types of development. Stormwater is not generally addressed in two 
of the three towns. Two towns have Open Space Residential Development bylaws, but they could 
be improved to increase the amount of required open space. While there is limited development 
pressure within this region, subdivision regulations in all towns need updating.
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Other Assessments: 
The 2008 Nonpoint Source Pollution Assessment for the Deerfield River Watershed made a number of 
recommendations relevant to the Deerfield Mainstem – Sherman Dam to Cold River subwatershed. 
The Assessment can be found at http://frcog.org/publication/nonpoint-source-pollution-
assessment-deerfield-river-watershed-2008/. To date, none of the 2008 recommendations have been 
implemented. For this reason, they have been carried forward to this plan. High priority items 
specific to the Deerfield Mainstem – Sherman Dam to Cold River subwatershed are included in 
Table 29.

Deerfield Mainstem – Sherman Dam to Cold River Subwatershed 
Management Strategies
Since it is unlikely that the hydropower facilities on the Deerfield will be removed or greatly 
altered, conservation of the existing high quality  natural resources should be emphasized in this 
subwatershed. 

Because of the high percentage of forest cover (about 80%) in the Deerfield Mainstem – Sherman 
Dam to Cold River subwatershed, proper implementation of Forestry Management Plans and 
employment of forestry best management practices in working forests could have a very vital 
impact on the continuing overall health of the subwatershed. Additionally, protecting forests by 
offering incentives to land owners using carbon trusts and/or corridor easements could help spur 
more forest protection.

Upgrading the existing stream crossings within the subwatershed to better withstand high stream 
power and allow for ecological passability should also be a priority for safety, climate change 
resiliency and species resiliency.  

Regarding land use regulations, towns should adopt floodplain regulations and consider adopting 
a River Corridor Protection Overlay bylaw to limit development within areas of a river corridor 
susceptible to erosion and flooding. Zoning and subdivision regulations could be updated to better 
address stormwater and encourage LID stormwater management strategies. In addition, LID 
stormwater techniques could be integrated into river access areas that experience heavy use during 
the rafting and boating seasons (identified as a recommendation in a 2013 FRCOG study of river 
access sites along the Deerfield River). Towns in this subwatershed should consider adopting new 
or amended Open Space Residential Development or Natural Resource Protection Zoning bylaws 
to balance new development with land protection. Subdivision regulations should be updated in all 
three towns. Although subdivision development pressure is low, once a development is proposed it 
is too late to amend the regulations for that development. 
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Deerfield Mainstem – Sherman Dam to Cold River Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Great - overall very healthy

Water Quality 
Vulnerability:

Great - not very vulnerable to 
impacts

Water Quality 
Restoration 
Potential: 

Average

Flood Risk 
Vulnerability: High risk

Upland Tributary 
Protection: 

High protection along Deerfield 
mainstem; little protection along 
Pelham Brook

Pollutant Loading 
Analysis: Low pollutant loads and yields

Green Infrastructure 
Analysis:

High level of ecological services; 
low level of protection

Land Use Regulatory 
Review: 

Could better address development 
in river corridor and LID; could 
update subdivision regulations

Critical Linkage & 
Resilience: Important linkages present

Other Assessments:
2008 Nonpoint Source Pollution 
Assessment  recommendations have 
not yet been implemented

 

Table 28: Summary Findings: 
Deerfield Mainstem – 

Sherman Dam to Cold River Subwatershed

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Assess vulnerability of critical facilities to flooding, 
and update and coordinate recommendations in local hazard 
mitigation plans for flooding and critical facilities.

• Action Item #2: Conduct upland tributary and watershed 
assessments; develop a project implementation schedule for 
conservation and management recommendations based upon 
assessment findings.

• Action Item #3: Use Active River Area mapping as a basis for the 
development of a river corridor management plan.

• Action Item #4:  Update existing municipal land use and 
subdivision regulations to better protect the floodplain and other 
sensitive areas, ensuring consistency between towns.

• Action Item #5: Conduct a Rural Roads Assessment to identify 
road drainage and stormwater management problems and to 
determine priority projects and BMPs. Include training for DPWs.

• Action Item #6: Use MAPPR to identify parcels for conservation 
and management.

• Action Item #7: Conduct fluvial geomorphic and upland tributary 
assessments of Pelham Brook.

• Action Item #8: Manage Rowe transfer station along Pelham Brook 
to avoid or minimize water quality impacts.

• Action Item #9: Complete an inventory of illegal dumping areas 
and junkyards in each subwatershed town, and evaluate options for 
cleaning up these sites.

•  Action Item #10: Distribute information to landowners on the 
potential environmental problems and legal liabilities associated with 
illegal dumping and junkyards.

• Action Item #11: Implement river corridor recommendations from 
the field geomorphic assessment.

• Action Item #12: Work with local farmers to implement agricultural 
BMPs to protect water quality.

• Action Item #13: Work with landowners to protect upland tributary 
areas and the areas identified as BioMap2 Core.

• Action Item #14: Protect habitats from future development through 
land acquisition, conservation easements, and other mechanisms 
(particularly along Pelham Brook).

• Action Item #15: Provide incentives for forest owners - through 
carbon trusts or other mechanisms - to protect their land for carbon 
storage.

• Action Item #16: Adopt floodplain regulations (Monroe and Rowe) 
and consider implementing a River Corridor Protection bylaw 
(Charlemont, Monroe, and Rowe) that would limit development 
within areas of river corridors susceptible to erosion and flooding.

• Action Item #17: Consider amending or adopting Open Space 
Residential / Natural Resource Protection zoning to balance new 
development in rural areas with land protection.

• Action Item #18: Encourage the use of LID site planning and 
stormwater techniques in new development and redevelopment, 

• Action Item #19: Integrate LID stormwater techniques into river 
access areas that experience heavy use during the rafting and boating  
season. 

Table 29: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 63, contains 
recommendations and action items applicable to the entire watershed. In addition to the Action Plan, high priority recomendations 
specific to the Deerfield Mainstem – Sherman Dam to Cold River Subwatershed are described on the previou page and summarized 
here:
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Map 25: Deerfield Mainstem - Sherman Dam to Cold River Subwatershed
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Overview
Only about a third - or 8,874 acres - of the East Branch North River subwatershed is located 
within Massachusetts; the other two-thirds are located in Vermont.  As mentioned previously, 
for the purposes of this plan only the Massachusetts potion of the watershed was included in the 
study area.  All of the Massachusetts’ section is within the Town of Colrain in Franklin County.  
Agricultural lands make up approximately 10% of the subwatershed.  The majority of the farmland 
and development in the subwatershed is located along Route 112, which closely follows the East 
Branch North River stream corridor.  There is a DEP-approved Zone II Recharge Area located in 
the southern tip of the subwatershed where the two branches of the North River come together. 
This is significant because it is a wellhead protection area of a public water supply groundwater 
source. The only significant amount of protected land in the subwatershed is active farmland 
concentrated in the central portion. There is one large in-stream restoration and bank stabilization 
project currently in the environmental permitting stage.

Findings 
Comparative Subwatershed Analyses (CSAs): 
The East Branch North River subwatershed is relatively healthy – its ranking falls in the top third 
of the Deerfield River subwatersheds.  The Comparative Subwatershed Analyses (CSAs) found 
that its water quality vulnerability is about average, but that its water quality restoration potential is 
very low.  In fact, it ranked last among the Deerfield River subwatersheds. This low ranking is due 
to the fact that there is little permanently protected land in the subwatershed and the potential for 
development is high.  In addition, the stream density and road stream crossing density within the 
subwatershed is very low.  This means that there are fewer opportunities for implementing stream 
corridor practices and/or modifying road-stream crossings or roadway drainage to improve water 
quality.

The flood risk vulnerability CSA showed that the East Branch has an average flood risk compared 
to the other subwatersheds.  One of its biggest risks from flooding is the large amount of 
agricultural land within the stream corridor that could potentially be damaged. It also has a high 
risk of having emergency medical services being disrupted from single road crossing failures – there 
are few roads emergency medical services can use for detours, as assessed in the CSA vulnerability 
assessment.

Upland Tributary Assessment:
Because of the lack of protected lands in the East Branch North River subwatershed, the upland 
tributary areas are not very well protected.  Only 19% of these upland areas are protected in any 
way, and only 17% of the BioMap2 Core Habitat and Upland Buffer in these areas is protected.

East Branch North River Subwatershed Plan
Franklin County Town: Colrain
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Pollutant Loading Analysis:
The modeled pollutant loads in this subwatershed are the lowest of all the Deerfield River subwa-
tersheds given the relatively small size of the subwatershed. Pollutant yields (pollutant loads divid-
ed by watershed area) in this subwatershed are low to average for nutrients and bacteria, and above 
average for sediment. Forested land use and rural land, including agricultural land use, account for 
the majority of the modeled annual nutrient (82%) and bacteria (61%) loads, while stream channel 
erosion is also a significant source (46%) of the modeled annual sediment load. Septic systems ac-
count for approximately 30% of the modeled annual fecal coliform load.

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the East Branch North River subwatershed’s land 
is about three quarters forested. This substantial amount of forest coverage is critical to protect-
ing high-quality aquifers for drinking water and river and stream water quality. The subwatershed’s 
forests (including those located in Vermont) intercept about 2.2 billion gallons of rainfall annually 
and save the region nearly $148,000 in costs annually related to runoff and flooding. Forests in this 
subwatershed also provide the equivalent of about $116 million of carbon storage.

There are no areas of BioMap2 Forest Core in this subwatershed, however there are 5,394 acres 
of land that have been identified as BioMap2 Critical Natural Landscape Blocks, 742 acres (about 
14%) of which are permanently protected (see Map 14). Areas like this are most likely to maintain 
dynamic ecological processes such as flood storage, groundwater recharge and water purification. 

Land Use Regulatory Review: 
Colrain regulates but does not prohibit development within the 100-year floodplain. Colrain 
partially addresses stormwater runoff through its Site Plan Review process. Open Space Residential 
Development (OSRD) is allowed by Site Plan Review, and requires a minimum of 35% protected 
open space. There has been little development pressure for subdivisions within the subwatershed. 
Colrain’s subdivision regulations require stormwater to be managed on-site through a pipe and 
pond system. 

Other Assessments: 
The 2008 Nonpoint Source Pollution Assessment for the Deerfield River Watershed made a number of 
recommendations relevant to the East Branch North River subwatershed. The Assessment can 
be found at http://frcog.org/publication/nonpoint-source-pollution-assessment-deerfield-river-
watershed-2008/. To date, many of the 2008 recommendations have not been implemented. For 
this reason, they have been carried forward to this plan. High priority items specific to the East 
Branch North River subwatershed are included in Table 31.

One high priority recommendation that was completed in 2015 was a 604b-funded Fluvial 
Geomorphic and Habitat Assessment. This project identified 20 priority restoration projects. 
Connecticut River Conservancy is using Long Island Sound Regional Conservation Partnership 
Program funding to build up to three restoration projects in the East Branch North River. Learn 
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more: https://www.ctriver.org/connecticut-river-watershed-council-and-partners-receive-10m-in-
federal-funds-to-help-improve-long-island-sound/.

The Vermont Rivers Program funded a Geomorphic Assessment and River Corridor 
Management Plan for the Vermont portion of the watershed. 

East Branch North River Subwatershed 
Management Strategies
Agricultural land along the East Branch North River stream corridor could be the focus of 
watershed management strategies that implement agricultural best management practices to 
improve water quality.  Similarly, green infrastructure practices should be a priority to mitigate 
the runoff from the roadways that follow the stream corridor, such as Route 112. 

Watershed stakeholders should continue to secure funding to implement the river restoration 
projects identified in the 2015 Fluvial Geomorphic and Habitat Assessment. 

There is little permanently protected land in this subwatershed. Emphasis should be placed on 
protecting the NHESP’s Priority Habitats of Rare Species and Critical Natural Landscape Blocks, 
as well as the upland tributary areas and other forested areas. Protecting forests by offering 
incentives to land owners using carbon trusts and/or corridor easements could help spur more 
forest protection. MAPPR can be used to prioritize these parcels.

Colrain may want to consider a River Corridor Protection Overlay bylaw that would limit 
development within areas of a river corridor susceptible to erosion and flooding. Encouraging 
LID site planning and stormwater management techniques in new development and 
redevelopment could be integrated into zoning and subdivision regulations. Colrain could amend 
its OSRD bylaw to require greater open space protection and require a Special Permit when 
conventional subdivision is proposed.
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East Branch North River Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Good - overall, very healthy

Water Quality 
Vulnerability: Average

Water Quality 
Restoration 
Potential: 

Poor

Flood Risk 
Vulnerability: Average

Upland Tributary 
Protection: Low protection

Pollutant Loading 
Analysis: Average pollutant loads and yields

Fluvial Geomorphic 
Assessment:

Impaired; priority projects need to 
be implemented

Green Infrastructure 
Analysis:

Moderate level of ecological 
services; low level of protection

Land Use Regulatory 
Review: 

Could better address development 
in floodplains / river corridors; 
could encourage LID

Other Assessments:

Recommendations/projects from 2008 
Nonpoint Source Pollution Assessment 
and 2015 Fluvial Geomorphic 
Assessment should be implemented

Table 30: Summary Findings: 
East Branch North River

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Conduct upland tributary and watershed 
assessments; develop a project implementation schedule 
for conservation and management recommendations 
based upon assessment findings. Work with landowners to 
protect priority areas identified from future development 
through land acquisition, conservation easements, and 
other mechanisms. 

• Action Item #2: Use MAPPR to identify parcels for 
conservation and management.

• Action Item #3: Conduct a Rural Roads Assessment 
to identify road drainage and stormwater management 
problems and to determine priority projects and BMPs. 
Include training for DPW staff.

• Action Item #4: Map the river corridor and develop 
a corridor management plan, coordinating efforts with 
the work being done in the Vermont portion of the 
subwatershed.

• Action Item #5: Conduct outreach and education to 
riparian land owners on best management practices for 
protecting those areas.

• Action Item #6: Manage the Colrain Brush landfill/
Former Town Dump including performing additional 
field investigation to assess environmental risk, identifying 
and characterizing the extent of any impacts that may be 
present, and determining the need for corrective action.

• Action Item #7: Complete an inventory of illegal 
dumping areas and junkyards in each subwatershed town, 
and evaluating options for cleaning up these sites.

• Action Item #8: Conduct additional water quality 
sampling in the North River to further bracket the 
suspected sources of the high bacteria counts recorded in 
several locations in 2005/2006. 

• Action Item #9: Secure funding to implement restoration 
projects in the 2015 geomorphic assessment.

• Action Item #10: Work with local farmers to implement 
agricultural BMPs to protect water quality.

• Action Item #11: Work with landowners to protect 
upland tributary areas and the areas identified as BioMap2 
Core Habitats from future development through 
land acquisition, conservation easements, and other 
mechanisms. 

• Action Item #12: Provide incentives for forest owners - 
through carbon trusts or other mechanisms - to protect 
their land for carbon storage.

• Action Item #13: Consider adopting a River Corridor 
Protection bylaw (Colrain) that would limit development 
within areas of river corridors susceptible to erosion and 
flooding.

• Action Item #14: Consider amending Open Space 
Residential / Natural Resource Protection bylaw to require 
greater open space protection and require a Special Permit 
when conventional subdivision is proposed

• Action Item #15: Encourage the use of LID site planning 
and stormwater techniques in new development and 
redevelopment.

Table 31: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 
63, contains recommendations and action items applicable to the entire watershed. In addition to the Action 
Plan, high priority recommendations specific to the East Branch North River subwatershed are described on 
the previous page and summarized here:



154

Map 26: East Branch North River Subwatershed

River restoration project 
underway here



155

Overview
The 32,649-acre Green River-Thorne Brook to Mouth subwatershed contains the Town 
of Greenfield, with a population of 17,484.  Greenfield serves as the major population and 
employment center for Franklin County.  The subwatershed also includes portions of the towns of 
Bernardston, Leyden, and Shelburne. Not only is this subwatershed the most developed, it also has 
the second highest amount of agricultural land within the Deerfield River Watershed.  Because of 
the flatter topography in the southern half of the subwatershed, much of this area is considered to 
be part of the stream corridor as defined by The Nature Conservancy’s Active River Area.   Due 
to historical development patterns, almost all of the Town of Greenfield is located within this 
Active River Area. Three major roadways pass through the subwatershed: Interstate 91, Route 2, 
and Route 5/10.  Four miles of the lower Green River is listed as a Category 5 Water (see Map 15) - 
requiring a TMDL for fecal coliform.  The source of the fecal coliform has not yet been identified, 
but potential sources include stormwater runoff, aging sewer and stormwater infrastructure 
(particularly the Maple Brook Culvert in the Town of Greenfield), septic systems and discharges 
from the Greenfield Water Pollution Control Plant. In addition, there is a DEP-approved Zone II 
Recharge Area on the eastern boundary of the subwatershed, protecting a drinking water supply. 

Findings 
Comparative Subwatershed Analyses (CSAs): 
Because of its much more urban, developed character, the Green River-Thorne Brook to Mouth 
subwatershed is rated the least healthy within the larger Deerfield River Watershed. Its major 
vulnerability is the amount of land that has been developed not only across the Green River 
subwatershed, but also within its stream corridor.  Directly related to the large amount of acreage 
of developed land uses is the high percentage of impervious surfaces in the subwatershed.  Slightly 
over 20% of this subwatershed is impervious.  Studies have shown that levels of imperviousness 
above 20% have a large detrimental impact on water quality.   Largely for this reason, the Green 
River subwatershed is also rated as the most vulnerable in terms of water quality degradation. The 
high amount of agricultural land located along the stream corridors also makes the subwatershed 
vulnerable to water quality impairments.

Fortunately, the Green River subwatershed was rated as having an average water quality restoration 
potential.  This is because of the high stream density and road crossing density – there are many 
stream corridors in which stormwater and land development best management practices, such as 
Green Infrastructure and Low Impact Development, could be implemented and culverts that could 
be improved.  

Green River - Thorne Brook to Mouth Subwatershed Plan
Franklin County Towns: Bernardston, Colrain, Greenfield, 
Leyden & Shelburne
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The Green River subwatershed was ranked as having a fairly high vulnerability to flooding. 
While it did not experience extensive damage from Tropical Storm Irene, the potential flood risk 
remains high due to the amount of development, critical facilities, and agricultural land within 
the river corridor.  In addition, there are a number of “high and significant hazard” dams in the 
subwatershed that could cause great damage if they were to fail. 

Upland Tributary Assessment:
The Green River subwatershed has 5,104 acres of protected lands, about 16% percent of all land. 
Only 27% of its upland tributary areas are protected – placing it in the bottom third for protection 
among the Deerfield River subwatersheds. Only 37% of the BioMap2 Core Habitat and Upland 
Buffer in these areas is protected.

Pollutant Loading Analysis:
Given the high degree of urban development and agricultural land use, the modeled pollutant loads 
and yields in this subwatershed are among the highest in the Deerfield River watershed, along with 
the Deerfield Mainstem - North River to Mouth subwatershed. Modeled fecal coliform yields are 
more than double  those of the second highest subwatershed. 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 subwa-
tershed has approximately three-times as many dwelling units, nearly 22% more unsewered dwell-
ing 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. This illustrates the potential influ-
ence of septic systems on subwatershed bacteria loads. There is a large amount of agricultural land 
within the stream corridor, which may be a potential source of fecal coliform.   Occasionally the 
Greenfield Swimming Pool is closed for high counts of e. coli.  The swimming area is located on 
the Green River, upstream of the densely developed section of town. The source of e. coli may also 
be septic systems in this area of town.

Green Infrastructure Analysis: 
Despite it being the most developed of the subwatersheds, the Green Infrastructure Analysis found 
that the Green River - Thorne Brook to Mouth subwatershed is about 65% forested. This amount 
of forest coverage is still quite significant, and is critical to protecting high-quality aquifers for 
drinking water and river and stream water quality. The subwatershed’s forests intercept over two 
billion gallons of rainfall annually and save the region nearly $169,000 in costs annually related to 
runoff and flooding, the second highest savings of all the subwatersheds. Forests in this subwater-
shed also provide the equivalent of about $97 million of carbon storage (includes portion of subwa-
tershed located in Vermont). 

There are areas comprised of 6,362 acres that have been identified as BioMap2 Critical Natural 
Landscape Block, located primarily in the northern part of the subwatershed (see Map 14). Of these 
acres, about 18% are protected. Areas like this are most likely to maintain dynamic ecological pro-
cesses such as flood storage, groundwater recharge and water purification. 
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Land Use Regulatory Review: 
The Green River subwatershed towns regulate development within the floodplain to a higher 
degree than other subwatersheds. Bernardston, Leyden, and Greenfield all prohibit certain uses 
within the floodplain. Bernardston in particular has strong floodplain protection compared to 
other towns, requiring a Special Permit for residential development in the floodplain. While 
development pressure is low in general throughout the Deerfield River Watershed, the Green 
River subwatershed has seen some new development in recent years, both as subdivision and 
ANR. Subwatershed towns have adopted OSRD bylaws, though some could be improved to 
be more effective. Leyden adopted Natural Resource Protection Zoning for the majority of 
town as the by-right method for subdividing. Shelburne recently updated its OSRD bylaw to 
include a conservation analysis and LID stormwater management. Subdivision regulations in the 
subwatershed do a fair job of addressing stormwater and water quality impacts. Some elements, 
such as road design, could be improved in several towns.

Stream and Watershed Geomorphic Assessments:
Field Geology Services conducted geomorphic assessments of specific stream and upland areas 
in the Green River-Thorne Brook to mouth subwatershed to identify stressors and impairments 
and develop conceptual project designs to address identified needs.  A technical memorandum 
that describes the geomorphic assessment methodology and results is included as Appendix B, 
beginning on page 141.  The type of project identified for this subwatershed is an “attenuation 
asset” project that would focus on improving the health and function of the river corridor 
area.  Project benefits include:  sediment storage, riparian corridor improvements, floodplain 
reconnection and flood water attenuation, and habitat and water quality enhancements. 
Information about this project can be found beginning on page 79.

Other Assessments: 
The 2008 Nonpoint Source Pollution Assessment for the Deerfield River Watershed made a number 
of recommendations relevant to the Green River - Thorne Brook to mouth subwatershed. The 
Assessment can be found at http://frcog.org/publication/nonpoint-source-pollution-assessment-
deerfield-river-watershed-2008/. To date, one of the 2008 recommendations has been implemented, 
a 319-funded Low Impact Development project in Greenfield. The remaining recommendations  
have been carried forward to this plan. High priority items specific to the Green River - Thorne 
Brook to mouth subwatershed are included in Table 33: Green River - Thorne Brook to mouth 
Subwatershed: Recommendations, Findings and Mapping. Due to the developed nature of the 
subwatershed, many recommendation focus on stormwater management.

Green River - Thorne Brook to Mouth Subwatershed  
Management Strategies
Strategies and remediation efforts should be focused within the stream corridor and reducing 
the impact of the large amount of impervious surfaces. This could include employing: LID 
strategies, Green Infrastructure, river corridor protection and management, and stormwater best 
management practices. Priority should also be placed on modifying the existing stream culverts to 
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improve water quality and promote the passability of aquatic organisms. 
Identifying the source of the fecal coliform in the Green River could help focus restoration 
projects for the subwatershed. 

A fluvial geomorphic assessment and river corridor mapping of the subwatershed should be 
considered. The Vermont Rivers Program has completed this work for the Vermont portion 
of the watershed, so there is an opportunity to coordinate management strategies for the 
entire subwatershed.

Conservation efforts should be focused on protecting the upland areas where there is 
currently less development. Additionally, given the important Green Infrastructure benefits 
forests offer in this subwatershed, protecting forests by offering incentives to land owners 
using carbon trusts and/or corridor easements could help spur more forest protection.

The Green River - Thorne Brook to mouth subwatershed towns may want to consider 
a River Corridor Protection Overlay bylaw that would further limit development within 
areas of a river corridor susceptible to erosion and flooding. Stronger OSRD or NRPZ 
zoning could be expanded to other towns beyond Shelburne and Leyden.  Undeveloped 
areas of Greenfield in particular could benefit from this type of zoning, where subdivision 
development has occurred more recently in areas of prime farmland soils. FRCOG’s 
319-funded project included working with the Greenfield Planning and Development 
Director and the Planning Board to update the Town’s Zoning and Subdivision Regulations 
with LID stormwater management techniques and to revise road design standards to 
require narrower roads. FRCOG also developed a LID guide for developers and identified 
opportunities for using LID in Town Projects. 
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Green River - Thorne Brook to Mouth Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Poor - needs improvement

Water Quality 
Vulnerability: Highly vulnerable to impacts

Water Quality 
Restoration 
Potential: 

Average

Flood Risk 
Vulnerability: High risk

Upland Tributary 
Protection: Low protection

Pollutant Loading 
Analysis: High pollutant loads and yields

2017 Geomorphic 
Assessment

Severe sediment loading from 
mass failures; opportunity for 
attenuation asset projects

Green Infrastructure 
Analysis:

Moderate level of ecological 
services; low level of protection

Land Use Regulatory 
Review: 

Could improve floodplain/ river 
corridor regulations; could expand 
use of NRPZ and LID

Other Assessments: 
2008 Nonpoint Source Pollution 
Assessment  recommendations have 
mostly not yet been implemented

Table 32: Summary Findings: 
Green River - Thorne Brook to mouth

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Identify and abate the source of fecal coliform 
bacteria.

• Action Item #2: Conduct a Rural Roads Assessment to identify 
road drainage and stormwater management problems and to 
determine priority projects and BMPs.

• Action Item #3: Conduct a fluvial geomorphic assessment to better 
refine the location, severity, and likelihood of erosion hazards and 
the potential impacts restoration/mitigation projects might have on 
channel stability and aquatic habitat, not only at the proposed site 
but also to downstream and upstream locations.

• Action Item #4:  Conduct a river corridor mapping and 
management plan project to delineate the location of the future river 
channel, identify locations most susceptible to future flooding and 
fluvial erosion, and describe river corridor management strategies. 
Coordinate with work being done in Vermont.

• Action Item #5: Conduct upland tributary and watershed 
assessments; develop a project implementation schedule for 
conservation and management recommendations based upon 
assessment findings.

• Action Item #6: Adopt river corridor protection bylaws and/or 
floodplain protections that would limit development within areas of 
river corridors susceptible to erosion and flooding.

• Action Item #7: Use MAPPR to prioritize parcels for conservation.

• Action Item #8: Continue work to integrate Green Infrastructure in 
Greenfield Town projects.

• Action Item #9: Conduct outreach and education to riparian land 
owners on best management practices for protecting those areas.

•  Action Item #10: Implement road runoff BMPs and priority 
projects (such as conducting a Rural Roads Assessment project), 
including training for DPW staff.

• Action Item #11: Complete an inventory of illegal dumping areas 
and junkyards in each subwatershed town, and evaluate options for 
cleaning up these sites.

• Action Item #12: Conduct additional water quality sampling in the 
Green River to further bracket the suspected sources of the high 
bacteria counts recorded in several locations. 

• Action Item #13: Implement high priority road-stream crossing 
upgrades or replacements to enhance flood resiliency and stream 
continuity.

• Action Item #14: Develop and implement a stormwater master plan 
for Greenfield to identify prioritized improvements in stormwater 
management (LID/Green Infrastructure retrofits, LID for new 
development and redevelopment, and regulatory updates) to reduce 
the impacts of impervious cover on water quality and flooding.

• Action Item #15: Work with local farmers to implement agricultural 
BMPs to protect water quality.

• Action Item #16: Provide incentives for forest owners - through 
carbon trusts or other mechanisms - to protect their land for carbon 
storage.

• Action Item #17: Consider expanding stronger OSRD or NRPZ 
zoning to other towns beyond Shelburne and Leyden.  Undeveloped 
areas of Greenfield in particular could benefit from this type of 
zoning, where subdivision development has occurred more recently 
in areas of prime farmland soils. 

• Action Item #18: Secure funding to implement attenuation asset 
project identified in the 2017 geomorphic assessment.

Table 33: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 63, contains 
recommendations and action items applicable to the entire watershed.  In addition to the Action Plan, high priority 
recommendations specific to the Green River - Thorne Brook to mouth subwatershed are described on the previous page and 
summarized here:
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Map 27: Green River - Thorne Brook to Mouth Subwatershed
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Overview
The North River Mainstem subwatershed is located on the northern edge of the Massachusetts 
portion of the Deerfield River Watershed. This 22,250-acre subwatershed falls mostly within the 
towns of Colrain and Heath. It is a predominately rural subwatershed with about 8% of the land in 
agricultural use and the remaining is forested with a steep topography.  There are some significant 
protected lands in the subwatershed, including the Catamount State Forest and the H. O. Cook 
State Forest. This subwatershed experienced extensive damage from Tropical Storm Irene in 2011 
with the highest number of roads that were damaged or closed as a result of flooding damage.  The 
North River contains a DEP-approved Zone II Recharge Area below the junction of the East 
Branch of the North River.  

Findings 
Comparative Subwatershed Analyses (CSAs): 
The North River Mainstem subwatershed is overall a healthy watershed.  It is somewhat vulnerable 
to water quality degradation due to the large quantity of sensitive first order streams and high 
quality waters present.   There is a private manufacturing company on the North River that 
is considered a “large quantity toxic user,” which increases the North River’s vulnerability to 
water quality problems.  The subwatershed has an average water quality restoration potential – 
mainly because the water quality is already so high that further restoration would be difficult and 
expensive.  

According to the flood risk vulnerability CSA, the North River Mainstem subwatershed technically 
scored low in its vulnerability to flood risk.  This is due to the fact that the subwatershed does not 
have a significant amount of developed or agricultural land uses within the stream corridors that 
could be threatened.  Tropical Storm Irene showed that while there may not be many homes or 
farms at risk from flooding, many of the roads in the subwatershed are at great risk because of the 
steep slopes.  In addition, the CSA noted that the North River subwatershed contains a higher than 
usual number of critical facilities, such as police stations and schools, within its stream corridors. 
The subwatershed also has the second highest ranking in the density of “high and significant 
hazard dams” which could be dangerous if they were to fail. 

North River Mainstem Subwatershed Plan
Franklin County Towns: Colrain, Heath & Shelburne
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Upland Tributary Assessment: 
Approximately 40% of the upland tributary areas of the North River subwatershed are 
permanently protected. This is about average compared to the other subwatersheds within the 
Deerfield River Watershed. A relatively high amount of the BioMap2 Core Habitat and Upland 
Buffer within the upland tributary area (60%) is protected.

Pollutant Loading Analysis:
The modeled pollutant loads and yields (pollutant loads divided by watershed area) in this 
subwatershed are “average” compared to those of the other Deerfield River subwatersheds. 
Forested land use and rural land, including agricultural land use, account for the majority of the 
modeled annual nutrient (approximately 70-80%) and bacteria (65%) loads, while stream channel 
erosion is also a significant source (43%) of the modeled annual sediment load. Septic systems 
account for approximately 27% of the modeled annual fecal coliform load.

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the North River Mainstem subwatershed’s land is 
about three quarters forested. This substantial amount of forest coverage is critical to protecting 
high-quality aquifers for drinking water and river and stream water quality. The subwatershed’s 
forests intercept about 1.8 billion gallons of rainfall annually and save the region nearly $142,000 
in costs annually related to runoff and flooding. Forests in this subwatershed also provide the 
equivalent of about $84 million of carbon storage. 

There are areas in this subwatershed that have been identified as BioMap2 Forest Core (2,510 
acres) and Critical Natural Landscape Block (11,333 acres). See Map 14 for BioMap2 areas. The 
Forest Core is about 65% protected and the Landscape Blocks are about 32% protected. Areas like 
this are most likely to maintain dynamic ecological processes such as flood storage, groundwater 
recharge and water purification.

Land Use Regulatory Review: 
Heath regulates development within the floodplain to a higher degree than most towns, while the 
rest of the subwatershed towns regulate, but do not prohibit, development within the floodplain. 
This subwatershed was severely impacted by Tropical Storm Irene in 2011, and would benefit 
from river corridor mapping and regulations to limit future encroachments into active river areas. 
Towns within this watershed have adopted OSRD bylaws, though they could be improved to be 
more effective if development pressure were to increase in the future. Subdivision regulations are 
outdated in the subwatershed.

Stream and Watershed Geomorphic Field Assessment: 
Field Geology Services conducted geomorphic assessments of specific stream and upland areas 
in the North River Mainstem subwatershed to identify stressors and impairments and develop 
conceptual project designs to address identified needs.  A technical memorandum that describes
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the geomorphic assessment methodology and results is included as Appendix B, beginning on 
page 141.  Two types of projects were identified for this subwatershed.  The first project type is 
an “attenuation asset” project on the West Branch North River that focuses on improving the 
health and function of the river corridor area.  Project benefits include:  sediment storage, riparian 
corridor improvements, floodplain reconnection and flood water attenuation, and habitat and water 
quality enhancements.  The second project is near a developed area that includes a manufacturing 
facility.  The project would remove excess sediment in and around the piers of the Rte. 112 bridge 
and use the sediment to stabilize a large upstream mass failure.  Project benefits include:  riparian 
corridor improvements, flood resiliency, habitat and water quality enhancements, and protection of 
regionally significant infrastructure.  See conceptual designs, beginning on page 79.

Other Assessments: 
The 2008 Nonpoint Source Pollution Assessment for the Deerfield River Watershed made a 
number of recommendations relevant to the North River mainstem subwatershed. The Assessment 
can be found at http://frcog.org/publication/nonpoint-source-pollution-assessment-deerfield-river-
watershed-2008/. To date, many of the 2008 recommendations have not been implemented. For 
this reason, they have been carried forward to this plan. High priority items specific to the North 
River mainstem subwatershed are included in Table 35: North River mainstem Subwatershed: 
Recommendations, Findings and Mapping. A portion of the North River, from the confluence 
of the East and West Branches to the confluence with the Deerfield, was assessed as part of 
FRCOG’s 2015 Fluvial Geomorphic and Habitat Assessment project. Reports from this assessment 
are available at http://frcog.org/wp-content/uploads/2017/06/North-River-Report_Final-FGS-
compressed.pdf and http://frcog.org/wp-content/uploads/2017/06/13-119_FINAL_North_R_
Fish_Hab_RPT_6-24-14.pdf.

North River Mainstem Subwatershed 
Management Strategies
Because the North River Mainstem subwatershed is overall quite a healthy subwatershed, watershed 
management strategies should focus on the protection of its current high quality resources. To do 
so, increased protection of the upland tributary areas would further strengthen the water quality 
resiliency of the subwatershed. Additionally, given the important Green Infrastructure benefits 
forests offer in this subwatershed, protecting forests by offering incentives to land owners using 
carbon trusts and/or corridor easements could help spur more forest protection.

One of the North River Mainstem subwatershed’s weaknesses is the lack of permanently protected 
habitat and landscapes suitable for promoting biodiversity.  Using The Nature Conservancy’s 
MAPPR Tool could be an effective way to prioritize parcels for protection with this goal in mind. 
The subwatershed contains a number of high priority MAPPR parcels.

The number of critical facilities located within the stream corridors is particularly worrisome 
for the subwatershed’s flood resiliency.  Priority should be placed on increasing the protection of 
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these sites from flooding or, if feasible, relocating them outside of the stream corridors.  Related 
to flooding, emphasis should be placed on modifying stream culverts to be appropriately sized to 
handle future flooding events and to allow passage of aquatic organisms. 

Regarding zoning and regulations, North River subwatershed towns should consider a River 
Corridor Protection Overlay bylaw that would limit development within areas of a river corridor 
susceptible to erosion and flooding. Encouraging LID site planning and stormwater management 
techniques in new development and redevelopment could be integrated into zoning and subdivision 
regulations. OSRD bylaws could be amended to require greater open space protection and require 
a Special Permit when conventional subdivision is proposed. Subdivision regulations should be 
updated or overhauled to reflect newer stormwater standards, rainfall data, and to promote the 
region’s rural character in road design.
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North River Mainstem Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Great - overall, very healthy

Water Quality 
Vulnerability: Fairly vulnerable to impacts

Water Quality 
Restoration Potential: Average

Flood Risk 
Vulnerability: 

Low risk to developed areas.
Roadways remain at risk

Upland Tributary 
Protection: 

Average total upland tributary 
areas protected; relatively high 
percentage of ecologically 
important areas protected

Pollutant Loading 
Analysis: Average pollutant loads and yields

Green Infrastructure 
Analysis:

High level of ecological services; 
good level of protection

Land Use Regulatory 
Review: 

Could improve floodplain / 
river corridor regulations; could 
encourage NRPZ and LID

2017 Geomorphic 
Assessment:

Significant erosion and sediment 
loading; implementation projects 
identified

Other Assessments:

Recommendations/projects from 2008 
Nonpoint Source Pollution Assessment 
and 2015 Fluvial Geomorphic 
Assessment should be implemented

Table 34: Summary Findings: 
North River Mainstem Subwatershed

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Conduct fluvial geomorphic to better refine 
the location, severity, and likelihood of erosion hazards and 
the potential impacts restoration/mitigation projects might 
have on channel stability and aquatic habitat, not only at the 
proposed site but also to downstream and upstream locations.

• Action Item #2: Conduct a dam removal assessment to 
identify and prioritize dam removal projects to restore stream 
connectivity and improve watershed resilience.

• Action Item #3:  Map river corridors and develop 
management plans based on findings.

• Action Item #4: Conduct upland tributary and watershed 
assessments; develop a project implementation schedule for 
conservation and management recommendations based upon 
assessment findings.

• Action Item #5: Adopt river corridor protection bylaws and/
or floodplain protections that would limit development within 
areas of river corridors susceptible to erosion and flooding.

• Action Item #6: Conduct a Rural Roads Assessment to 
identify road drainage and stormwater management problems 
and to determine priority projects and BMPs.

• Action Item #7: Conduct outreach and education to riparian 
land owners on best management practices for protecting 
those areas.

• Action Item #8: Implement road runoff BMPs and priority 
projects (such as a Rural Roads Assessment project), including 
training for DPW staff.

• Action Item #9: Complete an inventory of illegal dumping 
areas and junkyards in each subwatershed town, and evaluate 
options for cleaning up these sites.

• Action Item #10: Conduct additional bacteria source 
investigations in the North River to further bracket the 
suspected sources of the high bacteria counts recorded in 
several locations. 

• Action Item #11: Implement river corridor recommendations 
from the field geomorphic assessment.

• Action Item #12: Assess vulnerability of critical facilities 
to flooding and develop mitigation strategies to increase 
resiliency.

• Action Item #13: Work with local farmers to implement 
agricultural BMPs to protect water quality.

• Action Item #14: Provide incentives for forest owners - 
through carbon trusts or other mechanisms - to protect their 
land for carbon storage.

• Action Item #15: Work with landowners to protect upland 
tributary areas and the areas identified as BioMap2 Core 
Habitats from future development through land acquisition, 
conservation easements, and other mechanisms. 

• Action Item #16: Consider amending OSRD bylaws to 
require greater open space protection and require a Special 
Permit when conventional subdivision is proposed.

• Action Item #17: Encourage the use of LID site planning 
and stormwater techniques in new development and 
redevelopment.

• Action Item #18: Update subdivision regulations to reflect 
newer stormwater standards, rainfall data, and to promote the 
region’s rural character in road design.

• Action Item #19: Secure funding to implement attenuation 
asset and bank stabilization projects identified in 2017 
geomorphic assessment.

Table 35: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 63, 
contains recommendations and action items applicable to the entire watershed. In addition to the Action Plan, high 
priority recommendations specific to the North River Mainstem Subwatershed are described on the previous page and 
summarized here:
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Map 28: North River Mainstem Subwatershed
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Overview
The 16,830-acre South River subwatershed is located at the very southern border of the Deerfield 
River Watershed and falls within the towns of Ashfield and Conway.   The South River is the third 
most populated subwatershed.  The subwatershed also contains the fourth highest amount of 
active agricultural lands at 11% of the land area. Route 116 very closely follows the South River as 
it passes through the subwatershed.  Much of the development and farmland in the subwatershed is 
concentrated along Route 116 and the South River stream corridor. Another major highway, Route 
112, passes through the subwatershed as well.  Thirteen miles of the South River have been listed 
as a Category 5 waterbody (see Map 15) – requiring a TMDL for fecal coliform. Physical substrate 
(river bottom) habitat alterations have also been noted as an issue for this segment. Many roads in 
the subwatershed were damaged by Tropical Storm Irene – particularly in the eastern half of the 
subwatershed in the Town of Conway. To date, there have been a number of in-stream restoration 
projects in the subwatershed, including the reconstruction of several retaining walls along Route 
116 in the South River Corridor. In 2016, a 319-funded river restoration project in Conway Center 
reconnected a portion of abandoned floodplain, enhancing sediment and floodwater storage, and 
installed boulder deflectors and wood to stabilize eroding banks.

Findings 
Comparative Subwatershed Analyses (CSAs): 
Despite the bacterial impairment on a segment of the South River, the subwatershed rated high in 
terms of overall watershed health. It has few existing dams to alter its hydrology and contains large 
blocks of permanently protected lands including the Conway State Forest and the Poland Brook 
State Wildlife Management Area.  Fortunately, these protected lands also coincide with identified 
BioMap2 Core Habitat and NHESP Priority Habitats of Rare Species.  In addition, the protected 
lands also cover 47% of the upland area tributaries in the subwatershed. 

The Subwatershed Analyses found that the South River subwatershed has high vulnerability 
to water quality degradation.  This is because it has a number of high quality waters that could 
potentially be threatened by the presence of developed and agricultural land uses and the high 
number of road stream crossings.  Fortunately, the water quality restoration potential is also 
high.  The high number of road stream crossings means that there are opportunities for many 
modifications to improve stream flow and passage of aquatic organisms. 

The flood risk vulnerability was rated as average for the South River subwatershed.  One particular 
threat from flooding is to the critical facilities – the subwatershed has the highest number of these 
sites in its stream corridors as compared to the other subwatersheds.  As experienced in Tropical 
Storm Irene, the emergency medical services are easily disrupted in the South River due to the 
pattern of the roadway network and the effect of a single crossing failure, as assessed in the CSA 
vulnerability assessment.

South River Subwatershed Plan
Franklin County Towns: Ashfield & Conway
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Upland Tributary Assessment 
Approximately 47% of the upland tributary areas of the South River subwatershed are permanently 
protected. This is about average compared to the other subwatersheds within the Deerfield River 
Watershed. A relatively high amount of the BioMap2 Core Habitat and Upland Buffer within the 
upland tributary area (64%) is protected.

Fluvial Geomorphic Assessment
A Fluvial Geomorphic and Habitat Assessment was completed in 2013. Twenty priority river 
restoration sites were identified. One type of project identified for the Watershed-Based Plan is an 
“attenuation asset” project that focuses on improving the health and function of the river corridor 
area.  Project benefits include:  sediment storage, riparian corridor improvements, floodplain 
reconnection and flood water attenuation, and habitat and water quality enhancements.  Several of 
these attenuation asset projects were noted in the 2013 assessment project and are included with 
this plan. In 2015, the FRCOG completed a MEMA-funded project to map the river corridor and 
develop a corridor management plan using the Vermont Rivers Program protocols. A draft River 
Corridor Protection Overlay Zoning District was also developed.

Pollutant Loading Analysis:
The modeled pollutant loads and yields (pollutant loads divided by watershed area) in this 
subwatershed are “average” compared to those of the other Deerfield River subwatersheds. 
Forested land use and rural land, including agricultural land use, account for the majority of the 
modeled annual nutrient (approximately 60-75%) and bacteria (46%) loads, while stream channel 
erosion is also a significant source (43%) of the modeled annual sediment load. Septic systems 
account for approximately 42% of the modeled annual fecal coliform load.

Green Infrastructure Analysis: 
The Green Infrastructure Analysis found that the South River subwatershed’s land is about three 
quarters forested. This substantial amount of forest coverage is critical to protecting high-quality 
aquifers for drinking water and river and stream water quality. The subwatershed’s forests intercept 
about 1.2 billion gallons of rainfall annually and save the region nearly $96,000 in costs annually 
related to runoff and flooding. 

The southern third of the subwatershed has been identified as BioMap2 Critical Natural Landscape 
Block (5,146 acres). See Map 29 for BioMap2 areas. Of these acres, 1,786, or about one third, are 
protected. Areas like this are most likely to maintain dynamic ecological processes such as flood 
storage, groundwater recharge and water purification. BioMap2 Forest Core acres total 895, of 
which 304 acres, or about one third, are permanently protected.

Land Use Regulatory Review: 
Like other subwatersheds, South River towns regulate but do not prohibit development within 
the 100-year floodplain. Niether town has an OSRD provision. Conway has not adopted the 
Subdivision Control law and therefore does not have subdivision regulations. New residential roads 
in Conway are regulated by the Common Driveway standards in the zoning bylaw. 
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Other Assessments:
The 2008 Nonpoint Source Pollution Assessment for the Deerfield River Watershed made 
a number of recommendations relevant to the South River subwatershed. The plan can be 
found at http://frcog.org/publication/nonpoint-source-pollution-assessment-deerfield-river-
watershed-2008/. One of the high priority recommendations, to conduct a fluvial geomorphic 
assessment, was completed in 2013 along with a habitat and fish community survey. The reports 
are available here: http://frcog.org/publication/view/south-river-report-final/ and here: http://
frcog.org/publication/view/south-river-fish-habitat-report/ .  Many of the other high priority 
river restoration projects have not yet been implemented. For this reason, several have been 
carried forward to this plan, including an “attenuation asset” project, described on page 40. High 
priority items specific to the South River subwatershed are included in Table 37..

South River Subwatershed Management Strategies
While there are large blocks of permanently protected lands in the South River subwatershed, 
almost all of this is in the eastern half, while the western half is mostly unprotected.  
Conservation efforts in the subwatershed should focus on this area.  The Nature Conservancy’s 
MAPPR model has identified many high priority parcels that will enhance the subwatershed’s 
habitat and water quality, and climate change resiliency. 

The number of critical facilities located within the stream corridors is particularly worrisome for 
the subwatershed’s resiliency from flooding.  Priority should be place on increasing the protection 
of these sites from flooding or, if feasible, relocating them outside of the stream corridors.  

Ashfield and Conway should consider working together to implement the recommendations in 
the River Corridor Management Plan, developed with FEMA/MEMA funding. The FRCOG 
has 319 funding to work with the Towns of Ashfield and Conway to adopt a River Corridor 
Protection Overlay Zoning District that would limit development within areas of a river corridor 
susceptible to erosion and flooding. Encouraging LID site planning and stormwater management 
techniques in new development and redevelopment could be integrated into zoning and 
subdivision regulations. Adopting an OSRD/ NRPZ bylaw to balance new development with 
land protection should be considered.



170



171

South River Subwatershed: Findings, Recommendations and Mapping

Overall Watershed 
Health: Good - overall, very health

Water Quality 
Vulnerability: Highly vulnerable to impacts

Water Quality 
Restoration 
Potential: 

Small changes could make a big 
difference

Flood Risk 
Vulnerability: Average

Upland Tributary 
Protection: 

Average total upland tributary 
areas protected; relatively high 
percentage of  ecologically 
important areas protected

Pollutant Loading 
Analysis: Average pollutant loads and yields

Green Infrastructure 
Analysis:

Fair level of ecological services; 
fair level of protection

Fluvial Geomorphic 
Assessment:

Impaired; priority projects need to 
be implemented

Land Use Regulatory 
Review: 

Could better address development 
in floodplains/ river corridors; 
regulations in need of updating

Other Assessments:
2008 Nonpoint Source Pollution 
Assessment  recommendations have 
mostly not yet been implemented

Table 36: Summary Findings: 
South River Subwatershed

Great/good - Few 
or no issues          

Fair - some issues 
need improvement          

Poor - critical issues 
need resolution 

• Action Item #1: Implement the recommendations in the 
River Corridor Management Plan.

• Action Item #2: Adopt a river corridor protection bylaw 
that would limit development within areas of river corridors 
susceptible to erosion and flooding

• Action Item #3: Continue to secure funding for river 
restoration projects, identified in the River Corridor 
Management Plan and Fluvial Geomorphic and Habitat Plan.

• Action Item #4:  Use MAPPR to indentify parcels for 
protection.

• Action Item #5: Conduct a Rural Roads Assessment to 
identify road drainage and stormwater management problems 
and to determine priority projects and BMPs.

• Action Item #6: Conduct outreach and education to riparian 
land owners on best management practices for protecting 
those areas.

• Action Item #7: Implement road runoff BMPs and priority 
projects (such as a Rural Roads Assessment project), including 
training for DPW staff.

• Action Item #8: Complete an inventory of illegal dumping 
areas and junkyards in each subwatershed town, and evaluate 
options for cleaning up these sites.

• Action Item #9: Conduct additional bacteria source 
investigations in the South River to further bracket the 
suspected sources of the high bacteria counts recorded in 
several locations in 2005 and 2006. 

• Action Item #10: Assess the vulnerability of critical facilities 
to flooding and develop mitigation strategies to increase 
resiliency.

• Action Item #11: Work with local farmers to implement 
agricultural BMPs to protect water quality, including providing 
informational fact sheets on manure management to horse 
owners. 

• Action Item #12: Provide incentives for forest owners - 
through carbon trusts or other mechanisms - to protect their 
land for carbon storage.

• Action Item #13: Work with landowners to protect upland 
tributary areas and the areas identified as BioMap2 Core 
Habitats from future development through land acquisition, 
conservation easements, and other mechanisms. Focus on the 
largely unprotected western half of the subwatershed. 

• Action Item #14: Consider adopting OSRD/NRPZ bylaws to 
require greater open space protection and require a Special 
Permit when conventional subdivision is proposed.

• Action Item #15: Encourage the use of LID site planning 
and stormwater techniques in new development and 
redevelopment.

Table 37: Summary Recommendations: The Deerfield River Watershed Action Plan, beginning on page 
63, contains recommendations and action items applicable to the entire watershed. In addition to the Action 
Plan, high priority recommendations specific to the South River Subwatershed are described on the previous 
page and summarized here:
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Map 29: South River Subwatershed
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