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SECTION 
 1 

 
 
PLAN SUMMARY  
 
The 2004 Colrain Open Space and Recreation Plan is a comprehensive inventory of the 
town’s natural, agricultural, cultural and recreational resources and a plan for their 
stewardship and conservation.  It contains an analysis of the town’s needs plus goals and 
objectives designed to guide important decisions about the use, conservation and 
development of the town’s land and resources.  A five-year action plan provides real 
steps that the town can take towards achieving these goals.   
 
The Plan emphasizes the remarkable wealth of the town’s resources, including: 
 

• Prime farmland and seventeen working agricultural businesses; 
• Large blocks of contiguous forest; 
• Cook and Catamount State Forests 
• BioMap Core Habitats for rare species; 
• High yield aquifers under the North River; 
• A great new site for a ball field; and, 
• A number of scenic and historic landscapes. 

 
These resources provide residents with clean air and water, jobs, and access to an 
abundance of recreational opportunities.  Colrain’s forests and farmland give the town its 
rural character, contribute to the local property tax base, and are at the heart of what 
residents love about living here. 
 
Colrain is fortunate in comparison to many towns in Massachusetts, in that two thirds of 
the farmland in town has been protected from development through the Agricultural 
Preservation Restriction Program.  In addition, almost one third of all the land in town is 
enrolled in the Chapter 61, 61A, or 61B programs.  These private property owners 
continue to maintain their land in farms and forest and practice good stewardship.  One 
important message contained within the plan, is that the town’s natural, agricultural and 
recreational resources should not be taken for granted.  Thousands of acres of farm and 
forestlands remain highly vulnerable to development.  Conservation of priority lands will 
require increased public awareness of their value and a concerted, cooperative effort on 
behalf of landowners, elected officials, municipal boards and committees and resident 
volunteers. 
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SECTION 
 2 

 
 
INTRODUCTION 
 
 
In 2001, the Massachusetts Executive Office of Environmental Affairs (EOEA) 
sponsored-Deerfield River Basin Team secured funding for a watershed-wide open space 
and recreation planning effort that included the development of several municipal Open 
Space and Recreation Plans (OSRP).  EOEA staff met with the Colrain Conservation 
Commission to determine residents’ interest in working towards the completion of their 
own plan.  Colrain agreed to participate and began to organize a group of people to serve 
on an Open Space Planning Committee.  The grant to assist Colrain, Leyden, and 
Charlemont in the development of their own OSRP was awarded to the Franklin Regional 
Council of Governments (FRCOG) Planning Department.   
 
 
A. STATEMENT OF PURPOSE 
 
The purpose of this plan is to provide an accurate and thorough basis for decision-making 
involving the current and future open space and recreation needs of the residents of 
Colrain.  This OSRP represents two and a half years of consensus building on the most 
important community and natural resource needs in town and on the best solutions for 
addressing them.  The Five-Year Action plan, when carried out by an Open Space 
Committee and other town boards and commissions, will successfully implement the 
town’s open space and recreation goals and objectives.   
 
 
B. PLANNING PROCESS AND PUBLIC PARTICIPATION 
 
An Open Space and Recreation Survey was developed and reviewed by the Colrain Open 
Space Planning Committee (OSPC).  The survey was mailed to 842 households in town.  
The rate of return was 22 percent.  The survey results were compiled into a report (see 
Appendix) and presented for review at the November 26, 2002 meeting of the OSPC.  A 
draft of Section 8 – Goals and Objectives was also reviewed at the November meeting.   
 
Including the Public Forum, which was held on March 13, 2004 and involved over 
twenty people, there have been fourteen public meetings of the Colrain Open Space 
Planning Committee.  Before each meeting, members were sent drafts of sections to read.  
This form of work review was a significant and consistent vehicle for public participation 
in the development of the Open Space and Recreation Plan.  Overall, fifty different 
residents participated in at least one meeting and members often represented different 
town boards and committees including: 
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• Select Board, 
• Planning Board, 
• Conservation Commission, 
• Shelburne Falls Fire District, 
• Zoning Board of Appeals, 
• Historical Society, and, 
• Historical Commission. 

 
Any comments expressed at the public forum were recorded on flip chart paper and 
included in Section 10 – Public Comments as well as in the final version of the Action 
Plan.  Any ideas, comments, and corrections pertaining to different sections of the plan 
and the action steps have also been included in the final version of the Colrain Open 
Space and Recreation Plan.  
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COMMUNITY SETTING 
 
The Town of Colrain contains rural landscapes that have been established, developed, 
and affected by its human inhabitants over the past several hundred years.  Planning for 
open space in Colrain must account for the complex relationships between people and the 
open spaces and natural resources upon which they depend.  Continued growth without 
consideration of the natural systems that need to be protected, such as drinking water 
supplies, will reduce the quality of life for future generations. 
 
The information provided in this section, Community Setting, inventories and assesses 
the human and land use components of the landscape, moving from the present, to the 
past, and then to the potential future based on current development trends.  The Regional 
Context gives a snapshot of Colrain today, and identifies the ways in which the location 
of the town within the region has affected its growth and quality of open space and 
recreational resources.  History of the Community looks at the manner in which the 
human inhabitants settled and developed the landscapes in Colrain.  Next, using statistical 
information and analysis, Population Characteristics shows the reader who the people of 
Colrain are today and how population and economic trends may affect the town in the 
future.  Finally, Growth and Development Patterns describes specifically how the Town 
of Colrain has developed over time and the potential future impacts that the current 
zoning may have on open space, drinking water supplies, and municipal services.   
 
 
 
A.  REGIONAL CONTEXT 
 
Regional Context concentrates on the location of the Town of Colrain relative to natural 
and socio-economic resources as well as conditions shared by communities in the region.  
It describes the significant influence a town’s physical location can have on its 
characteristics, including the quality and quantity of open space in the town as well as its 
recreational resources.  Regional Context also considers the impact that different land 
uses, located within Colrain and surrounding communities, have on regional open space 
and recreational resources.   
 
The Town of Colrain is located in northwestern Massachusetts, in central Franklin 
County. Colrain is bordered by Halifax and Guilford, Vermont on the north; Leyden on 
the east; Shelburne and Greenfield on the south; Charlemont on the southwestern corner; 
and Heath on the west. 
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A.1  Natural Resources Context 
 
In order to plan for the protection of open space and natural resources in the Town of 
Colrain, residents should consider the role natural resources play across the region.  Two 
regional landscape-level natural resources important in both Colrain and in surrounding 
communities are abundant and contiguous forestland and watersheds (Deerfield River, 
North River and Green River Watersheds).  The presence and relatedness of these 
significant resources present both opportunities and challenges to open space and 
recreation planning.  
 
 
A.1.1  Large Blocks of Contiguous Forestland 
 
Forests constitute one of the most important natural resources in the Town of Colrain and 
the region. The Commonwealth of Massachusetts owns approximately 2,745 acres of the 
forestland in Colrain, which is overseen by the Department of Environmental 
Management.  These forestlands include Catamount State Forest (1,125 acres), located in 
southwestern Colrain and eastern Charlemont and H.O. Cook State Forest (1,620 acres), 
located in northwestern Colrain and northeastern Heath.  The Mass. Division of Fisheries 
and Wildlife (DFW) owns and manages the Catamount Wildlife Management Area 
(WMA) located in southwestern Colrain.  Catamount WMA contains a total of 256 acres 
in two parcels, which abut Catamount State Forest.   
 
The Massachusetts Natural Heritage and Endangered Species Program’s (NHESP) 
BioMap uses Estimated Habitats and other documentation to identify the areas most in 
need of protection in order to protect the native biodiversity of the Commonwealth.  The 
BioMap focuses primarily on state-listed rare species and exemplary natural communities 
and was developed to promote strategic land protection of areas, which would provide 
suitable habitat over the long term for the maximum number of Massachusetts terrestrial 
and wetland plant and animal species and natural communities.  The BioMap shows areas 
designated as Core Habitats and Supporting Natural Landscapes.  The Core Habitat areas 
include the most viable habitat for rare plants and rare animals and exemplary natural 
communities.  The Supporting Natural Landscapes includes buffer areas around the Core 
Habitats, large undeveloped patches of vegetation, large “road-less” areas, and 
undeveloped watersheds.  The Core Habitat areas were identified, through field surveys, 
as supporting viable populations of rare plant and animal species while the Supporting 
Natural Landscape areas were determined through analyses using Geographic 
Information Systems (GIS) mapping programs. 
 
Of the many large areas of contiguous forest in Colrain, four are considered by the 
NHESP to contain Supporting Natural Landscapes that buffer or link lands to Core 
Habitat areas:  

• The southwestern forest block contains Catamount State Forest and forests west 
of Shattuckville and Griswoldville.  It contains the largest Core Habitat area in  
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• town and is part of a larger forest block that stretches into eastern Charlemont to 

the Deerfield River. 
• The southern block lies to the east of Call Road on the western slopes of Colrain 

Mountain.  These forests are contiguous to a very large Core Habitat area in 
Shelburne along High Ledges and Massaemett Mountain.  

• The western central block of forest that contains Supporting Natural Landscapes 
is located between Wilson and Adamsville Roads and Rte. 112 along the eastern 
slopes of Christian Hill. 

• The eastern block of forest stretches from beyond the Vermont border, south 
along the Green River to northwestern Greenfield and east into Bernardston.  
Three separate Core Habitat areas exist within this block including: 

o Forestland north of Stewartsville, east of New County Road, into 
northwestern Leyden; 

o Forestland along the Green River; and, 
o Forestland east of East Colrain Road in the vicinity of Workman Brook 

and south into Greenfield. 
 
Large blocks of contiguous forestland such as these are important regional resources for 
several reasons.  First they represent an area with a low degree of fragmentation.  
Wildlife species that require a certain amount of deep forest cover separate from people’s 
daily activities tend to migrate out of fragmenting landscapes.  New frontage lots and 
subdivisions can often result in a widening of human activity, an increase in the 
populations of plants and animals that thrive alongside humans (i.e. raccoons and 
squirrels) and a reduction in the species that have larger home ranges and unique habitat 
needs.  When these large blocks of forest are protected from development they help to 
protect and provide clean water, air, and healthy wildlife populations.  In addition, areas 
of unfragmented forest are more suitable for active forest management. 
 
 
 
A.1.2.  Watersheds 
 
Watersheds are the areas of land that drain to a single point along a stream or river.  The 
Town of Colrain is located in the northeastern portion of the Deerfield River Watershed, 
which encompasses all or part of twenty western Massachusetts communities and sixteen 
towns in Vermont.  From Stratton Mountain in Vermont to the confluence with the 
Connecticut River in Greenfield, Massachusetts, the Deerfield River drains a regional 
landscape that is 665 square miles in size, of which 347 are in Massachusetts (DRWA; 
2002).  The Deerfield’s length is 70.2 miles, forty-four of which are in Massachusetts.  
The Deerfield River, one of the coldest and cleanest rivers in Massachusetts, has a steep 
gradient, dropping 46.8 feet per mile from its headwaters to the USGS gauge near West 
Deerfield, a distance of 69.5 river miles.  This feature has made the Deerfield River a 
magnet for hydroelectric power generation, with ten hydroelectric developments 
constructed on the river since 1911.  Given its gradient and excellent water quality, the 
Deerfield River has seen a long history of use by fishermen and whitewater enthusiasts.   
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The Commonwealth of Massachusetts actively stocks the river to augment native 
populations in addition to stocking juvenile salmon, as part of the Connecticut River 
restoration project. 
 
Subwatersheds contain first and second order stream tributaries.  These are the most 
extensive component of any watershed.  They are also the most sensitive to land use, both 
the negative impacts of runoff and the positive effects of forest cover.  Two of the most 
important things that result from protecting forestland are maintaining the long-term 
integrity of wildlife habitats and water quality within the watershed’s surface and ground 
waters. 
 
The Green River Subwatershed is located in southern Vermont and northwestern 
Massachusetts.  It has a drainage area of 89.9 square miles and is comprised of numerous 
small streams, many of which originate in the uplands of eastern Colrain.  The River 
itself originates in southern Vermont and flows into Massachusetts in the Town of 
Colrain forming the town’s eastern border with the Town of Leyden.  The Green River 
flows southeasterly through a steep narrow valley and, as it enters the Town of 
Greenfield, its gradient lessens.  The segment of the river from the Vermont-
Massachusetts border to the Greenfield Wastewater Treatment Plant is considered as a 
Class B, cold water fishery, with high quality water designations (Mass. DEP website, 
2002).   
 
The North River Subwatershed is located in northwestern Massachusetts and southern 
Vermont, draining 94.2 square miles.  The East Branch and the West Branch of the North 
River are the two main tributaries of the North River.  The East Branch originates at 
Ryder Pond in Whitingham, Vermont and converges with the West Branch north of 
Griswoldville, in south-central Colrain. The West Branch also originates in the Town of 
Whitingham.  Smaller streams, which are also part of the North River Watershed, include 
Foundry Brook, Taylor Brook, Tissdell Brook, Vincent Brook, and Roberts Brook.  
Forests predominate the upland slopes of the Watershed while the floodplain areas are 
mostly agricultural.  The East and West Branch, as well as the North River from the 
confluence of the East and West Branches to the former Veratec Treatment Plant, have 
all been designated as Class B, cold water fisheries with high quality water.  However, 
the stretch of the river from the Plant to its confluence with the Deerfield River is not 
given a high quality water designation (Mass. DEP website, 2002).  Even so, the North 
River’s generally excellent water quality and cold water fishery habitat ensure its 
consideration as a key component in the Connecticut River Atlantic Salmon restoration 
project.  
 
The degree of forest continuity, pattern of residential development, and the purity of the 
water in the Deerfield River Watershed are beyond the control of any one community.  
The Town of Colrain could promote the conservation of all its significant open space and 
natural resources, but if surrounding towns fail to protect land, plan growth, or continue 
to monitor and participate in the cleanup of brooks and rivers, their level of impact on the 
resources that disregard political boundaries (water, wildlife populations, scenic views,  
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trails, etc.) will be less significant.  Colrain needs to take an active role in the 
conservation of regionally important natural resources, whether they occur in town or not. 
 
 
A.2  Socio-Economic Context  
 
Waterpower, manufacturing, and agriculture all have had an influence on the 
development and growth of the Town of Colrain.  Like many communities along the 
major waterways in the region, Colrain has experienced economic decline since its 
manufacturing heyday.  As will be described in the next section, Colrain’s manufacturing 
centers developed due to the harnessing of the hydro-power of the North River.  
However, manufacturing declined across the region during the latter half of the 20th 
Century.  
 
Agriculture has also played a role in the Town of Colrain throughout its history.  During 
the late 1880s and early 1900s Colrain ranked third in Franklin County in the production 
of agricultural products. Dairy, sheep and poultry farming were important agricultural 
enterprises.  Due to the suitable climate, apple orchards were planted and became a major 
agricultural crop.   
 
Between 1970 and 2000, the Town of Colrain’s population continued to grow and is 
projected to increase by approximately 10 percent in this decade.  The loss of 
manufacturing jobs in Colrain, 1990-2000, and the associated reduction of other service 
and retail employment in the community, is consistent with a state-wide trend towards 
longer commuter travel times as fewer residents find work in their town of residence.  At 
the same time, income levels among residents are running just under the average for 
Franklin County while the town’s unemployment rate in 2001 was lower than the state 
and national average.  It appears as if Colrain residents have overcome the loss of in-town 
employment by finding work elsewhere. 
 
Like many of the communities in the western and eastern edges of Franklin County, there 
has not been the same level of pressure to develop the open spaces of Colrain for 
residential development as compared to communities along the Interstate 91 corridor, 
though according to population projections, this trend may change.  Thus, the community 
may have a brief opportunity to protect natural, open space, and recreation resources in 
advance of development.  Currently, due to the local economy and lower property values 
relative to other areas in the region, development rights may be purchased at much lower 
rates than would be possible if the town were to wait for the need for land protection to 
become more apparent. 
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B.  HISTORY OF THE COMMUNITY 
 
Colrain was settled in the 1740s by Presbyterian Scotch Irish during the hardships of the 
French and Indian Wars.  Settlement was initially on the southeastern uplands of the town 
and along the North River alluvial lands.  Fort Morrison, Fort Lucas, South Fort Morris, 
and McDowell’s Fort were constructed by the settlers to defend the inhabitants.  Several 
deadly Indian attacks occurred.  A treaty ended the wars in 1763 and settlement 
proceeded rapidly due to good agricultural land, timber, and water power sites.  The 
Town of Colrain was incorporated in 1761. 
 
Over the next sixty years of development, the town’s land use patterns were established.  
Forests were cleared and farms were located on the good soils.  Water powered mills 
were set up on the North and Green Rivers, and most of the brooks, for sawmills, 
gristmills, and for manufacturing.  Around the mills, the villages of Adamsville, Elm 
Grove, Foundry Village, Shattuckville, Griswoldville, and others were established.  The 
villages were the local hubs with taverns, schools, churches, stores, and the residences of 
trades people.  The town’s civic center was located at Colrain Center. 
 
Agriculture determined the patterns of the landscape.  Livestock had relatively high value 
and was the basis of farm wealth.  In the early 19th century, Colrain was the second 
highest wool producing town in Franklin County, following Ashfield.  Pastures were 
cleared on the hillsides to support sheep and cows. The forest cover was reduced to 
around 20 percent by the 1850s.  Large quantities of cheese and butter were produced on 
the farms.  Cultivated acres were devoted to corn, grain, and potato production.  The 
elevations, soils, and climate made the town very favorable for apple growing.  In the 
20th century, better transportation to markets encouraged egg, poultry, and milk 
production. 
 
Manufacturing contributed to the development of the villages.  Around 1814, Isaac 
Johnson and Warren Wing established the first cotton spinning mill in Franklin County at 
Shattuckville. Joseph Griswold established a cotton textile mill at Griswoldville in 1832 
and another at Willis Place in 1865. As the century progressed, the mills expanded and 
attracted French Canadian and English mill worker families to live in mill owned 
housing.  By 1837, two iron furnaces had been established, one at Foundry Village and 
the other at Willis Place, to cast iron products including wood stoves.  The wood 
industries were important.  There were sash and blind works in Elm Grove and 
Griswoldville, a furniture shop in Lyonsville, wagon shops, turning shops, box shop, 
cooper shop, and more than a dozen saw mills around town. 
 
Emigration to Vermont, New York State, and the west began in the late 18th century. The 
population reached a peak of 2,016 around 1810 and slowly declined afterwards.  The 
growth of manufacturing jobs offset the abandonment of some of the upland farms.  The 
Shattuckville cotton mill closed in 1920.  The population reached a low point of 1,391  
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around 1930.  The town’s location away from railroads and interstate highways reduced 
economic opportunities and development. 
 
Since the mid 20th century, land use patterns have been affected by the reduction in the 
number of farms and farm animals.  Pastures have grown up into forests.  Homes 
constructed outside of the villages for non-farming residents have reduced the 
agricultural focus of the countryside. Automobiles have increased the mobility of the 
residents and reduced their reliance on the local economy.  The large cotton mills have 
closed and have recently been torn down, leaving BBA Nonwovens as the last fiber mill 
in town.  
 
Colrain’s significant historic resources are its agricultural and village land use patterns.  
The living history of productive fields, pastures and old farmsteads contributes to the 
town’s special character. Wood lots and extensive forests continue to support the local 
wood industries.  The villages retain interesting 19th century buildings associated with 
the town’s personages and events.  The architecture in this working landscape represents 
what the rest of New England once looked like. 
 
Important historic resources that relate to open space are: 

• The North River farms - the historic farm landscapes north of Colrain center to the 
Vermont border.  

• The Catamount Hills - an old settlement area in the late 18th century, which was 
later abandoned.  The area includes old cellar holes, stonewalls, a cemetery, 
bridges, and the site where the American flag was first flown over a school in 
1812.  Catamount State Forest has recreational history with Mcleod Pond, the cave 
and catamount dens as attractions. 

• Cook State Forest has 1930s tree plantations and was a C.C.C. camp.  
• Located throughout town are abandoned roads with double stonewalls and old 

house sites, which are historically significant and currently used for recreational 
hiking and snowmobiling. 
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C.  POPULATION CHARACTERISTICS 
 
In this section, Population Characteristics, Colrain’s needs for open space and 
recreational resources are assessed based upon an analysis of demographic and 
employment statistics.  The demographic information includes changes in total 
population, changes in the relative importance of different age groups in Colrain, and 
measures of income.  The employment statistics section covers labor force, and 
employment by industry sector.  
 
 
C.1  Demographic Information  
 
C.1.1  Population and Population Change 
 
Demographics are useful for forecasting the need for open space and recreational 
resources that may be required by residents over time.  According to the U.S. Census, 
Colrain’s population growth rate during the 1970s and the 1980s was greater than the 
county and state averages (See Table 3-2).  In the 1990s, Colrain grew at a faster rate 
than the county but less than the state.  Between 1970 and 2000, Colrain’s population 
increased by 393 people (Table 3-1), equal to a growth rate of 27.7 percent.  This is in 
contrast to Franklin County as a whole, which saw a 20.8 percent increase in population 
from 1970-2000 and to the Commonwealth of Massachusetts, which saw an 11.6 percent 
increase in population.  Colrain has a population density of 42 people per square mile 
(Commonwealth of Mass. Dept. of Housing and Community Development). 
 
Table 3-1: Population for Colrain, Franklin County and Massachusetts 1970-2000 
  

Population 
1970 
(# of 
People) 

 
Population 
1980 
(# of 
People) 

 
Population 
1990 
(# of 
People) 

 
Population 
2000 
(# of 
People) 

Population 
Increase  
1970-2000 
(# of 
People) 

Massachusetts 5,689,377 5,737,037 6,016,425 6,349,097 659,720 
Franklin County 59,233 64,317 70,092 71,535 12,302 
Colrain 1,420 1,552 1,757 1,813 393 
Sources: Growth and Estimated  Growth from U.S. Census of Population and Housing, Projection data 
from the 
Massachusetts Institute of Social and Economic Research (M.I.S.E.R.), July, 1999. 
 
According to the Massachusetts Institute of Social and Economic Research (MISER), the 
town will once again experience an increase in population during the ten year period 
2000-2010.  MISER projects the Town of Colrain will gain 177 residents, which would 
be an increase of    9.8 percent.  This is over three times the growth experienced in the 
1990s.  Again, this would be in contrast to Franklin County and Massachusetts, which are 
expected to have a gain in population of 7.8 percent and 5.5 percent, respectively (See 
Table 3-2 and Figure 3-1).   
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MISER’s projections, released in 1999, relied heavily on 1990 U.S. Census data and 
intermediary population estimates produced during 1990-1999, prior to the 2000 census.  
MISER will be updating its projections over the next few years to reflect information 
gathered during the 2000 U.S. Census.  The new MISER forecasts, which will likely 
extend to 2025, may possibly show different trends and patterns than those suggested by 
the current projections. 
 
Table 3-2: Population Growth and Growth Rates for 1970-2000, and Projections for 
2000-2010 for Colrain, Franklin County, and Massachusetts 
 Colrain Franklin 

County 
Massachusetts 

Population Growth, 1970-1980 (# of People) 132 5,084 47,660 
Percent Population Growth, 1970-1980 9.3% 8.6% 0.8% 
    
Population Growth, 1980-1990 (# of People) 205 5,775 279,388 
Percent Population Growth, 1980-1990 13.2% 9.0% 4.9% 
    
Population Growth, 1990-2000 (# of People) 56 1,443 332,672 
Percent Population Growth, 1990-2000 3.2% 2.1% 5.5% 
    
Population Growth, 1970-2000 (# of People) 393 12,302 659,720 
Percent Population Growth, 1970-2000 27.7% 20.8% 11.6% 
    
Projected Population Growth, 2000-2010 (# 
of People) 

177 5,550 349,897 

Projected Percent Population Growth, 2000-
2010  

9.8% 7.5% 5.5% 

Sources: Growth and Estimated Growth from U.S. Census of Population and Housing, Projection data from 
the Massachusetts Institute of Social and Economic Research (M.I.S.E.R.); July 1999. 
 
 
If we assume Colrain could experience a 9.8 percent increase in population by the year 
2010, how would this translate into demand for open space and recreational resources?  
Would these additional residents be young, middle-aged, or elderly and, what would be 
the age distribution of the population in 2010?  How could these changes in population 
impact demand for open space and recreational resources? 
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Figure 3-1: Population Growth Rates for Colrain, Franklin County, and 
Massachusetts 1970-1980, 1980-1990, 1990-2000 and Population  
Projections 2000-2010 
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According to the U.S. Census 2000 General Demographic Characteristics, the Town of 
Colrain has a relatively young population with a majority of its residents in the 0-19 and 
20-44 (early working years) age cohorts (See Table 3-3).  However, the 45-64 year age 
cohort experienced an increase in numbers with a 32.3 percent increase over the ten year 
period 1990-2000.  Based on the Census data it would appear that residents in the 20-44 
age cohort are leaving the region and to a lesser extent, the state, due possibly to better 
job markets elsewhere.  In addition, the numbers of children (and thus younger families) 
have increased overall in the state, and decreased in the county and in Colrain, which 
seems to support the idea that young families typically go where the jobs are most 
prevalent.  There were twenty-five more residents, who were at least 65 years of age in 
2000, than there were in 1990.  This is an overall increase of 12.7 percent, which is much 
greater than the county (0.5 percent) and the state (5.5 percent) averages. 
 
Table 3-3: Number of People by Age Cohort Between 1990 and 2000 in 
Massachusetts, Franklin County, and in Colrain 
 Massachusetts 

Population 
% 
Change 

Franklin County 
Population 

% 
Change 

Colrain 
Population 

% 
Change 

Age Cohort 1990 2000  1990 2000  1990 2000  
0-19 years 1,561,017 1,675,113 7.3% 19,038 18,502 -2.8% 567 540 -4.8% 
20-44 years 2,530,390 2,394,062 -5.4% 28,635 24,303 -15.1% 671 625 -6.9% 
45-64 years 1,110,013 1,419,760 27.9% 12,289 18,550 50.9% 322 426 32.3% 
65+ years 815,005 860,162 5.5% 10,130 10,180 .5% 197 222 12.7% 
Source: U.S. Census, 1990 and 2000. 
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Colrain currently has a large number of young people (0-19 years old); a shrinking 
younger (20-44) work force; a smaller yet growing older work force (45-64), which 
typically earns higher incomes than the younger worker cohort; and, a growing elderly 
population.  If the relatively large cohort of older (45-64) working-aged residents were to 
continue to reside in Colrain, it could result in a significant population of individuals in 
the older age cohort in ten to twenty years.  How will the Town of Colrain provide 
recreational facilities and services for all of its residents, especially the elderly, which 
may require accessible walking paths, arts, and leisure programs?  Residents of all ages 
may need facilities and programs that provide safe spaces for recreating as well as access 
to open space.   
 
Identifying the best location for the development of new open space and recreation 
resources should consider where the concentration of population will occur and which 
parts of the local citizenry require specific needs.  As will be seen in the fourth part of 
Section 3, Growth and Development Patterns, future growth depends in large part on 
zoning, slopes, soil and groundwater related constraints, and on which lands are 
permanently protected from development.  Town Officials could identify key parcels in 
town that might be future parks and walking trails that are close to the current distinct 
neighborhoods and/or areas that could be later developed for residential uses.  Officials 
could be looking for opportunities to conserve land in Colrain that protects valuable 
scenic and natural resources and provides public access to trail networks and open spaces. 
 
Whatever the generational make up of the future community, recreation and open space 
needs may change over time.  What would Colrain’s response be to these potential 
increasing and changing needs?  How can these services and facilities be created in an 
inexpensive manner to both the town and the residents?  The answers to these questions 
may depend in part on the current and potential economic and financial well being of 
Colrain.   
 
 
C.1.2  Economic Wealth of Residents and Community 
 
Measures of the income levels of Colrain residents as compared to the County and State 
are helpful in assessing the ability of the citizenry to pay for recreational resources and 
programs and access to open space.  
 
Table 3-4 describes the earning power of residents in Colrain as compared to the County 
and the State.  Colrain households earn incomes that are 1.7 percent below the median for 
the County and 20.6 percent below the median for the State.  The per capita income for 
the town (total income for all residents divided by the total population) is lower than both 
the County and the State.  However, the percentage of people living below the poverty 
line in Colrain is significantly lower than both the County and the State at 6.8 percent.  It 
appears that the financial well-being of Colrain residents is on par with the average for 
households in the county, but lower than the average for the state.  Colrain’s lower per  
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capita income figure may be due to the town’s having more people per household (2.64) 
than the county average (2.37).   
 
 
Table 3-4: Median Household Income, Per Capita Income, and Percentage Below 
Poverty Level in 1999 for Colrain compared to Franklin County and the State 
 Median Household 

Income 
Per Capita Income Percentage Below 

Poverty Level* 
Colrain $40,076 $18,948 6.8% 
Franklin County $40,768 $20,672 9.4% 
Massachusetts $50,502 $25,952 9.3% 
Source: 2000 Census of Population. 
*Individuals living below poverty level for whom the poverty status has been determined.   
 
Although Colrain’s resources today are clearly both its people and its natural landscapes, 
the status of its finances could be affected by an interdependent relationship that exists 
between the two.  The costs of the community services provided to residents are paid for 
with the tax revenues generated by different kinds of property, both developed and 
undeveloped.  Some developed uses like housing are often considered a loss because the 
school costs of one household are rarely made up by the revenues generated by that same 
property.  One reason that towns encourage economic development is to have some other 
type of property to share the tax burden.  Protected open space on the other hand costs 
very little, provides a meager amount of tax revenues, but reduces the amount of housing 
that can occur.  This relationship is explored in more detail in subsection D. Growth and 
Development Patterns.   
 
 
C.2  Employment Statistics 
  
 
Employment statistics like labor force, unemployment rates, numbers of employees, and 
place of employment are used to describe the local economy.  Labor force figures can 
reflect the ability of a community to provide workers to fuel incoming and expanding 
businesses.  Unemployment rates can show how well residents are fairing in the larger 
economy while employment figures describe the number of employees in different types 
of businesses.  Employment can be used as a measure of productivity that can be used to 
gauge, which should be encouraged in town.  The town may decide to encourage business 
development to supply local jobs and to build taxable value, which can help pay for 
municipal services and facilities, including recreational parks and programming as well 
as protected open space.  
 
 
C.2.1  Labor Force: Colrain residents that are able to work  
 
In the year 2001, the Town of Colrain had a labor force of 922 with 893 residents 
employed and 29 unemployed (Mass. Division of Employment and Training) (See Table 
3-5).  Colrain experienced a 3.1 percent rate of unemployment, whereas Franklin County 
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had a rate of 3.2 percent and the Commonwealth of Massachusetts had a rate of 3.7 
percent.  Outside of 1997 and 1998, it would appear that Colrain residents had similar 
rates of unemployment over the past eight years as did residents across the county and the 
state. 
 
Table 3-5: Labor Force and Unemployment Rate in Colrain 1994-2001 
 1994 1995 1996 1997 1998 1999 2000 2001 1994-2001 

Change 
% 
Change 

Number of 
People in the 
Labor Force 
and Employed 

835 851 850 874 891 908 899 893 58 6.9% 

Number of 
People in the 
Labor Force 
and 
Unemployed 

45 45 38 56 47 29 25 29 16 -35.6% 

Unemployment 
Rate in 
Colrain 

5.1% 5.0% 4.3% 6.0% 5.0% 3.1% 2.7% 3.1% -2.0% N/A 

Unemployment 
Rate in 
Franklin 
County 

5.2% 4.7% 3.8% 3.8% 3.3% 2.9% 2.6% 3.2% -2.0%  

Unemployment 
Rate in 
Massachusetts 

6.0% 5.4% 4.3% 4.0% 3.2% 3.2% 2.6% 3.7% -2.3%  

Source: Commonwealth of Massachusetts, Division of Employment and Training (Local Area 
Unemployment Statistics).  
 
 
C.2.2  Employment in Colrain: People who work in town, whether they are residents or 
not 
 
Table 3-6 depicts sector employment in the county and state as a percentage of total 
employment.  The Table demonstrates that the manufacturing, trade and service sectors 
on both the state and the county levels produced the highest percentage of total 
employment in 1998, together combining for over 80 percent in the State and 85 percent 
in the county.  It can be said that the county has a strong manufacturing sector, since it 
has a higher percentage, or share, of total employment in this sector than the state  
 
average.  Though it has declined some since the beginning of the decade, the sector still 
employed a quarter of the people in the county (25.75 percent) in 1998.  Whereas, the 
state, which has lost many manufacturing jobs since 1990, employed only 14 percent of 
its total workers in that sector.  Using the same comparative analysis, other competitive 
sectors in the county are Agriculture, and Transportation, Communication (Information), 
and Public Utilities (T.C.P.U).  Since these sectors are employing more people in the 
county than the state average, they may be producing more goods and services than their 
counterparts in other areas of the State.  Therefore, it can be said that these sectors are 
most likely exporting their goods and bringing money into the region.   
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Another important technique for determining the relative strengths and weaknesses of the 
county employment sectors as compared to the state is to analyze the changes in 
employment over time.  This method also shows that manufacturing is relatively strong in 
Franklin County.  For example, during the period from 1990 to 1998, the county’s 
manufacturing sector lost 4 percent of its jobs, while the sector in the state as a whole lost 
28 percent.  Though also declining on both levels, Agriculture and Trade declined slower 
in the county than in the State as a whole during those same eight years.  Weaker sectors 
in the county, construction and F.I.R.E (Finance, Insurance and Real Estate) declined at a 
greater rate in Franklin County than in the state. Analysis of the seven sectors most 
commonly analyzed found only the T.C.P.U (Transportation, Communication and Public 
Utilities) and services sectors demonstrating growth between 1990 and 1998 in both 
Franklin County and in the state.  Services grew at a slightly greater pace in the state 
while T.C.P.U. grew slightly faster on the county level. 
 
Table 3-6: Employment by Industry Sector for Franklin County and State of 
Massachusetts as a Percentage of Total Employment, 1990 and 1998 
Industry 
Sectors 

1990 
 Franklin 
County 

1998 
Franklin 
County 

1990 
Massachusetts 

1998 
Massachusetts 

Agriculture 0.67% 0.45% 0.43% 0.04% 
Construction 4.25% 3.23% 3.91% 3.63% 
Manufacturing 26.87% 25.75% 19.40% 14.02% 
T.C.P.U. 4.84% 6.86% 4.75% 6.62% 
Trade 25.81% 25.20% 26.06% 24.64% 
F.I.R.E. 6.05% 3.60% 8.93% 8.85% 
Services 31.52% 34.85% 36.51% 41.42% 
Source: County Business Patterns 1990 and 1998, Bureau of the Census.  
T.C.P.U.: Transportation, Communication, and Public Utilities; Trade: Wholesale and Retail Trade; 
F.I.R.E.: Finance, Insurance, and Real Estate.  
 
It is important to note that there are differences in the data sources for employment 
statistics.  The county and state figures come from the Bureau of the Census’ County 
Business Patterns, which does not include the government sector and which has as its 
most recent data, 1998 figures.  The employment figures for Colrain come from the 
Massachusetts Division of Employment and Training, which includes the government 
sector and, which provides more recent data from 2001.  In Table 3-7, employment 
statistics are presented for the years 1990 and 1998 so as to compare Colrain’s statistics 
with the county and state figures (which use the same time period).  The table also 
includes data for 2001 to show the most current information for Colrain. 
 
Although Colrain’s economy is linked to that of the county and state, it is different in 
several aspects (See Table 3-7).  Based on employment, a comparison of the leading 
sectors can be made between town, county and the state using the 1990 and 1998 data 
provided by the Division of Employment and Training.  However, the Open Space 
Planning Committee provided more accurate 2001 data reflecting a more significant 
share of total employment being provided by the agricultural and construction sectors.  
For example, in 2001 at least fifty people were employed in the agricultural sector 
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representing nearly 17 percent of total employment.  Construction provided sixteen jobs 
or 5.4 percent of total employment.  Using the 2001 figures, the three sectors providing 
the most jobs in Colrain were manufacturing, agriculture, and government, which is quite 
different than the dominant sectors in the county (services, manufacturing, and trade) and 
the state (services, trade, manufacturing). 
 
Table 3-7: Employment by Industry Sector for Colrain as a Percentage of Total 
Private Sector Employment, 1990 and 2001 
Industry 
Sectors 

1990 
Colrain 

Employed 

1990 
Percentage of 

Total 

1998 
Colrain 

Employed 

1998 
Percentage of 

Total 

2001 
Colrain 

Employed 

2001 
Percentage of  

Total 
Agriculture conf*  19 6.7% 50** 16.9% 
Construction 7 1.9% 2 .7% 16** 5.4% 
Manufacturing 241 64.3% 152 53.5% 143 48.3% 
T.C.P.U. conf  conf  0  
Trade 33 8.8% 15 5.3% 0  
F.I.R.E. conf  conf  0  
Services 43 11.5% 32 11.3% 22 7.4% 
Government conf  58 20.4% 65 22.0% 
Totals 375  284  259  
Source: Commonwealth of Massachusetts, Division of Employment and Training, 2002. *conf:  DET 
suppresses this data due to confidentiality. **2001 employment figures provided by Open Space 
Committee members. 
 
A comparison of the 1998 employment figures for Agriculture in Colrain (6.7 percent), 
Franklin County (0.45 percent), and in Massachusetts (0.04 percent) demonstrates 
another important finding.  Agriculture (farmers, foresters, and loggers) is a greater 
employer, and therefore more competitive business in Colrain than the county and state 
average.  According to Table 3-8, which shows employment figures for different industry 
sectors in Colrain, the agriculture sector employed 23 persons in 1992, which exceeded 
the number of people employed in the services and trade sectors in different years.  
Despite its decline in the past year, agriculture is still an important industry in town.  
Agriculture provides many public benefits beyond employment.  Fresh food, retention of 
significant historical landscapes, scenery, and rural character are just a few of the 
contributions that active agricultural businesses provide to Colrain residents. 
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Table 3-8: Employment by Industry Sector for Colrain, 1990-2001 
Year Total Agri-

culture 
Forestry 
Fishing 

Government Construction Manufacturing TCPU Trade FIRE Services 

1990 375 conf conf 7 241 conf 33 conf 43 
1991 391 conf conf 8 258 conf 23 conf 37 
1992 393 23 conf 8 272 conf 24 conf 38 
1993 350 conf conf 4 251 conf conf conf 46 
1994 331 conf conf 4 245 conf conf conf 27 
1995 360 conf conf conf 249 conf 6 conf 31 
1996 366 conf conf conf 243 conf 12 conf 31 
1997 307 15 55 conf conf conf 18 conf 32 
1998 284 19 58 2 152 conf 15 conf 32 
1999 309 19 60 3 189 4 9 conf 23 
2000 293 21 63 4 168 4 12 conf 20 
2001 259 12 65 5 143 0 0 0 22 

Source: Commonwealth of Massachusetts, Division of Employment and Training. TCPU = Transportation, 
Communication and Public Utilities, FIRE = Finance, Insurance and Real Estate 
Trade = Wholesale and Retail Trade, conf = data suppressed due to confidentiality.  *In 1997, state 
government changed its reporting method to more accurately reflect the location of its employees. Caution 
is advised in comparing 1997 government employment data on the community level with prior years.  
 
Between 1990 and 2001 there were other trends important to note: 

• Manufacturing employment (and total employment) in Colrain began to decline 
after its peak in 1992 with 272 employees to its low of 143 in 2001; and, 

• The Services sector has been on the decline since its peak of 46 employees in 
1993;  

 
These local trends are similar to county and state employment trends except for the 
Services sector.  The Services industry sector includes hotels, personal, business, 
automotive, entertainment, recreation, health, legal, educational, social, managerial, and 
engineering services.  The Services sector is growing in both numbers of employees and 
in its share of total employment in the County, the State, and in the Nation overall, which 
means that it could be a more significant part of the local economy.  Town officials could 
strengthen the local economy by supporting existing manufacturing industries, facilitating 
local ownership and entrepreneurship in the services sectors, and by encouraging local 
agricultural businesses. 
 
The reduction in manufacturing employment in town is likely one of the causes of 
another trend: increasing numbers of residents commuting outside of Franklin County to 
work.  According to the 1990 and 2000 U.S. Census figures, the percentage of Colrain 
residents who worked in town decreased from 30 percent to 21 percent as did those that 
commuted to jobs in other towns in the county, from 62 percent to 59 percent (see Table 
3-9).  The greatest increase during the decade occurred with commuters traveling to jobs 
in other counties (from 5 percent to 16 percent).  Open Space Planning Committee 
members suggest that this reflects the number of workers that now work at the University  
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of Massachusetts at Amherst and at Verizon in Springfield.  There was also an increase in 
the number of residents that commuted out of state (from 2.8 percent to 3.8 percent).  
These trends were common to other communities in the county and across the 
Commonwealth. 
 
Table 3-9: Place of Employment for Workers 16 Years and Over in 1990 and in 
2000 

 Worked in 
Town of 

Residence 

Worked out of Town 
of Residence but in 

County of Residence 

Worked out of County 
of Residence but in 
State of Residence 

Worked out of 
State of 

Residence 
Colrain in 2000 21.3% 58.7 % 16.2% 3.8% 
Colrain in 1990 30.3% 62.2% 4.7% 2.8% 

Franklin County 
in 2000 

27.6% 34.9% 33.4 % 4.1% 

Franklin County 
in 1990 

35.8% 35.8% 24.9% 3.4% 

Massachusetts 
In 2000 

31.3% 35.4% 30.1% 3.3% 

Massachusetts 
In 1990 

36.5% 35.9% 24.5% 3.1% 

Source:  U.S. Census Bureau, Census 1990 and 2000. 
 
Colrain’s population is expected to grow by nearly 180 people over the next decade.  The 
overall population will continue to age if older working residents continue to reside in 
town.  A growing senior population will have implications for land use within the river 
valleys and villages.  Residents may continue to depend on jobs in other communities and 
counties, yet manufacturing will likely retain its local importance as an employer.  
Agriculture can continue to offer Colrain residents with limited employment 
opportunities and all of the other benefits including scenery and access to fresh, locally 
grown food.  Two trends that have implications for farming: increasing commuter times 
of Massachusetts workers and increasing population.  No longer can Colrain expect its 
natural rural landscape to be forever outside the influence of development.  On the 
contrary, Massachusetts is a slowly urbanizing state and Colrain, though located far west 
of the Route 495 beltway may experience the renewed interest of prospective 
homeowners looking for a quieter pace of living. 
 
 
 
D.  GROWTH AND DEVELOPMENT PATTERNS 
 
 
D.1  Patterns and Trends 
 
Over the past two hundred years, Colrain residents developed their community using the 
productivity of the area’s forests and good grazing soils, and on the waterpower of the 
North River.  In the 20th century, Colrain saw the closing of some of its manufacturing 
businesses while agriculture remained a significant part of the local economy.  One result  
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of the overall decline in manufacturing from its peak during the Federal Period was a loss 
of population from 2,016 in 1810 to 1,420 in 1970.    
 
In 1970, the predominant land use in Colrain was forest, though crop and pasture land 
could be found in a contiguous band along the floodplains of the West and East Branch 
and straddling most roads in town.  Open land existed as abandoned farmland and power 
line easements.  The most common development pattern in 1970 was single-family 
homes on open, road-side lots at least ½ acre in size, and on ¼ acre to ½ acre areas near 
villages, mostly located in the southern half of town. 
 
Between 1971 and 1997, the predominant land use changes in the Town of Colrain were 
the construction of single-family homes on lots at least ½ acre in size all over town but 
especially in the Christian Hill area; and, the conversion of pasture and cropland to forest 
and residential use.  Most (if not all) of the residential development has been in the form 
of approval-not-required lots.   
 
 
D.2  Infrastructure 
 
D.2.1  Transportation Systems 
 
Running along the North River is the Town of Colrain’s principle highway, State Route 
112.  This is a north-south thoroughfare linking Colrain with Shelburne Falls to the south 
and Jacksonville, Vermont to the north.  It is an important route for tourists, most 
especially skiers on their way to the slopes in Vermont.  Greenfield Road is considered an 
important link to State Route 2, a major east-west highway in Northern Massachusetts, 
which intersects with Interstate Route 91, a major north-south route.  
 
There is no regular public transportation in Colrain.  Transportation for the elderly and 
people with disabilities is provided by the Franklin Regional Transportation Authority 
(FRTA).   
 
 
D.2.2  Water Supply Systems 
 
The Town of Colrain is served by three community public water systems.  These service 
a small number of the town’s residents.  The remainder of the town’s population is 
serviced by private wells. 
 
The Colrain Fire District serves approximately 100 people with forty-two service 
connections. The existing well, the main source of water, is located off Jacksonville Road 
(Route 112).  Water is pumped to a storage tank with a 50,000 gallon capacity.  Water 
production for 2001 was 0.665 million gallons with an average daily use of 1,800 gallons 
per day.  The safe yield of the well, which is its capacity to pump water consistently 
without diminishing returns for an extended period of time, is 46,800 gallons per day.   
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Overall, 98 percent of the water went to residences, 1 percent to a summer camp and 1 
percent to a transient residential area.  This water supply will likely be sufficient for at 
least the next twenty years assuming the number of people it serves increases no faster 
than the town’s projected population growth rate. 
 
The District also maintains a surface water source consisting of an upper and lower 
reservoir off Greenfield Road.  These reservoirs are currently for emergency supply only.  
The upper reservoir has a capacity of 11.5 million gallons.  The lower reservoir is an 
intake reservoir only and has a storage capacity of 0.5 million gallons. 
 
The Colrain Fire District has a 347-foot Zone I surrounding its wellhead off Jacksonville 
Road.  The District does not own or control the land east of the pumping station across 
the North River. However, according to the Mass. Department of Environmental 
Protection, there does not appear to be any inappropriate land uses that might threaten the 
ground water quality. 
 
The Griswoldville Water District is located on Route 112 in the south-central portion of 
town.  It has a ground water source with forty-four service connections serving a 
population of approximately 125.  In the year 2001, water production was 4.997 million 
gallons with an average daily use of 14,000 gallons.  Ninety-eight percent of this water 
went to residential use and 2 percent went to commercial uses.  Its safe yield is 108,000 
gallons per day. 
 
Currently, the Griswoldville Water District does not own the Zone I protective radius 
(333 ft.) around its wellhead.  The only land use within the Zone I not related to the 
District is Call Road.  The Interim Wellhead Protection Area (IWPA) is described as a 
radius of 800 feet from the well.  The only land use not related to the District is a 
residence on Call Road. 
 
The Shelburne Falls Fire District has two active wells, and an emergency supply in the 
Fox Brook Reservoir.  The wells are located between 120 and 165 feet from the banks of 
the North River.  Farmland on the west side of the North River and within the Interim 
Wellhead Protection Area is protected through the Agricultural Preservation Restriction 
Program.  Fox Brook Reservoir has a surface area of approximately 3 acres and a total 
storage capacity of 12 million gallons.  In 2001, the Fire District served approximately 
2,200 residents of Buckland, Shelburne and to a lesser degree Colrain, and commercial 
businesses and industries with 66.5 million gallons of drinking water with an average 
annual daily withdrawal of 182,104 gallons.  The registered withdrawal for the system is 
310,000 gallons per day, while the approved volume for the one active well is 347,040.  
Roughly half of the water consumed in 2001 was by Buckland residents and businesses 
and half by Shelburne’s.  The Shelburne Falls Fire District serves fifty residents in 
Colrain.  The Shelburne Falls Fire District has a delineated Zone II Recharge Area. 
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D.3  Long-term Development Patterns 
 
Long-term development patterns will be based on a combination of land use controls and 
population trends.   
 
D.3.1  Land Use Controls            
 
The Town of Colrain has three local land use controls:  zoning districts, an overlay 
district, and a recent amendment to the bylaws: Section VI-5 Back Lot Development with 
Open Space Set-Aside.   
 
Residential development of frontage lots on existing roads will likely be the dominant 
short-term development pattern given current zoning.  Colrain’s zoning includes three use 
districts: Village, Commercial-Industrial, and Rural District.  The Village districts in 
Colrain Center, Griswoldville, and Shattuckville primarily allow single-family and two-
family homes, agricultural and recreational uses, community services and business uses 
only with special permits.  The Commercial-Industrial Districts, of which there are four, 
Griswoldville, Lyonsville, Prolovich, and Stewartsville, allow business and professional 
offices with less than six employees, as well as community uses, agricultural and 
recreational, and residential uses by right and other commercial and industrial uses by 
special permit.  The rest of town is located within the Rural District, which allows single-
family dwellings, some community services, agricultural and recreational uses by right, 
and other uses by special permit.   
 
The density of development allowed depends on the district in which the land is located.  
The Village Districts require lots to be 20,000 sq. ft. in size, have at least 100 feet of 
frontage on a way, and leave at least 30 percent of the lot in vegetation.  The Rural 
Districts require a building lot to be 1 and ½ acres or 65,340 sq. ft. in size, have at least 
300 feet of frontage on a road, and leave at least 75 percent of the lot in undeveloped use.  
The Commercial-Industrial District requires lots to be at least 2 acres in size or 87,120 sq. 
ft. in area, have 300 feet of frontage, and have at least 50 percent of the area in 
undeveloped use.   
 
The overlay district is the Flood Plain District.  The regulations of the Flood Plain 
District are designed to only restrict development within the floodway, which would 
result in increased flood levels for that particular river during a 100-year flood.   
 
The Back-lot Development with Open Space Set-Aside bylaw is designed to allow for the 
development of up to four back lots, 1 and ½ acres in size, which do not have the 
required minimum frontage to access a public way via a common driveway across land of 
other’s ownership.  In exchange, the landowner or developer would have to permanently 
protect from development (and restrict its future use to agriculture) at a minimum, an 
equal amount of land (1.5 acres in size) with at least 300 feet of frontage, for every back 
lot developed.   
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D.3.2  Build-out Analysis 
 
To illustrate some of the long-term effects of current zoning, results of a build-out study 
are included here.  This build-out study was completed in 2001 as part of a statewide 
effort funded by the Executive Office of Environmental Affairs.  The methodology and 
results of the build-out study and associated GIS mapping are explained below.  It is 
important to note that the recent Zoning revisions changed the location, number, and size 
of the Commercial-Industrial (CI)and the Village Districts.  Although, these changes 
would have some impact on the numbers of residential lots or commercial and industrial 
floor area in the build-out analysis presented here, the overall change is not significant 
given that the predominant amount of developable land is in the Rural District.  Of the 
entire 16,173 acres determined to be developable (of Colrain’s total 27,848 acres in land 
area), less than 160 acres were located in the Village and CI Districts.  In comparison, 
there were over 16,000 acres considered developable within the Rural District. 
 
The purpose of a build-out analysis is to determine potentially developable land areas for 
residential, commercial, and industrial development.  The process starts with identifying 
existing development based on 1997 MacConnell Land Use data and new subdivisions 
built since that time.  Developed areas are subtracted from the town’s total acreage and 
the remaining area is classified as undeveloped.  Undeveloped areas are then screened for 
environmental constraints such as steep slopes in excess of 25 percent; wetland areas 
identified by the National Wetlands Inventory, Rivers Protection Act buffer areas and 
Zone I Recharge areas to public water supplies.  In addition, protected open space is 
removed from consideration, but only those areas that are permanently protected, such as 
land owned by a state natural resource agency and farmland in the Agricultural 
Preservation Restriction Program.  Some areas that many residents would expect to be 
protected, such as land owned by municipal water districts to protect public water 
supplies, are not considered to be off-limits to development unless a conservation 
restriction or some other legal mechanism is in place to permanently protect the land as 
open space.  Slopes between fifteen and twenty-five percent are considered a partial 
constraint, since certain types of land use typically do not occur on relatively steep 
slopes.  For purposes of this build-out analysis, it was assumed that slopes of fifteen and 
twenty-five percent would prevent commercial and industrial development and 
residential development on small lots.  However, it was assumed that large lot residential 
development could occur on slopes between fifteen and twenty-five percent given greater 
flexibility to grade and site structures.  The areas that remain after the screening process 
are considered potentially developable. 
 
Zoning districts are then overlain on the potentially developable areas and a “build 
factor” is calculated based on the requirements of each zoning district in terms of 
minimum lot size, frontage, setbacks, parking required and maximum lot coverage 
permitted.  Once calculated, the build factor is used to convert potentially developable 
acreage into either house lots or commercial or industrial square footage depending on 
the zoning district.  Once house lots are calculated, this can be translated into estimated 
population growth, miles of new roads and additional water consumption and solid waste  
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generation (See Table 3-10).  Commercial and industrial square footage is similarly 
calculated and its associated demand for water is estimated.   
 
Table 3-10 describes the results of the build-out in numerical terms.  While it might take 
many decades to reach “build-out,” it is quite clear that current zoning will not protect the 
community’s rural character or natural resource base.  Planning is needed to identify key 
resources to protect and the areas most suitable for development.  Once completed, Open 
Space and Master Plans should be implemented by adopting zoning revisions and land 
protection programs to realize the balance desired by a community between natural 
resource protection and development.    
 
Table 3-10: Summary Build-out Statistics of New Development and Associated 
Impacts 
Potentially Developable Land (acres) 16,174 
Total Residential Lots 9,767 
Total Residential Units 10,055 
Comm./Ind. Buildable Floor Area (sq. ft.) 1,315,573 
Residential Water Use (gallons per day) [2] 2,126,633 
Comm./Ind. Water Use (gallons per day) [2] 98,668 
Non-Recycled Solid Waste (tons/year) [3] 10,344 
Total Population at Build-out 30,168 
New Residents [4] 28,355 
New Students [5] 5,906 
New Residential Subdivision Roads (miles) 134 
Notes:  
1.  All wetlands removed from potentially developable land 
     No development on slopes in excess of 25%  
     No development in Zone I Water Supply Protection Areas 
     No development in permanently protected open space 
     No development within 150-foot buffer of transmission lines 
2.  Estimate from the Department of Housing & Community Development's  
     Growth Impact Handbook   
3.  Statewide Average  
4.  1990 Census; Population/Housing Units  
5.  MISER; 1997 School Children/Population   
 
The Town of Colrain has zoning that is designed to promote village, commercial, 
industrial, and rural residential uses.  However, the predominant development pattern is 
that of residential development in outlying rural areas of Colrain.  The largest district, the 
Rural District, is open to large lot residential use with few constraints.  According to the 
worst case scenario, this could result in over ten thousand (10,055) new housing units 
sprawled over the landscape.   
 
Although it is not possible to determine exactly when build-out might occur, this may not 
even be necessary.  Before the last acre was developed, Colrain residents could 
experience drinking water shortages.  In addition, with over 5,900 new school children at 
build-out, town officials would have to build many new elementary schools.  New 
subdivisions could result in the need for over 134 new miles of roads that would have to 
be built and maintained.  Fire and police services would have to expand to protect the  
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increased population.  It is likely that at some point on the path towards complete build-
out, the Town of Colrain would seek to control this expensive pattern of development.  
 
There would be both ecological and economic impacts caused by this degree of 
population growth and development.  Ecological impacts could include a reduction in 
available clean drinking water, decreases in the quantity and quality of wildlife and 
fisheries habitats, a reduction in the quality of first and second order streams, lower air 
quality, lower biodiversity, increases to erosion, and the fragmentation of the large areas 
of forest by subdivisions. 
 
The economic impacts of this level of population growth and development would be felt 
well before maximum build-out was reached.  Would the additional commercial and 
industrial property help to pay for the costs of supporting the increasing demand for 
municipal services like education?  The challenge for Colrain will be to find a model for 
growth that protects vital natural resource systems like aquifers and their recharge areas 
and prime farmland soils and at the same time promotes a stable property tax rate.  In 
designing the model it is important to understand the measurable fiscal impacts of 
different land uses.  For instance, permanently protected open space (e.g. 
farmland/forest), residential, and commercial /industrial development each have a 
different fiscal impact depending on the relationship of property tax revenues generated 
to municipal services consumed.  There is a process by which the fiscal value of these 
three different land uses are compared within a town to determine whether a use has a 
positive or negative fiscal impact.  This process is called a Cost of Community Services 
(COCS) analysis.   
 
In 1991, the American Farmland Trust (AFT) conducted a Cost of Community Services 
(COCS) analysis for several towns in Franklin County.  A COCS analysis is a process by 
which the fiscal impacts of different land uses within a town are compared to determine 
whether a use has a positive or negative net fiscal impact.  The results of the 1991 AFT 
study showed that residential uses cost more in services that they provide in tax revenues 
and that protection of open space is an effective strategy for promoting a stable tax base.  
The studies found that for every dollar generated by residential uses they cost on average 
$1.16 in services, while commercial and industrial uses used 29 cents and open space, an 
average of only 38 cents.  Protected open space results in a positive fiscal impact to the 
town.  In 1995, the Southern New England Forest Consortium (SNEFC) commissioned a 
study of eleven southern New England towns that confirmed the findings of the earlier 
AFT study.  The findings were confirmed by another 47 COCS analyses conducted 
across the country in the 1990s.  Figure 3-2 demonstrates the summary of the 58 COCS 
studies.  For every dollar of property tax revenues received from residential property, the 
amount of money expended by the town to support homeowners is over a dollar, while 
farm/forestland and commercial/industrial property provide a positive fiscal impact.   
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Figure 3-2: Summary of Cost of Community 
Services Studies: Median Cost of Providing Public 

Services--Per Dollar of Property Tax Revenue 
Raised--by Land Use 

(American Farmland Trust; 1999)

$0.00
$0.50
$1.00
$1.50

Commercial /
Industrial

Farm / Forest Residential 

 
                                  Source: American Farmland Trust; 1999. 
 
The second component of a balanced land use plan concerns the development of other 
tax- generating land uses.  Both the AFT and the SNEFC studies showed that for every 
dollar of taxes generated by commercial and industrial uses, the cost to towns for these 
uses resulted in a positive net gain.  Patterns of commercial and industrial uses vary 
considerably between towns, and having a positive fiscal impact is only one of several 
important factors that need to be considered when encouraging this type of development.  
It is just as critical for communities to consider the impact of commercial and industrial 
development on quality of life.  Viewed in this light, the best types of commercial and 
industrial development to encourage might have some of the following characteristics: 
locally owned and operated; in the Services sector; use of a large amount of taxable 
personal property; being a “green industry” that does not use or generate hazardous 
materials; businesses that add value to the region’s agricultural and forestry products; 
and, businesses that employ local residents.  It is also important to consider that 
successful commercial and industrial development often generates increased demand for 
housing, traffic congestion and pollution.  Therefore, the type, size, and location of 
industrial and commercial development require thorough research and planning.  
 
In conclusion, Colrain may consider: 

• Protecting open space near village centers to provide access to the elderly and all 
ages; 

• Encouraging manufacturing despite its declining employment numbers in the 
town and in the state;  

• Considering ways to direct future development where impacts to natural, open 
space, and recreational resources will be minimized; and, 

• Supporting local businesses in the agricultural sector for their economic 
contribution to residents, because of the public benefits received from active 
farming, and to offset the costs of potential future residential development.   
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By continuing to pursue strategies that involve active land protection, zoning measures 
that direct development while protecting natural resources, and sustainable economic 
development, Colrain can continue to grow and stabilize its property tax rates while 
maintaining its rural character.  
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SECTION 
 4 

 
 
 
ENVIRONMENTAL INVENTORY AND ANALYSIS 
 
The scenic landscape of the Town of Colrain has been cherished by its residents for 
generations.  This Open Space and Recreation Plan is intended to help residents protect 
the town’s scenic value and natural resources in the face of increased development 
pressure, while recognizing that people need places to live, learn, work and play.  These 
needs require infrastructure: homes, roads, power, water, wastewater systems, etc.  
Infrastructure, in turn, both depends upon and impacts critical natural systems like the 
water cycle.  One way to understand the impact of development on natural resources is to 
study the ecosystems of the town and the region. 
 
An ecosystem is a concept that describes how a group of living organisms (plants, 
animals and microorganisms) interact with each other and their physical environment 
(soil, climate, water, air, light, etc.).  Ecosystems exist at different scales.  A large forest 
can be an ecosystem and so can a decayed tree trunk.  The integrity of ecosystems 
depends on the relationship between living beings and their environment.  Wetlands, for 
example, are ecosystems consisting of plants and animals that depend on water from the 
surface and the ground.  Wetland vegetation grows where soils are saturated by water for 
at least several weeks a year.  This vegetation provides shade, food and habitat for a wide 
variety of insects, birds and fish.   
 
Ecosystems provide a variety of “services” that are very important to human 
communities.  Wetlands, for example, trap and remove sediments, nutrients and toxic 
substances from surface water.  They store floodwaters during and after storms, 
preventing damage to public and private property, and recharge water to the ground, and 
retain it during droughts.  These functions are vulnerable to the impacts of land 
development.  Construction in and around wetlands not only displaces the animals that 
depend on this ecosystem, it may also result in increased flooding, storm damage, and 
reduction in the quality and quantity of drinking water.  Colrain residents need to 
understand the impact of their actions and land uses on the environment and their quality 
of life. 
 
The information provided in this section explores the biological and physical components 
of the town’s ecosystems.  These components include air, surface and ground water, 
soils, vegetation, fisheries and wildlife.  Topography, Geology, and Soils provides a 
general understanding of the ways different soil characteristics can impact land use 
values.  Landscape Character provides an overall scenic context.  Water Resources 
describes all of the water bodies in town, above and below ground, including their 
recreational value, public access, and any current or potential quality or quantity issues.  
Colrain’s forest, farmland and wetland vegetation types are documented including rare, 
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threatened, and endangered species.  In Fisheries and Wildlife, wildlife, habitat, special 
corridors, and rare, threatened, and endangered species are discussed.  Colrain’s Scenic 
Resources and Unique Environments are identified and described.  Finally, 
Environmental Challenges addresses current and potential problems that may influence 
open space or recreation planning. 
 
 
 
A.  TOPOGRAPHY, GEOLOGY, AND SOILS  
 
Decisions relating to open space and recreation planning must take into consideration the 
inherent suitability of a site for different uses.  Geology, soils, and topography are 
essential to determining potential sites for future residential, commercial and industrial 
development, and for new parks, hiking trails and open space.    
 
 
A.1  Topography 
 
The Town of Colrain is composed primarily of steep-walled narrow valleys and rolling 
hills.  Gentler terrain can be found along the fertile flood plains of the East and West 
Branches of the North River, where much of Colrain’s prime farmland soils can be found.  
Other prime farmland soils can be found in East Colrain.  Although steep slopes can be 
found throughout the town, the highest elevations occur west of the East Branch.  The 
highest elevations in this western section range between 1,451 ft. and 1,794 ft. above sea 
level, while elevations east of the East Branch are significantly lower with some less than 
1,000 ft. above sea level.   
 
 
A.2  Geology   
 
The Town of Colrain as we know it today is the result of millions of years of geologic 
history: great upheavals of the earth's crust and volcanics, and the sculpting power of 
moving water, ice and wind.  This distinctive physical base has determined the 
distribution of the town's water bodies, its soils and vegetation and its settlement patterns, 
both prior to and since colonial times.  Understanding Colrain’s current landscape 
requires a brief journey back in time and a review of some basic geological concepts. 
 
The earth's crust is a system of plates whose movements and collisions shape the surface.  
As the plates collide, the earth’s crust is compressed and forced upward to form great 
mountain ranges.  In the northeastern United States, the plates move in an east-west 
direction, thus the mountains formed by their collisions run north to south.    
 
The pressure of mountain building folded the earth, created faults, and produced the 
layers of metamorphosed rock typically found in New England.  Collision stress also 
melted large areas of rock, which cooled and hardened into the granites that are found in 
some of the hill towns in Massachusetts today.  Preceding the collisions, lines of 
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volcanoes sometimes formed, and Franklin County shows evidence of this in bands of 
dark rock schist metamorphosed from lava flows and volcanic ash.  
 
Hundreds of millions of years ago, a great continent, known as Pangaea, formed through 
the collisions of plates.  Pangaea began to break apart almost 200 million years ago, and 
continues to do so as the continents drift away from each other today.  This “continental 
drift” caused earthquakes and formed large rift valleys, the largest of which became the 
Atlantic Ocean.  The Connecticut Valley was one of many smaller rifts to develop.  
Streams flowing into the river from higher areas brought alluvium, including gravels, 
sand and silt.  At the time, the area that is now the Town of Colrain was located south of 
the equator.  The Dinosaur era had begun, and the footprints of these giant reptiles are 
still visible in the rock formed from sediments deposited on the valley floor millions of 
years ago.  
 
By the close of the Dinosaur age, the entire eastern United States, including Colrain, was 
part of a large featureless plain, known as the peneplain.  It had been leveled through 
erosion, with the exception of a few higher, resistant areas.  Today, these granite 
mountaintops, called monadnocks, are still the high points in this region.  Local examples 
include Mt. Wachusett, Mt. Greylock, and Mt. Monadnock in New Hampshire.    
 
As the peneplain eroded, the less resistant rock eroded to form low-lying areas, while 
bands of schist remained to form upland ridges.  By this time, the Connecticut Valley had 
been filled with sediment, while streams that would become the Deerfield, Westfield, and 
Farmington Rivers continued to meander eastward.  The westward-flowing streams 
would become more significant later on.  
 
A long period of relative quiet in geologic terms followed the Dinosaur era.  Then, as the 
Rocky Mountains were forming in the west eight million years ago, the eastern peneplain 
shifted upward a thousand feet.  As a result of the new, steeper topography, stream flow 
accelerated, carving deep valleys into the plain.  Today, the visible remnants of the 
peneplain are the area's schist-bearing hilltops, all at about the same 1,000 foot elevation.   
 
Mountain building, flowing water, and wind had roughly shaped the land; now the great 
glacial advances would shape the remaining peneplain into its current topography.  
Approximately two million years ago, accumulated snow and ice in glaciers to the far 
north began advancing under their own weight.  A series of glaciations or “ice ages” 
followed, eroding mountains and displacing huge amounts of rock and sediment.  The 
final advance, known as the Wisconsin Glacial Period, completely covered New England 
before it began to recede about 13,000 years ago.  This last glacier scoured and polished 
the land into its final form, leaving layers of debris and landforms that are still 
distinguishable. 
 
The glacier picked up, mixed, disintegrated, transported and deposited material in its 
retreat.  Material deposited by the ice is known as glacial till.  Material transported by 
water, separated by size and deposited in layers is called stratified drift  (Natural 
Resource Inventory for Franklin County, University of Massachusetts Cooperative 
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Extension, May 1976).  The glacier left gravel and sand deposits in the lowlands and 
along stream terraces.  Where deposits were left along hillsides, they formed kame 
terraces and eskers.  Kames are short hills, ridges, or mounds of stratified drift, and 
eskers are long narrow ridges or mounds of sand, gravel, and boulders.  
 
During the end of the last ice age, a great inland lake formed in the Connecticut River 
Valley.  Fed by streams melting from the receding glacier, Lake Hitchcock covered an 
area approximately 150 miles long and twelve miles wide, stretching from St. Johnsbury, 
Vermont to Rocky Hill, Connecticut.  Streams deposited sand and gravel in deltas as they 
entered the lake, while smaller silts and clays were carried into deeper waters.  
 
 
A.3  Soils  
 
Soil is the layer of minerals and organic material that covers the rock of the earth’s crust.  
All soils have characteristics that make them more or less appropriate for different land 
uses.  Scientists classify soils by these characteristics, including topography; physical 
properties including soil structure, particle size, stoniness and depth of bedrock; drainage 
or permeability to water, depth to the water table and susceptibility to flooding; behavior 
or engineering properties, and biological characteristics such as presence of organic 
matter and fertility (Natural Resource Inventory for Franklin County, University of 
Massachusetts Cooperative Extension, May 1976).  Soils are classified and grouped into 
associations that are commonly found together.    
 
As Colrain plans for the long-term use of its land, residents should ask: 1) Which soils 
constrain development given current technologies? 2) Which soils are particularly suited 
for recreational opportunities and wildlife habitat? and 3) Which soils are best for 
agriculture?  The answers to these questions can help lay a foundation for open space and 
recreation planning in Colrain.  The following sub-section provides a description of the 
soils in Colrain based on their impact on agriculture, recreation opportunities, and 
wildlife habitat.   
 
Which soils constrain development given current technologies? 
The Lyman, Westminster, and Colrain soils are the predominant soils found on the 
moderate to steep slopes, while the Buckland soils are those that can be found in the 
nearly level to moderately steep hills in town.   
 
The Westminster and Lyman soils are extremely rocky and are well to excessively 
drained.  They develop in thin deposits of glacial till over bedrock.  Due to their 
shallowness, they are droughty.  Depth to bedrock is generally less than twenty inches, 
but can be at a depth of three  feet in some places.  The Colrain soils can be found in 
nearly level to very steep slopes, but are limited in use due to their extreme stoniness.  
They are moderately to well drained soils that are found in loose to compact glacial till.  
The Colrain soils have a moderate to high moisture holding capacity.  The Buckland soils 
consist of moderately well drained, fine sandy loams.  These soils formed in compact 
glacial deposits.  At a level of twenty inches, the Buckland soils have a hard layer that is 
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difficult to dig.  Although water passes through these soils rapidly, the Buckland soils are 
considered wet and seepy because water moves slowly through the dense substratum. 
 
Which soils are particularly suited for recreational opportunities and wildlife habitat?  
Different recreational uses are constrained by different soil and topographical 
characteristics.  Sports fields require well-drained soils and level topography, whereas 
lands with slopes greater than 25 percent are attractive to wildlife and to outdoor 
recreation enthusiasts such as hikers, mountain bikers and snowshoers.   
 
The soils of Colrain that support certain recreation activities are of the Westminster - 
Colrain - Buckland association and the Lyman soils.  The Westminster - Colrain – 
Buckland soils are found in forested, stony and rocky, gently sloping to steep hills and 
the narrow valleys along the town’s fast flowing streams.  The Westminster soils are 
shallow and have many rock ledges and outcrops, the Colrain soils are deep and well 
drained and are more gently sloping, and the Buckland soils are moderately well drained 
and have a hard layer in the subsoil.  The Lyman soils are also found in the forested, 
gently sloping to very steep, stony rocky uplands and are characterized as slightly 
droughty, shallow loams. 
 
Which are the best soils for agriculture?  
The Natural Resources Conservation Service (NRCS), formerly known as the Soil 
Conservation Service of the U.S. Department of Agriculture is responsible for 
classification of soils according to their suitability for agriculture.  NRCS maintains 
detailed information on soils and maps of where they are located. 
   
NRCS defines prime farmland as the land with the best combination of 
physical and chemical characteristics for producing food, 
feed, forage, fiber and oilseed crops and that is available 
for these uses (USDA, NRCS, 2001, National Soil Survey 
Handbook).  Prime soils produce the highest yields with the fewest inputs, and 
farming in these areas results in the least damage to the environment.  Unique 
farmland is land other than prime farmland used for the 
production of high-value food and fiber crops.  Unique 
farmland has a special combination of soil quality, 
location, growing season and moisture supply.  These 
agricultural soils are a finite resource.  If the soil is 
removed, or the land is converted to another use, the 
capacity for food and fiber production is lost. 
 
Prime farmland soils have contributed to the town’s economy throughout its history and 
continue to be in use throughout the town today.  The more common soils that constitute 
Colrain’s prime and unique agricultural land include the Merrimac - Ondawa association 
and the Colrain, Buckland soils.  The Merrimac - Ondawa soils are found on floodplains 
and terraces in narrow steep sided valleys along major fast flowing streams.  The soils are 
well drained to somewhat excessively drained, and are sandy and gravelly.  The Colrain 
soils are deep and well drained and are found in gently sloping areas whereas the 
Buckland soils are moderately well drained fine sandy loams found in nearly level to 
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moderately steep slopes.  All of these soils are considered suitable for dairy farming and 
the Colrain - Buckland soils support apple orchards as well.  
 
These prime farmland soils can be found within the floodplains of the North River and its 
East and West Branches; in the southeast corner of Colrain in an area bounded by 
Prolovich, Greenfield and West Leyden Roads, the Green River and the boundary with 
the Town of Shelburne; in the northwest corner of Colrain along Christian Hill Road and 
at the intersection of Christian Hill, Stetson and Wilson Hill Roads; an area between 
Foundry Brook and Wilson Hill Road; and a few small scattered area along the Green 
River. 
 
Interestingly, some of the best soils for orchards and grazing in Colrain have moderate 
slopes.  Moderate slopes provide good drainage, which is important for cultivating fruit 
tree orchards as well as for grazing grasses. 
 
 
 
 
 
 
 
 
B.  LANDSCAPE CHARACTER   
 
The character of Colrain is rugged with steep slopes, fast flowing streams, hardwood 
forests and abundant wildlife.  Beyond this ruggedness, the gentler floodplains of the East 
Branch, West Branch, and the North River have historically afforded residents the 
opportunity for farming as well as to take advantage of the swift waters for industrial use.  
The town’s small villages are also located along these rivers.  The Green River in eastern 
Colrain forms the town’s boundary with the Town of Leyden.  For much of its length, the 
Green River can boast a steep and relatively undeveloped river corridor. 
 
 
 
C.  WATER RESOURCES 
 
 
C.1  Watersheds 
 
Colrain is rich in water resources, including brooks, streams, ponds, vernal pools, 
wetlands, and aquifers (See the Water Resources Map).  As described in Section 3, land 
in the town is part of the Deerfield River Watershed, which is part of the Connecticut 
River Watershed.  The North and Green Rivers are also important sub-watersheds within 
the Connecticut River Watershed.  This section focuses on waters within the Town of 
Colrain, but it is important to keep in mind improvements in water quality in the North 
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River and Green River and other brooks and streams in town have impacts beyond town 
borders.   
 
C.1.1  Connecticut River Watershed   
 
The Town of Colrain lies in the Connecticut River Watershed.  The Connecticut River 
has a “Class B” water quality designation from the New Hampshire-Vermont border to 
Holyoke and is classified as a warm water fishery.  Class B waters are supposed to 
provide suitable habitat for fish and other wildlife, and to support primary contact 
recreational activities such as fishing and swimming.  The water should also be suitable 
for irrigation and other agricultural uses.  The classification of rivers and streams in 
Massachusetts does not necessarily mean that the river meets that classification, rather, 
classifications represent the State's goal for each river.   
 
According to the “Connecticut River Basin 1998 Water Quality Assessment Report” 
published by the Massachusetts Department of Environmental Protection, the 
Connecticut River is impaired by polychlorinated biphenyls (PCBs) along its total length 
and by fecal coliform from its confluence with the Deerfield River to the Montague town 
line.  A report published in January 1998 by the New England Interstate Water Pollution 
Control Commission (NEIWPCC) listed bioaccumulation and toxicity as water quality 
issues for the entire length of the Connecticut River in Massachusetts.  Bioaccumulation 
refers to the concentration of toxins in organisms at higher levels in the food chain.  The 
report specifically identified PCBs in fish.  Also in 1998, the Massachusetts Department 
of Public Health issued a public health advisory for certain species of fish contaminated 
by PCBs in the Connecticut River (Commonwealth of Massachusetts Summary of Water 
Quality; Department of Environmental Protection; 1998).  The general public is warned 
not to eat any affected fish species, which include channel and white catfish, American 
eel and yellow perch.  Pregnant women and nursing mothers are advised not to eat any 
fish from the Connecticut River.   
 
Although wastewater treatment facilities constructed throughout the watershed have been 
treating major pollution discharges for more than twenty years, the Connecticut River is 
still plagued by pollution from PCBs, chlorine heavy metals, erosion, landfill leachate, 
storm water runoff and acid rain.  These pollutants come from both point sources, like 
wastewater treatment plants and manufacturing plants, and non-point sources, including 
failed residential septic systems, improperly managed manure pits and stormwater runoff 
carrying herbicides. 
 
Atlantic salmon were believed to be abundant in the Connecticut River prior to European 
settlement.  Salmon are anadromous fish, meaning that they spawn in fresh water.  
Construction of dams along the river blocked the passage of the salmon, and the species 
disappeared from the Connecticut shortly thereafter.  The interagency Atlantic Salmon 
Restoration Program began its effort to restore salmon to the River in 1967.  
Schoolchildren in surrounding communities participate in this effort by raising juvenile 
salmon from eggs, and releasing them in local streams to begin their journey.  Success of 
the restoration effort has been mixed.  Between 1998 and 2000, a total of only 531 
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salmon traveled back to the river from the ocean (Pioneer Valley Planning Commission, 
The Connecticut River Strategic Plan, Volume One, July 2001).  
 
C.1.2  Deerfield River Watershed (sub-watershed of the Connecticut River) 
 
The Deerfield River Watershed is a sub-watershed of the Connecticut River Watershed 
that drains approximately 665 square miles of the Southern Green Mountains in Vermont 
and the Northern Berkshires in Massachusetts.  Three hundred and forty-seven square 
miles of this land is located in all or part of twenty western Massachusetts towns.  From 
its headwaters at Stratton Mountain in Vermont, the Deerfield River flows southeastward 
for approximately seventy (70.2) miles through the steep terrain of the Berkshires to its 
confluence with the Connecticut River. 
 
The northern portion of the watershed from Somerset to Route 2 in Massachusetts is 
primarily forested and steep, accounting for approximately 78 percent of the total 
watershed area.  Much of the land along the remaining length of the river is open and 
agricultural land.    
 
The Deerfield River drops 1,000 ft. in elevation along its length in Massachusetts.  This 
feature has resulted in the management of the Deerfield River for hydroelectric power 
generation with ten hydroelectric developments constructed on the river since 1911.  
 
Despite the River’s regulation by hydroelectric facilities, the Deerfield River’s cold and 
clean waters makes it one of the best fisheries in the State.  As part of the Connecticut 
River restoration project, the Massachusetts Division of Fisheries and Wildlife (DFW) is 
responsible for the Atlantic salmon restoration effort.  The stocking program releases 
Atlantic salmon fry into tributaries of the Connecticut River.  The Deerfield River 
Watershed (in twenty-one tributaries) is stocked with 700,000 Atlantic salmon fry each 
spring (Slater, DFW, 2001).  The River also supports native and stocked trout, making 
the Deerfield River one of the premier rivers for fishing in the region. 
 
Recreational opportunities in the Deerfield River abound.  Hiking, biking, whitewater 
sports, hunting, fishing, cross-country skiing, and snowshoeing are some of the activities 
enjoyed by residents and visitors alike. 
 
According to the Mass. Department of Environmental Protection, the Deerfield River 
from the Vermont-Massachusetts State Line to its confluence with the Connecticut River 
is given a Class B water quality designation.   
 
The Deerfield River, from the confluence of the Cold River in the Town of Charlemont to 
its confluence with the North River at the Charlemont/Shelburne Falls line is one of the 
water bodies in the state that the Massachusetts Department of Environmental Protection 
(DEP) has placed on its Section 303(d) List of Waters (Segments Needing Confirmation 
List).  A report of the DEP, Final Massachusetts Section 303(d) List of Waters, 1998, 
states that the “Section 303(d) of the Federal Clean Water Act requires states to identify 
those water bodies that are not expected to meet surface water quality standards after the 
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implementation of technology –based controls and, as such, require the development of 
total maximum daily loads (TMDL).”  A TMDL is the greatest amount of a pollutant that 
a water body can accept and still meet water quality standards for protecting public health 
and maintaining the designated beneficial uses of those waters for drinking, swimming, 
recreation, and fishing.  TMDL’s also describe a report prepared by DEP for each 
impaired water body that identifies the steps and technologies needed to reduce the 
pollutant or source of impairment to meet water quality standards.  The TMDL reports 
reflect DEP’s strategy for cleanup of all of the water bodies in Massachusetts. 
 
The Deerfield River Watershed Association (DRWA) has been monitoring the Deerfield 
River and several of its tributaries in Massachusetts for water quality since 1990.  The 
results of its 2002 Volunteer Monitoring Program note that the alkalinity levels in the 
watershed are low which can stress the native trout fishery.  Dissolved oxygen levels 
have been historically high and were found to continue to be so.  After five years of 
collecting bacteria data, the DRWA has concluded that dry spells in the watershed do not 
pose a bacterial threat to the Deerfield River and the tributaries it monitors and thus, these 
waters are safe for contact recreation during times of drought.  Conversely, it was found 
that runoff, as a result of storms, does pose a bacterial threat at several of the monitored 
sites, making them unsafe for swimming at those times. 
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Table 4-1: Summary Table of Testing Results for the Deerfield River – 
Massachusetts Segments 
Location Aquatic Life Fish 

Consumption 
Primary 
Contact 
(e.g. 
Swimming) 

Secondary 
Contact 
(e.g. 
Boating) 

Overall 
Ranking of 
Segment 

Vt. State line to 
confluence with 
the Cold River - 
Length -13.3 miles 

Threatened  
Due to habitat alteration relating 
to high temperatures and 
undetermined enrichment. 
 
 

Non-Support -
upper  0.7 
miles  
Due to mercury 
at Sherman 
Reservoir. 
 
Not Assessed – 
lower 12.6 
miles 

Full 
Support 

Full 
Support 

Class B 

Confluence with 
the Cold River to 
the confluence 
with the North 
River.  
Length – 11.4 
miles 

Partial Support  
Due to unknown toxicity.  Metals 
and chlorine may also be lesser 
causes.  This segment is on the 
1998 303d Segments Needing 
Confirmation List. 

Not Assessed Not 
Assessed 

Not 
Assessed 

Class B 

Confluence with 
the North River to 
the confluence 
with the Green 
River.  
Length – 16.2 
miles 

Full Support Full Support Full 
Support 

Full 
Support 

Class B 

Confluence with 
the Green River 
to the confluence 
with the 
Connecticut 
River. 
Length – 2.0 miles 

Full Support Full Support Full 
Support 

Full 
Support 

Class B 

Source:  Ma. Dept. of Environmental Protection, Deerfield River Watershed Assessment – Draft 
1995/1996; Ma. DEP, Ma. Section 303d List of Waters, 1998; Ma. DEP, Ma. Surface Water Quality 
Standards, 2000. 
 
 
C.1.3  North River Watershed (sub-watershed of the Deerfield River) 
 
The North River Watershed is located in northwestern Massachusetts and southern 
Vermont, draining 94.2 square miles (DRWA, 2002).  It is formed by the confluence of 
the East Branch and the West Branch.  Below this confluence, the North River is 
impounded by a dam. The North River flows south and west, paralleling Route 112.  
Forests predominate the upland slopes of the watershed while the floodplain areas in the 
valley are mostly agricultural.  Residential and industrial development in the watershed is 
primarily concentrated within the river floodplain.  The floodplain narrows as the North 
flows toward its confluence with the Deerfield River, just south of North River Road at 
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the Buckland, Charlemont and Shelburne town lines.  The North River has been given 
Class B, Cold Water Fishery, High Quality Water designation from the confluence of the 
East and West Branches to the Veratec Treatment Plant site and Class B, Cold Water 
Fishery for the remainder of the river to its confluence with the Deerfield River (Mass. 
DEP, 2000).  The main stem of the North River to its confluence with the Deerfield River 
has been placed on the Massachusetts DEP Section 303 (d) List of Waters for 1998 for 
problems related to pathogens, taste, odor and color.   
 
Given its water quality and environmental factors providing for good cold water fishery 
habitat, the North River is a key component in the Connecticut River Atlantic Salmon 
restoration project. It is also stocked with trout on an annual basis.   
 
Historically, the North River was the site of Colrain’s many mills due to the harnessing of 
the fast flowing River for hydropower.  Manufacturing along rivers often posed an 
environmental threat to the rivers’ health.  The North River was no exception.  
Manufacturing in Colrain began to decline in the late 20th century.  In the 1980s, the 
Upper Mill, located on both the east and west sides of the East Branch was closed.  In 
1990, fire ravaged the mill and it was subsequently abandoned.  After acquiring the 
property by eminent domain, the Town of Colrain sought to clean up the site.  In July 
1998, the Environmental Protection Agency selected the Town of Colrain for its 
Brownfields Assessment Demonstration Pilot.  The Pilot targeted the Upper Mill site as 
well as the former American Fiber and Finishing bleaching mill site for assessment and 
clean-up, and redevelopment activities.  In addition to clean-up and redevelopment of the 
contaminated mill sites, the Pilot was also to assess the potential risks posed to the North 
River given the proximity of the Upper Mill site to the River.  Investigations of the Upper 
Mill site were completed in 1999 and 2000 by Environmental Compliance Services and 
SEA Consultants.  It was determined that should additional collapse of the Upper Mill 
buildings occur, building debris and asbestos contaminated runoff may drain into the 
North River.  Given this concern the site has subsequently been cleaned and remediation 
completed, thus preserving the quality of the North River.  One reason for maintaining 
water quality beyond preserving habitat is that the company BBA, relies on high water 
quality for its industrial processes. 
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Table 4-2: Summary Table of Testing Results for the North River – Massachusetts 
Segments 
Location Aquatic Life Fish 

Consumption 
Primary 
Contact 
(e.g. 
Swimming) 

Secondary 
Contact 
(e.g. 
Boating) 

Overall 
Ranking of 
Segment 

Confluence of the 
East and West 
Branches to the 
confluence with 
the Deerfield 
River.  
Length – 3.5 miles 

Threatened  
Due to pathogens and color.  
Nutrients and uncertain habitat 
alterations also impair this 
segment. 

Not Assessed Partial 
Support  
Due to fecal 
coliform 
count. 

Full 
Support  
To the 
Veratec site 
– 0.8 miles. 
 
Partial 
Support  
Remainder 
of segment- 
2.7 miles. 
Due to 
color. 

Class B 

Source:  Ma. Dept. of Environmental Protection, Deerfield River Watershed Assessment – Draft 
1995/1996; Ma. DEP, Ma. Section 303d List of Waters, 1998; Ma. DEP, Ma. Surface Water Quality 
Standards, 2000. 
 
 
 
 
Surface Water Resources in the North River Watershed 
 
McClellan Brook 
McClellan Brook is located in south-central section of Colrain with its headwaters 
located southeast of Mount Hope.  The brook flows southwesterly to its confluence with 
the North River south of the village of Griswoldville. 
 
Fox Brook 
Fox Brook is located in south-central Colrain.  Fox Brook originates in both Colrain and 
the Town of Shelburne.  The Fox Brook Reservoir is a three acre emergency water supply 
reservoir, part of the supply that serves customers in Buckland, Shelburne, and Colrain. 
 
Johnson Brook 
Johnson Brook originates in the hills northeast of Houghton Hill.  It flows southeasterly 
to its confluence with the North River northeast of the village of Shattuckville. 
 
Meadow Brook 
Meadow Brook has its headwaters in the Catamount Hills with the main stem of the 
Brook flowing out of McLeod Pond in Catamount State Forest.  Meadow Brook parallels 
Stacy Road for much of its length and eventually flows into the North River south of 
Shattuckville. 
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Holden Brook 
Holden Brook originates atop Pine Hill in Catamount State Forest.  It converges with 
Houghton Brook near their confluence with the North River. 
 
Houghton Brook 
Houghton Brook also has its headwaters in the Catamount Hills within the Catamount 
State Forest.  Houghton Brook parallels Meadow Brook to its west and flows into the 
North River at the Shelburne town line. 
 
East Branch of the North River 
The East Branch originates at Ryder Pond in Whitingham, Vermont and flows southerly 
to its confluence with the main stem of the North River. 
 
Spur Brook 
Spur Brook originates in the hills of north-central Colrain near the Vermont border.  It 
parallels Thompson Road for much of its length until it reaches its confluence with the 
East Branch. 
 
Foundry Brook 
Foundry Brook originates near Christian Hill in the northern section of Colrain and joins 
the East Branch of the North River at Foundry Village. 
 
West Branch of the North River 
The headwaters of the West Branch are in Whitingham, Vermont and the river flows 
southwesterly through the Town of Heath to the confluence with the East Branch at 
Griswoldville.  The North River Flood Plain Management Study states the West Branch 
flows southeasterly to join the East Branch while the USGS topographical map shows 
both branches converging at the same place to create the main stem North River.   
 
Vincent Brook 
Vincent Brook is located in Colrain’s rugged northwest corner near its border with the 
Town of Heath.  The brook originates in the uplands just east of H.O. Cook State Forest 
and for a portion of its length travels within the boundaries of the State Forest. 
 
Roberts Brook 
Roberts Brook is a small stream in the northwest section of Colrain, which originates in 
the Town of Heath.   
 
Tissdell Brook 
Tissdell Brook is located in the northwest section of Colrain.  It originates in the steep 
uplands of the area just south of Wilson Hill Road. 
 
Taylor Brook 
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Taylor Brook originates in the Town of Heath and flows easterly to its confluence with 
the West Branch southeast of Adamsville.  Numerous small tributaries that enter the 
brook from both the north and south feed Taylor Brook. 
 
Cary Brook 
Cary Brook originates in the Catamount Hills in the southwest section of Colrain.  It 
enters the West Branch just north of its confluence with the main stem. 
 
McLeod Pond 
The forty acre McLeod Pond is located in a remote, undeveloped area in the Catamount 
Hills within Catamount State Forest.  McLeod Pond is a warm water pond with an 
average depth of approximately four feet.  The pond’s water is brown and the bottom is 
muddy with numerous rock outcroppings.  Aquatic vegetation covers 60 percent of the 
pond’s surface area (DFW website, 2003).  Due to these noxious aquatic plants, McLeod 
Pond has been placed on the Massachusetts DEP Section 303 (d) List of Waters for 1998.  
 
Access to McLeod Pond is difficult and is accomplished via a rugged dirt road off Stacey 
Road.  An informal boat launching facility is available and suitable for car top boats and 
canoes. 
 
Fishing is generally poor in McLeod Pond.  Only five species were found in an 
assessment of fish population conducted in 1979.  Chain pickerel are the only game fish 
found in the pond.  Other fish include pumpkinseed, yellow perch, brown bullhead and 
golden shiners.  
 
 
C.1.4  Green River Watershed 
 
The Green River Watershed is located in southern Vermont and northwestern 
Massachusetts.  It has a drainage area of 89.9 square miles, which includes portions of 
Colrain, Leyden, Bernardston, Shelburne and Greenfield as well as five communities in 
Vermont.  The total length of the Green River is 28.3 miles, 16.3 miles of which are in 
Massachusetts.  The River itself originates in southeastern Vermont on the south side of 
the Mt. Olga-Hogback Ridge in the Town of Marlboro, Vt.  The Green River enters 
Massachusetts in the Town of Colrain and forms the town’s eastern border with the Town 
of Leyden.  It flows south and east through a steep, narrow valley for much of its length 
and, as it enters the Town of Greenfield, its gradient lessens and the floodplain widens.  
The Green River boasts an undeveloped river corridor, in part due to its steep terrain and 
geologic features.  Most roads in the watershed remain unpaved, with minimal riverside 
development.  Most of the watershed is forested, although along the Massachusetts 
section, agricultural and open land can be found as well.  Only as the river reaches the 
Town of Greenfield does it begin to experience some urban development.  Given this 
pristine character, it is the only river in the Deerfield River Watershed designated as an 
“Undeveloped River Corridor” by National Park Service standards for the purpose of a 
nationwide inventory of Wild and Scenic Rivers (Green River Preservation Alliance, 
1996). 
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The Green River Watershed provides many opportunities for recreational use.  
Swimming, fishing, whitewater boating, hiking, biking, horseback riding, hunting, cross 
country skiing and snowmobiling are popular and common in the watershed.  
 
The Massachusetts Department of Environmental Protection has given the Green River a 
Class B, Cold Water Fishery, High Quality Water designation from the Vermont-
Massachusetts border to the Greenfield Wastewater Treatment Plant.  From the 
Wastewater Treatment Plant to its confluence with the Deerfield River, the Green River 
is designated a Class B, Cold Water Fishery (Mass. DEP website, 2002).  The Green 
River is listed on the Massachusetts DEP Section 303 (d) List of Waters for 1998 from 
the Vermont border to the Greenfield Wastewater Treatment Plant due to metals, 
pathogens and other unknown causes. 
 
Table 4-3: Summary Table of Testing Results for the Green River – Massachusetts 
Segments 
Location Aquatic Life Fish 

Consumption 
Primary 
Contact 
(e.g. 
Swimming) 

Secondary 
Contact 
(e.g. 
Boating) 

Overall 
Ranking of 
Segment 

Vt. state line to 
the Greenfield 
Wastewater 
Treatment Plant 
Length – 15.6 
miles 

Not Available    Class B 

Greenfield 
Wastewater 
Treatment Plant 
to confluence with 
the Deerfield 
River.  
Length – 0.5 miles 

Non –Support  
Due to metals, ammonia, and 
unknown factors.  Chlorine also 
threatens to cause impairment to 
this segment. 

Not Assessed Non-
Support 
 

Partial 
Support 
 

Class B 

Source:  Ma. Dept. of Environmental Protection, Deerfield River Watershed Assessment – Draft 
1995/1996; Ma. DEP, Ma. Section 303d List of Waters, 1998; Ma. DEP, Ma. Surface Water Quality 
Standards, 2000. 
 
 
 
 
Surface Water Resources in the Green River Watershed (sub-watershed of the Deerfield 
River) 
 
Johnson Brook 
Johnson Brook originates in the uplands east of Prolovich Road in the southeastern 
section of Colrain.  It flows northeastward to its confluence with the Green River. 
 
Stafford Brook 
Stafford Brook is a tributary of Johnson Brook originating near the Brick School 
Cemetery. 
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Workman Brook 
Workman Brook originates in the uplands east of Van Ness Road in the southeast corner 
of Colrain.  It flows easterly to its confluence with the Green River. 
 
 
C.2  Class A Waters 
 
In the Town of Colrain, the Fox Brook Reservoir and its tributaries have been designated 
as Class A water sources by the Massachusetts Department of Environmental Protection.  
As such, these waters can be used as public water supplies.  The Fox Brook Reservoir is 
used by the Shelburne Falls Fire District and serves Shelburne, Buckland, and a few 
residents of Colrain.  Class A water sources are also considered excellent habitat for fish, 
other aquatic life and wildlife.  They have aesthetic value and are suitable for recreation 
purposes compatible with their designation as drinking water supplies.  These waters are 
designated for protection as Outstanding Resource Waters under Massachusetts 314 
CMR 4.04 (Mass. DEP website; 2002). 
 
 
C.3  Flood Hazard Areas 
 
Flooding along rivers is a natural occurrence.  Floods happen when the flow in the river 
exceeds the carrying capacity of the channel.  Some areas along rivers flood every year 
during the spring, while other areas flood during years when spring runoff is especially 
high, or following severe storm events.  The term “floodplain” refers to the land affected 
by flooding from a storm predicted to occur at a particular interval.  For example, the 
“one hundred year floodplain,” is the area predicted to flood as the result of a very severe 
storm that has a one percent chance of occurring in any given year.  Similarly, the 500-
year floodplain is the area predicted to flood in a catastrophic storm with a 1 in 500 
chance of occurring in any year. 
 
Information regarding 100-year floodplains in Colrain have been obtained from: 1) the 
North River Flood Plain Management Study; and 2) the National Flood Insurance Map 
(1980). 
  
According to the North River Flood Plain Management Study (Soil Conservation Service, 
1990), major flooding occurred on the North River and its East and West Branches five 
times during the past 145 years, the most recent of which was in 1987.  These events 
were of such severity that dams, structures and roadways were destroyed.  Ice jams have 
also caused flooding along these rivers.  Foundry Brook, according to the study, has also 
been known to experience minor flooding.  The Town of Colrain does not have flood 
control structures within its borders and thus utilizes land use regulations, which control 
building in areas with risk of flooding.   
 
The North River Flood Plain Management Study states that the 100-year floodplain 
covers an area of approximately 600 acres along the North River and its Branches or 
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about 18 percent of the river corridor.  Within Colrain’s Zoning Bylaws, a Flood Plain 
Area has been established which speaks to compatible land use and building requirements 
within the 100-year floodplain.  This, according to the study, has been maintained and the 
study supported its continued use. 
The National Flood Insurance Map (1980) shows that a 100-year floodplain also exists 
along the Green River at Green River Road.   
 
 
C.4  Wetlands   
 
Wetlands are transitional areas where land-based and water-based ecosystems overlap.  
Inland wetlands are commonly referred to as swamps, marshes and bogs.  Technically, 
wetlands are places where the water table is at or near the surface or the land is covered 
by shallow water.  Sometimes, the term wetland is used to refer to surface water as well. 
 
Historically, wetlands have been viewed as unproductive wastelands, to be drained, filled 
and “improved” for more productive uses.  Over the past several decades, scientists have 
recognized that wetlands perform a variety of extremely important ecological functions.  
They absorb runoff and prevent flooding.  Wetland vegetation stabilizes stream banks, 
preventing erosion, and trap sediments that are transported by runoff.  Wetland plants 
absorb nutrients, such as nitrogen and phosphorus, which would be harmful if they 
entered lakes, ponds, rivers and streams.  They also absorb heavy metals and other 
pollution.  Finally, wetlands are extremely productive, providing food and habitat for fish 
and wildlife.  Many plants, invertebrates, amphibians, reptiles and fish depend on 
wetlands to survive.  Wetlands have economic significance related to their ecological 
functions: it is far more cost-effective to maintain wetlands than build treatment facilities 
to manage stormwater and purify drinking water, and wetlands are essential to supporting 
lucrative outdoor recreation industries including hunting, fishing and bird-watching.  
 
In recognition of the ecological and economic importance of wetlands, the Massachusetts 
Wetlands Protection Act is designed to protect eight “interests” related to their function: 
public and private water supply, ground water supply, flood control, storm damage 
prevention, prevention of pollution, land containing shellfish, fisheries, and wildlife 
habitat.  To this end, the law defines and protects “wetland resource areas,” including 
banks of rivers, lakes, ponds and streams, wetlands bordering the banks, land under 
rivers, lakes and ponds, land subject to flooding, and “riverfront areas” within two 
hundred feet of any stream that runs all year.  Local Conservation Commissions are 
responsible for administering the Wetlands Protection Act; some towns also have their 
own, local wetlands regulations. 
 

Many of Colrain’s wetlands can be found in its uplands in isolated forested areas.  Some 
of these wetlands are mapped by the National Wetlands Inventory (NWI).   
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Vernal Pools 
 
Vernal pools are temporary bodies of fresh water that provide critical breeding habitat for 
many vertebrate and invertebrate wildlife species.  They are defined as “basin 
depressions where water is confined and persists for at least two months during the spring 
and early summer of most years, and where reproducing populations of fish do not 
survive.”  Vernal pools may be very shallow, holding only 5 or 6 inches of water, or they 
may be quite deep.  They range in size from fewer than 100 square feet to several acres 
(Natural Heritage & Endangered Species Program, Massachusetts Division of Fisheries 
& Wildlife, Massachusetts Aerial Photo Survey of Potential Vernal Pools, Spring 2001).  
Vernal pools are found across the landscape, anywhere that small woodland depressions, 
swales or kettle holes collect spring runoff or intercept seasonal high groundwater, and 
along rivers in the floodplain.  Many species of amphibians and vertebrates are 
completely dependent on vernal pools to reproduce.  Loss of vernal pools can endanger 
entire populations of these species.  
 
The state’s Natural Heritage and Endangered Species Program (NHESP) has predicted 
the location of vernal pools statewide based on interpretation of aerial photographs.  
NHESP believes that its method correctly predicts the existence of vernal pools in 80 to 
90 percent of cases.  They acknowledge, however, that the method probably misses 
smaller pools.  In Colrain, NHESP has identified fifty-seven potential vernal pools.   
 
In addition to identifying potential vernal pools, NHESP certifies the existence of actual 
vernal pools when evidence is submitted to document their location and the presence of 
breeding amphibians that depend on vernal pools to survive.  Certified vernal pools are 
protected by the Massachusetts Wetlands Protection Act and by additional state and 
federal regulations  
 
 
C.5  Potential Aquifers and Recharge Areas   
 
Aquifers are composed of water-bearing soil and minerals, which may be either 
unconsolidated (soil-like) deposits or consolidated rocks.  Consolidated rocks, also 
known as bedrock, consist of rock and mineral particles that have been welded together 
by heat and pressure or chemical reaction.  Water flows through fractures, pores and 
other openings.  Unconsolidated deposits consist of material from the disintegrated 
consolidated rocks.  Water flows through openings between particles.  
 
As water travels through the cracks and openings in rock and soil, it passes through a 
region called the “unsaturated zone,” which is characterized by the presence of both air 
and water in the spaces between soil particles.  Water in this zone cannot be pumped.  
Below this layer, water fills all spaces in the “saturated zone”.  The water in this layer is 
referred to as “groundwater”.  The upper surface of the groundwater is called the “water 
table” (Masters, Gilbert. Introduction to Environmental Engineering and Science, Second 
Edition, 1998). 




