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1 INTRODUCTION

The Deerfield River Watershed' is a part of the 27 major river basins that lie within the Commonwealth
of Massachusetts. The Deerfield River, a tributary to the Connecticut River, is located in central
Massachusetts. The watershed supports a wide variety of ecological, recreational, and commercia uses,
and there are many active stakeholders that have a vested interest in maintaining a high degree of
watershed quality and stewardship.

This watershed assessment summarizes much of the existing physical, ecological, and social information
that is currently available for the Deerfield River Watershed. Information has been gathered from
numerous sources including several federal, state, and municipal agencies as well as non-governmental
organizations, universities, and business interests.

This watershed assessment is written as part of the five-year watershed cycle under the Massachusetts
Watershed Initiative (MWI) and will be a useful source of information for the citizens of the watershed as
well as for municipalities, government agencies, private and non-profit organizations, schools, and
research institutions. The watershed assessment also identifies priority issues currently affecting the
watershed’ s resources.

In addition, this watershed assessment will form the basis for a Watershed Action Plan (WAP) that will
be subsequently prepared with the assistance of community input and watershed partners. The
forthcoming watershed action plan will address the priority issues currently affecting the resources within
the Deerfield River Watershed, and define priority actions to protect, improve, and restore these
watershed resources.

1 A watershed is an area of land that catches precipitation and in turn drains or seeps the resulting runoff into a
marsh, stream, river, lake, or groundwater. Similar terms include basin, subwatershed, drainage basin, catchment,
and catch basin.




2 GENERAL DESCRIPTION OF THE WATERSHED

The Deerfield River begins near the towns of Glastenbury and Stratton in Vermont and flows
approximately 70 miles mostly south and east to its confluence with the Connecticut River in Greenfield,
Massachusetts (Figure 2.0-1). The watershed drainage areais 665 square miles with about half the areain
southern Vermont (318 sguare miles) and half in central Massachusetts (347 square miles).

The Deerfield River Watershed is bordered by the Connecticut River Watershed to the east, the West
River Watershed to the north, the Hudson-Hoosic River Watershed to the southwest, and the Westfield
River Watershed to the southeast. There are 149 rivers, streams, brooks, or creeks in the Massachusetts
portion of the Deerfield River Watershed covering 345 total river miles (MDEP 2003). There are also 27
lakes, ponds, or impoundments in the watershed covering 749 acres.

2.1 Subwatersheds

The entire Deerfield River Watershed is comprised of 11 major subwatersheds (Figure 2.0-1).

East Branch Deerfield River Subwater shed

The East Branch Deerfield River subwatershed has a drainage area of 36.9 square miles with Grout Pond
(84 acres) and Somerset Reservoir (1,568 acres) forming its headwaters within Stratton and Somerset,
Vermont. From Somerset Reservoir, the East Branch flows south for approximately 5.5 miles until it
reaches the mainstem of Deerfield River, just upstream of Searsburg Impoundment in Searsburg,
Vermont (VANR 2003).

North Branch Deerfield River Subwatershed

The North Branch Deerfield River enters Harriman Reservoir approximately 2 miles east of where the
mainstem Deerfield River enters, and drains 55.9 square miles of land northeast of Harriman Reservoir.
The North Branch begins in the Green Mountain National Forest, near Mount Snow, in Dover, Vermont
and flows approximately 11 miles to Wilmington, Vermont, before entering Harriman Reservoir (VANR
2003).

West Branch Deerfield River Subwatershed

The West Branch Deerfield River drains an area of 31.8 square miles (VANR 2003), and begins in
Woodford, Vermont within a large wetland complex and flows approximately 10.5 miles before entering
the mainstem Deerfield River in Readsboro, VVermont.

Pelham Brook Subwatershed

The total drainage area of the subwatershed is 13.7 square miles. Pelham Brook begins at the outlet of
Pelham Lake in Rowe, Massachusetts, and flows southwest for approximately 4.9 miles through a narrow
and steep valley before entering the mainstem Deerfield River in Charlemont, Massachusetts. Land useis
comprised primarily of forest (87.1%), agricultural (4.0%), and residential (3.9%) (MDEP 2003).

Cold River Subwatershed

The Cold River drains an area of 31.7 square miles and lies on the western border of the Deerfield River
Watershed and flows south through Florida, Massachusetts then east through Savoy and Charlemont,




M assachusetts before entering the mainstem Deerfield River. Most of its 14 river miles are characterized
by a steep gradient flowing through a narrow river valley. Land use in the subwatershed is primarily
forest (93%) with a small number of farms (2%) and residential properties (2%) (MDEP 2003).

Chickley River Subwater shed

Located in the southern portion of the Deerfield River Watershed, the Chickley River flows 8.7 miles east
and north through Savoy and Hawley, Massachusetts before entering the Deerfield River in Charlemont,
M assachusetts approximately 2 miles downstream of the Cold River confluence. Much of the 27.4 square
mile subwatershed is forested (93%) with some farmland located on floodplains in Hawley,
M assachusetts (2% agriculture) (MDEP 2003).

Mill Brook Subwatershed

Mill Brook begins in Heath, Massachusetts and flows south through a steep, narrow valley for
approximately 5.7 miles to its confluence with the Deerfield River in Charlemont, Massachusetts. A
tributary, Davis Mine Brook, enters Mill Brook just south of the Charlemont, Massachusetts border. The
total drainage area of the subwatershed is approximately 15 square miles. Land use is primarily forest
(90%), agricultural (6%), and residential (3%) (MDEP 2003).

Clesson Brook Subwatershed

The headwaters of Clesson Brook begin at an unnamed pond in Hawley, Massachusetts and then flow
through Cox Pond. From the outlet of Cox Pond the brook flows easterly through steep terrain entering
Buckland, Massachusetts, before flowing southeasterly until it reaches Buckland Four Corners. From this
point, the brook flows northeast with a lower gradient and the floodplain widens which allows farming.
Clesson Brook then continues to its confluence with the Deerfield River in Buckland, Massachusetts.
Land use in the 21.2 square miles subwatershed is primarily forest (81.4%), agriculture (9.6%), and open
land (4.7%) (MDEP 2003).

North River Subwatershed

The North River is formed at the confluence of the East and West Branches of the North River in Colrain,
M assachusetts and flows approximately 3 miles through Shelburne, Massachusetts to its confluence with
the Deerfield River. The East and West Branches flow south from their headwaters in Halifax and
Whitingham, Vermont through Colrain and Heath, Massachusetts. The total drainage area of the North
River Subwatershed is 92.9 square miles; most of this area is very hilly terrain, which results in very
flashy streamflows. Fifty-two% (48.4 square miles) of the watershed lies in Massachusetts with land use
totaling 83% forest, 9% agriculture, and 3% residential (M DEP 2003).

South River Subwater shed

The South River begins at the outlet of Ashfield Pond in Ashfield, Massachusetts and flows east then
north through Conway, Massachusetts to its confluence with the mainstem Deerfield River approximately
4 miles downstream of the Station No. 2 Dam. Agriculture and residential properties dominate the
floodplains in the lower 7 miles of river where the valley widens. Overall, land use in the 26.3 square
miles subwatershed is 77% forest, 13% agriculture, 6% residential, and 2% open land (MDEP 2003).

Green River Subwatershed




The Green River begins in Marlboro, Vermont and flows east through Halifax, Vermont into Guilford,
Vermont where it turns south toward Massachusetts for a total of 13 river milesin Vermont. Once in
Massachusetts, the Green River flows approximately 20 miles south through Leyden and Greenfield,
Massachusetts to its confluence with the Deerfield River. The total drainage area of the Green River
subwatershed is 89.8 square miles. Land use in the Massachusetts portion of the subwatershed (52.6
square miles) is primarily forest (65%) and a nearly equal amount of agricultural and residential (13% and
11% respectively) land with the majority of the residential propertiesin the Town of Greenfield (MDEP
2003).

2.2 Population by Community

The watershed includes al or part of 16 Vermont towns and 20 Massachusetts towns.  Stratton,
Sunderland, Glastenbury, Somerset, Dover, Woodford, Searsburg, Wilmington, Marlboro, Brattleboro,
Readsboro, Stamford, Whitingham, Halifax, Guilford, and Wardsboro are in Vermont. Adams, Ashfield,
Bernardson, Buckland, Charlemont, Colrain, Conway, Deerfield, Florida, Greenfield, Hawley, Heath,
Leyden, Monroe, North Adams, Plainfield, Rowe, Savoy, Shelburne, and Goshen in M assachusetts.

In 2000, the population of all towns in the Massachusetts portion of the watershed was approximately
64,640 (Table 2.2-1) with about one quarter of these people in the Town of Greenfield (18,168). The
population within the actual watershed, however, is less than the total population since not all
communities lie completely within the watershed and some densely populated areas might fall outside the
watershed boundaries. The total population of towns in the Vermont portion of the watershed is 24,764;
however, not all towns lie completely within the watershed (Table 2.2-2). The estimated total number of
people living within the watershed boundaries is approximately 47,000.

Table 2.2-1: Population of Communities within the Deerfield River Water shed (M assachusetts)

Per cent of Community

Community In Water shed Total Population
Buckland 100% 1,991
Charlemont 100% 1,358
Colrain 100% 1,813
Heath 100% 805
Monroe 100% 93
Rowe 100% 351
Shelburne 100% 2,058
Florida 95% 676
Hawley 94% 336
Greenfield 85% 18,168
Leyden 76% 772
Ashfield 61% 1,800
Conway 60% 1,809
Savoy 59% 705
Deerfield 43% 4,750
Bernardston 12% 2,155
North Adams 5% 14,681
Plainfield 2% 589
Adams 2% 8,809
Goshen 1% 921
Total 59% 64,640




Table 2.2-2: Population of Communities within the Deerfield River Water shed (Ver mont)

Per cent of Community
Community In Water shed Total Population
Halifax 100% 782
Searsburg 100% 96
Somerset 100% 5
'Whitingham 100% 1,298
'Wilmington 100% 2,225
Readshoro 95% 809
Dover 68% 1,410
Stratton 41% 163
'Woodford 40% 414
Glastenbury 39% 16
Marlboro 35% 978
Guilford 26% 2,046
Stamford 9% 813
Sunderland 6% 850
'Wardsboro 2% 854
Brattleboro 1% 12,005
Total 52% 24,764

2.3 Surficial Geology

The surficial geology of the Deerfield River Watershed is primarily till and bedrock. There are some sand
and gravel deposits located within the river and stream valleys and along the eastern Deerfield Watershed
lowlands. Some floodplain alluvium also exists towards the Connecticut River Valley (Figure 2.3-1).
The groundwater supply potential of these surficial formations are discussed in more detail within Section

3.1.
2.4 Topography

Land surface altitudes range from just under 4,000 feet above sea level in the Vermont Mountains to 120
feet above sea level in the Connecticut River Valley (Figure 2.4-1). The river gradient through Vermont
and upper Massachusetts is steep and averages 28.4 feet/mile from the Massachusetts border to West
Deerfield (33 river miles). The steep gradient makes the river ideal for power generation and there are 11
hydroelectric facilities along the mainstem that effectively control the river flow. The steep gradient and
cool mountainous source waters also make the river ideal for kayaking and cold-water fish species like
trout and salmon.

25 Precipitation

Annual precipitation ranges from approximately 53 inches at Searsburg (Table 2.5-1) in the upper,
mountainous reaches (elevation 2,100 feet) of Vermont to approximately 45 inches at Greenfield (Table
2.5-2) in the lower reaches (elevation 250 feet) closer to the Connecticut River Valley. On average,
November is the wettest month, while February isthe driest.




Table 2.5-1 Monthly and Annual Precipitation (inches) Statistics at Sear sburg, Vermont
Average | Median | Standard Deviation | Minimum | Maximum

January 4.2 3.9 1.9 0.8 11.8
February 36 35 13 0.3 10.9
March 4.4 4.2 1.9 16 10.6
April 4.7 48 15 0.9 8.31
May 4.7 4.0 2.3 13 12.5
June 4.2 4.0 1.9 0.7 8.76
July 45 4.2 1.9 0.9 10.7
August 45 4.0 2.1 1.7 11.3
September | 4.7 4.7 2.3 0.5 13
October 4.2 3.7 2.6 04 13.9
November | 5.0 4.9 1.9 13 9.24
December 4.6 4.7 2.0 0.9 10.9
Annual 53.3 41 0.3 0.3 13.9

Table 2.5-2 Monthly and Annual Precipitation (inches) Statistics at Greenfield, M assachusetts
Average | Median | Standard Deviation | Minimum | Maximum

January 34 3.0 1.7 0.6 8.9
February 2.9 2.9 1.3 0.2 10.4
March 3.7 3.4 1.7 0.6 8.6
April 39 3.9 1.7 0.8 9.1
May 41 3.8 2.2 1.0 12.8
June 39 35 2.0 0.6 8.5
July 3.9 3.7 1.8 0.6 9.7
August 3.9 35 2.2 0.4 11.3
September 3.8 3.2 25 0.8 13.0
October 34 2.9 2.0 0.6 11.1
November 4.2 4.0 1.9 0.8 9.0
December 3.7 35 18 0.5 10.3
Annual 44.8 35 0.3 0.2 13.0
2.6 Roads

Major roads running through the watershed include Interstate 91, State Highway Route 2, Route 10,
Route 112, Route 116, and Route 8A-L (Figure 2.6-1). A mgjor railroad also runs along the Deerfield
River from Deerfield to Florida. The eastern portion of the watershed (specifically Greenfield and
Deerfield) isthe most populated part of the watershed and has the greatest density of roads.

Major road crossings in the eastern portion of the watershed include Interstate 91 in Deerfield and Route
10 in Greenfield. Interstate 91 also crosses the Green River in Greenfield. Major road crossings in the
central portion of the watershed include Route 2 (3 times), Route 8A-L, and Route 2A. Route 112 crosses
the North River and East Branch North River four times in Massachusetts. There are no major road
crossings in the northern Massachusetts portion of the Deerfield River watershed. Major road crossings
in Vermont include Route 9 in Wilmington and Searsburg, and Route 100 in Readsboro, Wilmington, and
Dover. In addition, there are several rural roads that either cross or run along the mainstem Deerfield
River or itstributaries. Roadways adjacent to rivers can impact water quality, riparian habitat, and overall
aesthetics through increased stream bank erosion, reductions in overhanging cover for fish, and limiting
riverbank access for land mammals.
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Figure 2.3-1: Surficial Geology of the M assachusetts
Portion of the Deerfield River Water shed
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Figure2.6-1: Major Roadsand Railroadsin the
Deerfield River Water shed
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3 ASSESSMENT OF ENVIRONMENTAL CONDITIONS

The following sections describe the environmental conditions of the Deerfield River Watershed in terms
of water quantity, water quality, fisheries, wildlife, open space, and recreational resources. The
information in this section comes from a variety of sources, including data that has been collected by
federal and state agencies, municipalities, the Deerfield River Watershed Association (DRWA), as well as
USGen New England, Inc. (USGen) and its predecessors. In addition, priority projects funded by the
MWI also serve to describe the watershed’ s natural resources with recent projects providing information
on water quality conditions, amphibians and marshbirds, and open space/recreation.

This section will be used to identify the main environmental issues (i.e., priority issues) in the watershed,
as well as some of the gaps in information that might be the focus of future data collection efforts. An
effort was made not only to describe the resources associated with the mainstem of the Deerfield River,
but its subwatersheds as well.

3.1 Water Quantity

Much of the terrain within Deerfield River Watershed is characterized by shallow depth to bedrock with
relatively steep valley slopes. These conditions contribute to the “flashiness’ of the Deerfield River and
its tributaries. Dam construction on the Deerfield River began in the late 18" and early 19" centuries with
the establishment of several mill dams. By 1880, the lower portion of the Deerfield River provided
hydromechanical power for approximately 117 mills, however, the longevity of these facilities remained
at the whim of the wild and flashy nature of the river (FERC 1997).

The “flashiness’ of the Deerfield was finally tamed by construction of the present-day hydroelectric
generation facilities, which began in the early 20" century. In particular, the Somerset (1,623 acres) and
Harriman (2,039 acres) reservoirs were constructed for seasona water storage; retaining the majority of
spring runoff, thereby, allowing for augmented summer flows for downstream projects to enhance power
production. Currently, the Somerset and Harriman reservoirs are drawn down about 15 feet and 40 feet,
respectively, over the course of the fall and winter to accommodate spring runoff and may be drawn down
more in anticipation of higher-than-normal spring runoff.

311 Streamflow Magnitude and Patterns

The United States Geological Survey (USGS) currently maintains five stream gages in the Massachusetts
portion of the watershed, two on the mainstem Deerfield River and one each on the North, Green, and
South rivers. An additional gage on the Deerfield near Rowe, Massachusetts was decommissioned in
1997 (Figure 3.1.5-1). Gage identification, drainage area, and period of record are found in Table 3.1.1-1.

Table3.1.1-1: USGS Gagesin the Deerfield River Water shed within M assachusetts

Gage Gage No. Drainage Area Period of Record
(square miles)

Deerfield River at Rowe, MA 01168151 254 1974-1997

Deerfield River at Charlemont, MA 01168500 361 1913-Present
North River at Shattuckville, MA 01169000 89.0 1939-Present
South River near Conway, MA 01169900 24.1 1967-Present
Green River near Colrain, MA 01170100 41.4 1966-Present
Deerfield River near West Deerfield, MA | 01170000 557 1904-Present
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Streamflow data were analyzed for the Deerfield River at the West Deerfield USGS gage for the period
1940-2002 to illustrate the long-term flow conditions within the watershed. Table 3.1.1-2 shows the
annual and monthly average, standard deviation, median, minimum, and maximum flows for the gage.
The watershed area at the gage location is 557 square miles, and it is located approximately 9.5 miles
from the river's mouth. These flows reflect upstream hydroelectric water regulation, particularly at
Somerset and Harriman reservoirs. Monthly average flows ranged from 569 cfs (August) to 2,896 cfs
(April) over the period of record.

Figure 3.1.1-1 was developed to illustrate the seasonal variation in streamflow for the mainstem Deerfield
River and severa of itstributaries. Specifically, this figure compares average monthly flows (in units of
cfs per square mile?) for the period 1967-2002 in the Deerfield River at the Charlemont and West
Deerfield gages with the South River and North River gages. Both mainstem Deerfield River gages
reflect regulated conditions, while the South River and North River gages are essentially unregulated.
The effects of seasonal flow regulation are demonstrated by generally higher spring flows (March through
May) within the South and North rivers compared to the Deerfield River mainstem as a result of spring
runoff being stored within Somerset and Harriman reservoirs. During the summer, fall, and winter
period, (July through February), flows are higher along the Deerfield River mainstem compared to the
South and North Rivers, due to mainstem flows being augmented by releases from Somerset and
Harriman reservoirs.

Table 3.1.1-2: Streamflow Statistics at the West Deerfield USGS Gage, Mainstem Deerfield River

Average | Std. Deviation M edian Minimum M aximum
January 1,406 927 1,300 109 19,100
February 1,439 872 1,320 130 14,500
March 2,105 1,654 1,685 180 17,800
April 2,896 2,101 2,385 356 29,300
May 1,715 1,661 1,270 82 26,800
June 994 1,170 650 66 16,100
July 594 677 437 28 11,900
August 569 684 426 34 14,500
September 575 610 426 44 8,130
October 835 1,297 558 44 30,000
INovember | 1,224 1,150 965 50 16,400
December 1,430 1,315 1,260 60 38,300
Annual 1,315 693 1,057 28 38,300

The USGS Streamstats program (USGS 2000) was used to estimate an unregulated/natural flow regime
for the mainstem of the Deerfield River. The program estimates a variety of low flow statistics including
the annual and August median flows. Table 3.1.1-3 shows a comparison of the estimated natural and
actual annual and August median flows for the mainstem Deerfield River at both Charlemont and West
Deerfield. Due to the flow augmentation provided by Somerset and Harriman reservoirs, actual annual
and August median flows are much higher than would naturally occur in the watershed without flow
regulation.

2 Cubic feet per second per square mile (cfsm) is the number of cubic feet of water flowing per second from each
square mile are drained, assuming the runoff is distributed uniformly in time and area.
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Table 3.1.1-3: Comparison of the Estimated Natural and Actual Annual and August Median Flows
for the Mainstem Deerfield River

Charlemont West Deerfield
Estimated Estimated
Actual Natural Actual Natural
Annua Median Flow (cfs) 761 383 1060 598
Annual Median Flow (cfsm) 2.11 1.06 1.90 1.07
August Median Flow (cfs) 448 106 457 161
August Median Flow (cfsm) 1.24 0.29 0.82 0.29

In addition to altering seasonal flow regimes, hydroelectric flow regulations affect daily streamflow
patterns as well. Several hydroelectric projects operate on a daily peaking schedule and release variable
flows throughout the day, often ranging from full generation to minimum flows. Figure 3.1.1-2 illustrates
daily streamflow patterns on the North River and the Deerfield River mainstem (Charlemont and West
Deerfield) from November 17 to December 1, 2003. The rise and fall of the North River hydrograph is
very smooth in contrast to the frequent flow fluctuations and reversals exhibited on the mainstem
Deerfield River.

Approximately 19 % of the 72-mile long Deerfield River has reaches that are diverted or bypassed from
the main river channel due to hydroelectric operations. Since 1997, all of these river reaches have been
subject to minimum flow requirements per a FERC license for the Deerfield River Hydroelectric Project
(FERC No. 2323). These minimum flows were determined through studies and negotiations with
stakeholders during the hydroelectric project relicensing process, and were established to protect aquatic
lifein the Deerfield River. They are summarized in Table 3.1.1-4.

Table 3.1.1-4: Minimum Flows at Deerfield River Hydroelectric Facilities

Time Period Proj ect Minimum Flow (cfs)
October 1-December 15 Somerset 30
December 16- February 28 48

March 1-April 30 30

May 1 to September 30 12 (9 if necessary)
June 1-September 30 Searsburg 35
October 1-May 31 55
October1-June 30 Harriman 70

July 1-September 30 57

All Year Sherman 57

All Year Station No. 5 73

All Year Fife Brook 125
October 1-May 31 Station No. 4 100

June 1-September 30 125

All Year Station No. 3 100

All Year Gardners Falls 150

All Year Station No. 2 200

3.1.2 Groundwater Flow and Aquifers

Porous deposits of proglacial and fluvial stratified drift (i.e., sand and gravel) are ideal for the production
of groundwater resources. The largest aquifers in the watershed are located in its eastern portion (Figure
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3.1.2-1). Bedrock and fine-grained clay-like till often transmit less groundwater and are not good public
water supply sources.

A study conducted by the USGS (Friesz 1996) found that stratified drift thickness ranged from 0 to 385
feet along 7.4 miles of the Deerfield River east of Interstate 91 to its confluence with the Connecticut
River. The thick deposit fills a deep north-south trending valley with coarse-grained alluvium below finer
glacial lake deposits. The deposit is a valuable source of groundwater.

The study also detailed hydraulic properties and groundwater recharge characteristics in the eastern
Deerfield Valley (east of Interstate 91), in the Clesson Brook Valley of the Berkshire Hills, and in the
Green River Valley north of the Deerfield. These areas contained the largest deposits of stratified drift
and groundwater capacity within the watershed. It was found that groundwater levels within stratified
drift areas adjacent to the Deerfield River responded instantaneously to streamflow fluctuations. For
example, the water table at the riverbank in Charlemont rose 1.06 feet during a 1.49-foot rise in
streamflow level (the effect diminishes away from the river). Groundwater flow patterns also change
with rising and falling streamflow levels. In early spring (high flows), the direction of groundwater flow
is nearly perpendicular to the valley length, whereas in late summer (low flows), groundwater flow is
nearly down-valley. The nature of groundwater flow patterns could have implications on any future
groundwater solute transport studies.

3.1.3 Water Withdrawals

Within the Vermont portion of the Deerfield River Watershed, the Mount Snow/Haystack ski area
maintains three water withdrawals for snowmaking purposes. Firstly, Snow Lake on the North Branch of
the Deerfield has a withdrawal capacity of approximately 5.76 mgd. There is no limit on the amount of
water that can be withdrawn at this location as long as the minimum flow requirements downstream of the
site are met. A second withdrawal is located at an on-stream pond on Mount Snow. The source is an
intermittent stream and small wetland. At this site, there is no limit on the withdrawal, as long as the
minimum flow requirement at the site is met. The third withdrawal is located on Cold Brook, a tributary
to the North Branch Deerfield. The maximum pumping rate is 5.18 mgd, but higher withdrawals are
possible during high flow periods. There is a minimum flow requirement at the site as well (VANR
2004).

Figure 3.1.3-1 shows the 85 public water supply withdrawals listed by Massachusetts Department of
Environmental Protection (MDEP). Also, shown in Figure 3.1.3-1 are the surface water supply protection
zones (A, B, and C) delineated per the Massachusetts Drinking Water Regulations. These zones are
defined as the following:

e ZONE A: represents a) the land area between the surface water source and the upper boundary of the
bank; b) the land area within a 400 foot lateral distance from the upper boundary of the bank of a
Class A surface water source, as defined in 314 CMR 4.05(3)(a); and c) the land area within a 200
foot lateral distance from the upper boundary of the bank of a tributary or associated surface water
body.

e ZONE B: represents the land area within one-half mile of the upper boundary of the bank of a Class
A surface water source, as defined in 314 CMR 4.05(3)(a), or edge of watershed, whichever is less.
Zone B always includes the land area within a 400 ft lateral distance from the upper boundary of the
bank of the Class A surface water source.
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e ZONE C: represents the land area not designated as Zone A or B within the watershed of a Class A
surface water source, as defined in 314 CMR 4.05(3)(a).

Surface water protection zones have been delineated within Colrain, Shelburne, Monroe, Ashfield, and
Leyden.

Wellhead protection areas are al'so shown on Figure 3.1.3-1. These areas are important for protecting the
recharge area around public water supply wells. Zone |l is a wellhead protection area that has been
determined by hydrogeologic modeling and approved by the MDEP. In cases where hydro-geologic
modeling studies have not been performed and there is no approved Zone Il, an Interim Wellhead
Protection Area (IWPA) is established based on MDEP well pumping rates. Certain land uses may be
either prohibited or restricted in both approved (Zone I1) and interim (IWPA) wellhead protection aress.
Zone |1 wellhead protection areas have been identified in Colrain, Greenfield, and Deerfield. Many of
these withdrawals in the watershed are quite small; however, there are several larger water users within
the watershed as represented in Table 3.1.3-1 (MDEP 2003). The largest water user is the Greenfield
Water Department with a permitted withdrawal amount of 2.12 million gallons per day (mgd). A
combination of surface and groundwater withdrawals within the Green River subwatershed is the source
of the water. BBA Nonwovens, which withdraws from the North River, is the next largest water user at
0.89 mgd. Severa fire departments and agricultural businesses in the watershed also have modest
withdrawal totals aswell.

Table 3.1.3-1: Major Water Withdrawals within the M assachusetts Portion of the Deerfield River
Water shed

WMA3 Authorized L ocation
Facility PWS | D# Registration Sour ce Withdrawal
# (mgd)

BBA Nonwovens 10306601 North River 0.89 Coalrain
Shelburne Falls 1268000 10326801 Fox Brook Reservoir-01S Colrain
Eire District Well #1 Replacement-03G 0.21

Well #2-02G
Deerfield Fire 1074000 10307401 Harris Spring-04G Deerfield
District Keats Spring-02G

Stillwater Spring-06G

Stillwater Well-05G 0.10

Wells Spring-03G

GP Well Rt. 5/

Wapping Well-01G
Savage Farms 10307402 Savage Farm #1 Shelburne
Inc. Savage Farm #2 0.29

Savage Farm #3 '

Savage Farm #4
Williams Farm 10307402 Williams Farm #1 Coalrain
Inc. Williams Farm #2 0.08

Williams Farm #3 Pond '

Williams Farm #4 Pond

3 WMA- Water Management Act.
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WMA3 Authorized L ocation
Facility PWS | D# Registration Sour ce Withdrawal
# (mgd)

Greenfield Water 1114000 10311401 Green River-03S Greenfield
Department Glen Brook-Upper

Reservoir-01S 212

Millbrook Well #1-04 '

Millbrook Well #2-05

Millbrook Well #3-06
Bernardston Fire 1029000 10302901 Dug Wdll-01G 017 Bernardston
& Water District Gravel Dug Well #2-02G '
Trew 10307402 Trew Corp Well Deerfield

. 0.14

Corporation

3.14 Stressed Basins

An interagency committee, formed by the Massachusetts Water Resource Commission (MWRC),
identified several methods to identify stressed river basins in Massachusetts (MWRC 2001). The
stressed basin classification system is intended to identify areas requiring a more comprehensive and
detailed review of environmental impacts prior to the implementation of a proposed project. Factors that
are considered to affect stress include streamflow quantity, quality, and habitat. To date, a preliminary
investigation of stressed rivers has been conducted based solely on water quantity, as streamflow datais
readily available.

A lack of adequate biological and hydrological data has necessitated the development of an interim
methodology for defining quantitative stress, which was applied at the major watershed and major
subwatershed level. The state evaluated 72 USGS stream gages in Massachusetts and developed three
parameters to quantify streamflow, median of annual 7-day low flow, median of annual 30-day low flow,
and median of low pulse duration. The statistical results were then used to determine a watershed’ s stress
level as low, medium, or high. At this juncture, only the quantity of streamflow has been examined;
water quality and habitat factors have not been examined. The reported stress levels for the Deerfield
River and severa tributaries are shown in Table 3.1.4-1.

Table 3.1.4-1: Final Stress Classificationsfor the Deerfield River Water shed USGS Gages

Station No. Gage Name Final StressLevel
01170100 Green River near Colrain Medium
01169000 North River at Shattuckville Medium
01169900 South River near Conway Medium
01168500 Deerfield River at Charlemont Low
01170000 Deerfield River near W. Deerfield Low

3.1.5 Hydroelectric Generation Facilitiesand Dams

There are 11 licensed hydroelectric facilities along the Deerfield mainstem (8 in Massachusetts, 3 in
Vermont) including one pumped storage facility (Bear Swamp Pumped Storage Facility on Negus
Mountain in Florida, Massachusetts) (Figure 3.1.5-1 and Table 3.1.5-1). All of the facilities are currently
owned by USGen, with exception of the Gardners Falls facility, which is owned by Consolidated Edison
(ConEd). These facilities utilize ten dams, and their impoundments effectively control the river flow and
serve to aleviate downstream flooding as well as produce electricity. Most of the power projects were
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built in the early 1900's and their impoundments have since become an integral part in the river's
ecologic and recreational character.

The hydroelectric facilities on the Deerfield River mainstem are regulated by the Federal Energy
Regulatory Commission (FERC). There are three FERC licensed projects on the Deerfield River
including:

o Deerfield River Project (FERC No. 2323) which includes the following eight projects: Somerset,
Searsburg, Harriman, Sherman, Station Nos. 5, 4, 3 and 2.

o Bear Swamp Pump Storage Project (FERC No. 2669) which includes the following facilities: Fife
Brook Reservoir which serves as the lower reservoir and Bear Swamp Reservoir which serves as
the upper reservoir for the pump storage project.

o Gardners Falls Project (FERC No. 2334) which includes only the Gardner Falls facility.

Every 30 to 50 years, a new FERC license is required to operate these projects. As part of the relicensing
process, project owners are required to conduct various environmental studies to determine the impact of
project operations on environmental resources. New FERC 40 year licenses were issued for the Deerfield
River Project and Gardners Falls Project in 1997 (expiration 2037). The Bear Swamp Pump Storage
Project has a license expiration date of March 2020 (it was licensed in 1970).

A brief description of each project from upstream to downstream is provided below.
Somer set

Somerset Dam, located at river mile 66 in Vermont, is the most upstream facility and is the only dam that
does not produce hydroelectric power. Somerset Reservoir serves to retain runoff for downstream power
generation and flow augmentation throughout the summer and fall, as well as flood reduction during high
flow periods. During normal operations, Somerset Reservoir has a maximum winter drawdown of 15 feet
and an average summer drawdown of 5 feet. The amount of drawdown varies seasonally depending on
the amount of precipitation. Maximum normal reservoir elevation is reached by June 1. Reservoir
fluctuations are limited to +/- 3 inches during the period June 1 through July 31 to facilitate common loon
nesting. The reservoir then begins a slow drawdown until December and then a steady drawdown to
minimum reservoir elevation in March.

Searshurg

Water leaving Somerset Reservoir flows approximately six miles to the Searsburg Dam for use in
hydroelectric power generation. Water is diverted from the main river reach through a three-mile
penstock to the Searsburg powerhouse, which discharges to the Deerfield River in Wilmington, Vermont
just upstream from the Harriman Reservoir. Water is also released from the Searsburg Dam to the bypass
reach created by the flow diversion. It should be noted that all of the facilities described below have
minimum flow requirements that are described later in this report.

Harriman

The Harriman Reservoir (river mile 48.5) is the most downstream facility in Vermont and is the largest of
all reservoirs on the Deerfield River (2,039 acres). It has average drawdown of 42 feet during the winter
and an average drawdown of 11 feet from the spillway crest in the summer under typical hydrologic
conditions. Thereservoir istypicaly filled in May. Thereservoir levels are maintained as stable or rising
from May 1 through June 15 and can drop no more than 1 foot per day from June 16 to July 15. After
July 15, the reservoir falls slowly until December and then falls steadily to normal maximum winter
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drawdown in March. Water from the Harriman reservoir is either diverted downstream through an
excavated tunnel for power generation at the Harriman powerhouse, or released from the dam where it
flows approximately 4.4 miles along the Deerfield River into Sherman reservoir. Concerns have been
raised that the water level management plans adopted as part of USGen's 1997 relicensing could reduce
the ability of the reservoir to store runoff during flood events.

Sherman

The Sherman Reservoir straddles the Vermont and Massachusetts border with the power generation
facility located at the Sherman Dam in Rowe, Massachusetts. Power is generated at the Sherman facility
without bypassing the mainstem. Due to the proximity of Sherman Dam to the Station No. 5 dam (0.8
miles) there is no riverine reach between the two facilities (i.e., the Sherman powerhouse tailwater flows
directly into the Station No. 5 impoundment).

Sation No. 5

Water from the Station No. 5 dam (river mile 41.2) is diverted about five miles downstream through a
penstock to the Station No. 5 powerhouse, where it eventuadly re-enters into the Fife Brook
impoundment. The Station No. 5 bypass reach is historically known as the “dryway” because the entire
flow of the river was often diverted for power generation prior to the issuance of the new FERC licensein
1997.

Fife Brook/Bear Svamp

The Fife Brook impoundment is located at river mile 37 in Florida, Massachusetts, where water is also
pumped to the Bear Swamp Storage Facility on Negus Mountain, and used for power generation at the
Fife Brook powerhouse. Water pumped up to the storage facility is released back down into the
impoundment to generate electricity during periods of peak demand. Power is generated at the Fife
Brook facility without bypassing the mainstem.

Sation No. 4

From the tailwaters of the Fife Brook powerhouse, the river flows unimpeded for 17 miles to Charlemont,
Massachusetts until it enters the Station No. 4 impoundment. Water from this impoundment is diverted
1.5 miles downstream for energy generation at the Station No. 4 powerhouse, after which it re-enters the
river just above the Station No. 3 impoundment. The North River, amajor tributary, enters the Deerfield
River in the Station No. 4 bypass reach.

Sation No. 3/Gardners Falls

Located in Shelburne Falls at river mile 17, the Station No. 3 dam diverts water 0.4 miles to the project
powerhouse for generation. The tailwaters from this plant flow into the Gardners Falls impoundment.
Water is diverted for approximately 0.3 miles at the Gardners Falls Dam to the project powerhouse.

Sation No. 2
Water leaving the Gardners Falls facility flows about 2.5 miles to the Station No. 2 facility located at river

mile 13.2. This facility is the last on the Deerfield River and power is generated at the dam without
bypassing the mainstem.
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Table 3.1.5-1: Hydroelectric Projects Located on the Deerfield River

Station Name Approxllvlrr:?ée RINE] State Capacity (MW) ?;ﬂ;agfnﬁg
Somerset 66.0 VT 0 30
Searsburg 60.3 VT 4.2 90
Harriman 48.5 VT 33.6 184
Sherman 42.0 VT/MA 7.2 234
Station No. 5 41.2 MA 17.6 237
Bear Swamp 39.0 MA 600 254
Fife Brook 37.0 MA 11.3 254
Station No. 4 20.0 MA 4.8 404
Station No. 3 17.0 MA 4.8 500
Gardners Fals 15.7 MA 3.6 502
Station No. 2 13.2 MA 4.8 505

Overall, there are at least 33 dams in the Deerfield River Watershed in Vermont. Aside from the
hydroelectric facilities located on the mainstem Deerfield River, other significant dams include
Heartwellville (breached) on the West Branch of the Deerfield River and Snow Pond on the North Branch
of the Deerfield River (Figure 3.1.5-1).

Within the Massachusetts portion of the watershed, there are over 50 dams (MDEP 2003). Aside from
the aforementioned USGen hydroelectric facilities located on the Deerfield River, other major dams are
located on the North, South, and Green rivers. Specifically, they include the BBA Nonwovens dam on
the North River; the Shelburne Fals Road and Conway Electric dams on the South River; and the
Greenfield Water Supply, Swimming Pool, Mill Street, and Wiley & Russell dams located on the Green
River (Figure 3.1.5-1). None of these dams have provisions for upstream fish passage. Many of the other
dams that occur throughout the watershed are small, impounding relatively little water.

Severa dams no longer fulfill a useful purpose and have falen into a state of disrepair. The MDEP's
2000 water quality assessment report for the watershed (MDEP 2003) stated that many of the unused
dams may pose a threat to human lives, ecosystems, and downstream properties, since they are not well
maintained. In addition, sediments deposited behind dams were identified as a possible source of
contamination.

The United State Army Corps of Engineers (COE) is currently undertaking a feasibility study of four
dams located on the Green River. The purpose of the study is to investigate the hydrologic,
environmental, physical, cultural, and economic impacts of dam removal and/or fish passage structures on
these dams as well as other potential stream ecosystem restoration activities. Recommendations are
expected to include dam removal and/or fish passage structures at Wiley Russell Dam and Mill Street
Dam and fish passage structures at Swimming Pool Dam and the Water Supply Dam. The Conway
Electric Dam on the South River is currently inactive and is now owned by the Massachusetts Department
of Conservation and Recreation (MDCR). There are no fish passage facilities at the site.
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Figure 3.1.1-1: Seasonal Flow Comparison of the North River, South River, and Mainstem Deerfield
River
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Figure 3.1.1-2: Daily Streamflow Patterns on the North River and the Deerfield River Mainstem
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Figure 3.1.2-1: Aquiferswithin the Deerfield N
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Figure 3.1.3-1: Public Water Supply Withdrawlswithin the N
M assachusetts Portion of the Deerfield River Water shed e
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Figure3.1.5-1: Maor Damsand USGS Gages
Within the Deerfield River Water shed
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3.2 Water Quality

Overall, water quality in the Deerfield River Watershed is quite good; however, several areas have
encountered local water quality problems. The principal water quality problem has been fecal coliform
counts that exceed state standards during certain periods. This problem typically occurs in the lower
portion of the watershed. Recently, this problem has been improved somewhat as a result of renovations
at several municipal wastewater treatment facilities.

One area of concern for many of the major waterbodies in the upper portion of the Deerfield Watershed is
the low buffering capacity of the environment. Due to alack of natural buffering materials, waters tend to
be dightly acidic, and this circumstance can be further exacerbated by the deposition of acid rain (VANR
2003). Water quality sampling that was conducted in the upper watershed during April 2002 showed only
the Deerfield River near Stillwater meeting the Massachusetts pH standard of 6.5 (DRWA 2002). Non-
point source pollution and high levels of heavy metals within the sediments of several reservoirs and
impoundments are also areas of concern.

3.21 Designated Usesfor Massachusetts Waters

The MDEP completed a comprehensive assessment of water quality conditions in the Massachusetts
portion of the Deerfield River Watershed (MDEP 2003). The report assessed the status of certain
designated uses as defined in the State Water Quality Standards (SWQS). The designated uses include:
aquatic life, fish consumption, primary and secondary contact recreation and aesthetics. Each use, within
a given segment, was individually assessed as 1) Support, 2) Partial Support, or 3) Non-Support. When
too little current or reliable information was available, the use is not assessed; however, if the limited
information indicates some evidence of water quality impairment which is not “naturally occurring”, the
use was identified with an “ Alert Status.”

The MDEP assessment report summarizes current information on 30 river segmentsin the watershed. For
the river segments, sufficient data was available to adequately assess many segments for the five main
uses evaluated (i.e., aguatic life, fish consumption, primary, and secondary contact, and aesthetics). At
least one designated use was assessed in 25 river segments. Of those segments that were assessed, two
were considered to be in a state of “Non-Support” for one or more designated uses (Table 3.2.1-1) as a
result of mercury contamination and acid mine contamination. Fifteen segments in the watershed were
placed on “Alert Status’ for aguatic life, primary contact, secondary contact, or aesthetics as a result of
either flow regulation, erosion and sedimentation, nutrients, high temperature, low dissolved oxygen,
bacteria, or waste dumping concerns.

Table3.2.1-1: Water Quality Assessment Report-River Segment Assessment Summary

L ocation Segment # | Aquatic Life | Fish Consumption | 1° Contact | 2° Contact | Aesthetics
Deerfield River | MA33-01 S NS (0.7), NA NA NA S
(12.7)
Deerfield River | MA33-02 St NA S S S
Deerfield River | MA33-03 St NA S S S
Deerfield River | MA33-04 S NA S S S
Pelham Brook | MA33-12 S NA NA NA S
Cold River MAZ33-05 S NA NA NA S
Chickley River | MA33-11 S NA NA NA S
Bozrah Brook | MA33-13 NA NA NA NA NA*
Davis Mine MA33-18 NA (1.6), NS NA NA NA NA (1.6),
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L ocation Segment # | Aquatic Life | Fish Consumption | 1° Contact | 2° Contact | Aesthetics
Brook a.7) NS (1.7)
Mill Brook MA33-14 S* NA NA NA S
Clesson Brook | MA33-15 S* NA S S S
Smith Brook MA33-26 NA NA NA NA NA
Clark Brook MA33-16 S NA NA NA S
East Branch MA33-19 S NA S S S
North River

Foundry Brook | MA33-25 NA NA NA NA S
West Branch MA33-27 S NA NA NA NA
North River

Tissdell Brook | MA33-24 NA NA NA NA S
Taylor Brook MA33-31 S NA S S S
North River MAZ33-06 S* NA S S S
Bear River MA33-17 S NA NA NA S
Drakes Brook | MA33-23 S NA NA NA S
Dragon Brook | MA33-20 NA NA NA NA NA
Shingle Brook | MA33-22 NA NA NA S NA
South River MA33-07 S* NA S S NA
South River MA33-08 S NA S NA S
Pumpkin MA33-32 NA* NA NA NA NA
Hollow Brook

Hinsdale Brook | MA33-21 NA* NA NA NA NA
Green River MA33-28 NA NA NA NA S
Green River MA33-29 S NA S S S
Green River MA33-30 S* NA I S* S*

Legend: S=Support; NA=Not Assessed; NS=Non-Support; numbers in parentheses indicate river miles
meeting that condition.

*=Alert Status

In addition, designated uses were assessed at some lakes and ponds within the watershed. These
assessments were based on surveys conducted in 1995 and 2000. The 1995 surveys were cursory in
nature and relied on visual rather than quantitative observations. 1n 2000, more intensive surveys were
conducted at two lakes (Pelham Lake and Plainfield Pond).

Bog Pond was placed on “Alert Status’ for aguatic life due to an unconfirmed report of non-native
species (variable water milfoil) presence; however, the aquatic life use was not fully assessed in any of
the 25 lakes and ponds within the watershed. Sherman Reservoir was assessed and determined to be
“Impaired” for fish consumption due to mercury contamination. The remaining lakes in the watershed
(total of 24) were not assessed for fish consumption. The primary and secondary recreation use was
assessed and determined to have “Support” status in North Pond and South Pond. For the remaining
lakes and ponds in the watershed (total of 23), recreational and aesthetic uses were not assessed due to
lack of data.

25




3.22 303d Impaired Waters

Section 303(d)* of the Clean Water Act, requires the various states to identify waterbodies that do not
meet standards and prioritize the development of Total Maximum Daily Loads’ (TMDLs) for these
waterbodies. The 1998 Massachusetts Section 303(d) list of waters within the Deerfield River Watershed
isillustrated in Table 3.2.2-1 (MDEP 1999).

Table 3.2.2-1: 1998 303(d) List of Impaired Watersin the Deerfield River Water shed

Name L ocation Cause of I mpair ment

Bog Pond Savoy Noxious Aquatic Plants

Burnett Pond Savoy Noxious Aquatic Plants

Goodnow Road Pond Buckland Noxious Aquatic Plants

Hallockville Pond Hawley/Plainfield Noxious Aquatic Plants

Little Mohawk Road Pond | Shelburne Noxious Aquatic Plants

McL eod Pond Colrain Noxious Aquatic Plants

Pelham Lake Rowe Noxious Aquatic Plants

Plainfield Pond Plainfield Noxious Aquatic Plants

Schneck Brook Pond Conway Noxious Aquatic Plants

Deerfield River* Charlemont/Shelburne | Unknown Toxicity, Metals, and Chlorine

Chickley River* Savoy/Hawley Pathogens

Davis Mine Brook* Rowe/Charlemont pH, Other Habitat Alterations

North River Colrain/Shelburne Pathogens, Taste, Odor and Color

South River Ashfield/Conway Pathogens, Other Habitat Alterations, Cause
Unknown

Green River Colrain/Greenfield Pathogens, Metals, Cause Unknown

*=needing confirmation

3.2.3 Stormwater M anagement

Phase | of the National Pollutant Discharge Elimination System (NPDES) stormwater program was
established in 1990. It required NPDES permit coverage for municipalities that had populations of
100,000 or more.

Phase |l of the NPDES stormwater program was signed into law in December 1999. This regulation
builds upon the existing Phase | program by requiring smaller communities, also known as small
municipal separate storm sewer systems (M $4s), to be permitted.

Regulated small MS$4s must apply for permit coverage by March 2003. Those communities permitted
under Phase Il are required to develop and implement a comprehensive stormwater management program
that includes six minimum measures: (1) public education and outreach on stormwater impacts; (2) public
involvement/participation; (3) illicit discharge detection and elimination; (4) construction site stormwater

* The Clean Water Act contains several sections requiring reporting on the quality of waters. Section 303(d)
requires, from time to time, a list of waters for which effluent limitations are not sufficient to meet water quality
standards. In its regulations implementing Section 303(d), the Environmental Protection Agency has defined “time
to time” to mean on April 1 of every even-numbered year.

> A TMDL is the total amount of a pollutant that a waterbody may receive from all sources without exceeding water
quality standards.
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runoff control; (5) post-construction stormwater management for new development and redevel opment;
and (6) pollution prevention/good housekeeping for municipal operations.

One way a small M$4 becomes part of the Phase Il program is through an automatic designation, which
applies to areas designated as an urbanized area by the U.S. Census Bureau. The definition of an
urbanized areais any local government or group of local governments that combined have a population of
50,000 and a density of 1,000 people per square mile. Currently, there are no Phase |l stormwater
communitiesin the Deerfield River Watershed.

3.24 State Water Quality Classifications

Current Vermont Water Quality Standards (VWQS) classify watersin Vermont as being either Class A or
Class B, with specific reaches of Class B waters designated as Waste Management Zones (WM2Z).
Waters designated as WMZ have permitted discharges of treated wastes within the reach. Table 3.2.4-1
describes the potential uses for Class A and Class B waters. In addition to having a designated class,
stream reaches are categorized either as a coldwater fishery or a warmwater fishery. Criteria for
coldwater streams that must be satisfied include standards for turbidity (less than 10 nephlometric
turbidity units [ntu]), dissolved oxygen (DO) (concentrations of 6 milligrams per liter [mg/l]), and
saturation (70%).

All waters within the Vermont portion of the watershed are Class B except for Haystack Pond, Howe
Pond, Howe Pond Brook, Cold Brook, and all waters above elevation 2,500 feet, mean sea level (mdl),
which are Class A (Vermont Water Resources Board, 2000).

Table 3.2.4-1: Vermont Water Quality Classifications

Class A Waters of a quality which is suitable for public water supply with disinfection when
necessary. When compatible, for the enjoyment of water in its natural condition.

ClassB Waters suitable for swimming, recreation, irrigation, and other agricultural uses; good
habitat for aquatic biota, fish and wildlife; good aesthetic value, acceptable for public water
supply with filtration and disinfection.

According to the Massachusetts Water Quality Standards (MWQS) there are three classifications of
inland waters in Massachusetts, Class A, B, and C (Table 3.2.4-2). In addition, stream reaches are
categorized as either a coldwater fishery or awarmwater fishery.

Table 3.2.4-2: Massachusetts Water Quality Classifications

ClassA These waters are designated as a source of public water supply. To the extent compatible
with this use they shall be an excellent habitat for fish, other aquatic life and wildlife, and
suitable for primary and secondary contact recreation. These waters shall have excellent
aesthetic value. These waters are designated for protection as Outstanding Resource Waters
(ORWSs) under 314 Code of Massachusetts Regulations (CMR) 4.04(3).

ClassB These waters are designated as a habitat for fish, other aquatic life, and wildlife, and for
primary and secondary contact recreation. Where designated they shall be suitable as a
source of water supply with appropriate treatment. They shall be suitable for irrigation and
other agricultural uses and for compatible industrial cooling and process uses. These waters
shall have consistently good aesthetic value.

ClassC These waters are designated as a habitat for fish, other aquatic life and wildlife, and for
secondary contact recreation. These waters shall be suitable for the irrigation of crops used
for consumption after cooking and for compatible industrial cooling and process uses.
These waters shall have good aesthetic value.
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There are five Class A waters in the Massachusetts portion of the watershed, summarized in Table 3.2.4-
3. The remainder of the Deerfield River Watershed is classified as Class B cold or warm water fishery.
There are no Class C watersin the Deerfield River Watershed.

Table 3.2.4-3: Class A Watersin the M assachusetts Portion of the Deerfield River Water shed

Water Body L ocation/Outlet

Upper Reservoir and Lower Reservoir (Highland Springs)|Source to outlet in Ashfield and those tributaries thereto

Unnamed Reservoir (Mt. Spring Reservoir, Mountain Source to outlet in Colrain and those tributaries thereto
Brook Reservair)

Greenfield Reservoir (Glen Brook Upper Reservoir) Source to outlet in Leyden and those tributaries thereto
Unnamed Reservoir (Fox Brook Upper Reservoir) Source to outlet in Colrain and those tributaries thereto
Unnamed Reservoir (Phelps Brook Reservair) Reservoir outlet in Monroe and those tributaries thereto

3.25 Landfills

Overdll, there are 25 landfills in the Massachusetts portion of the Deerfield River Watershed (Table 3.2.5-
1). Thelocations of several larger landfills are shown in Figure 3.2.5-1. The Heath/Hawley/Charlemont
Landfill received municipal solid waste from farms, households, and commercial establishments for over
25 years and has not been capped or lined (Table 3.2.5-1). The landfill lies within 500 feet of a surface
receiving water and environmental monitoring has been conducted since 1987.

There are seven historic landfills near the Deerfield River below the Station No. 2 Dam, and four appear
to be affecting local soils and water. The Buckland Wood and Demoalition Landfill is over 25 years old
and received demolition waste including asbestos. The site lies on a steep slope within 500 feet of the
river and holds exposed brush, bulky waste, tires and household waste. The site is capped but not lined
(Table 3.2.5-1). Groundwater seeps at the base of the landfill are found to contain elevated levels of
cadmium and manganese and are discolored with an oily sheen. The Former Conway/Buckland landfill
(Shelburne Town landfill) is also over 25 years old and is capped but not lined. It lies on a steep slope
and contains exposed refuse. Elevated levels of cadmium, copper, and mercury were measured in
groundwater seeps below the landfill. The Greenfield landfill is over 25 years old and has accepted
municipal solid waste (since 1928), industrial waste, sludge (from Greenfield WWTP), ash, petroleum
contaminated soils, wood waste, and asbestos. This site is capped and partially lined. Greenfield Tire
Pile holds approximately 3,000 to 4,000 tires, which lie exposed in a ravine along the banks of the
Deerfield River.

There are two historic landfills affecting the Pelham Brook Subwatershed. The Rowe Brush Dump is
over 25 years old and is not lined and not capped. It received demolition debris and lies within 100 feet
of Pelham Brook. The Rowe landfill received municipal waste and is also over 25 years old. It is not
lined or capped and is within 100 feet of Pelham Brook. Screening level sampling was conducted in 2003
in a down gradient groundwater seep and no adverse water quality impacts were detected.

The Clesson Brook Subwatershed includes the Buckland Landfill (Table 3.2.5-1) that holds municipal
waste, sludge from the Shelburne wastewater treatment plant, industrial and demolition waste, and bottom
ash. Thelandfill has been closed and capped, but not lined.

In the upper reaches of the East Branch North River, the Colrain Brush Landfill/Former Town Dump

received demoalition waste, industrial waste, and municipa solid waste. The site was closed in 1976 and
lies within 50 feet of the North River (Table 3.2.5-1). The landfill is not capped or lined. A study
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conducted by Fuss and O’ Neill (2003) ranked the site as being “high” for the potential to impact the
environment. Subsequent testing of a down-gradient groundwater seep on the bank of the North River
found high levels of iron (95,400 ug/l), manganese (8,250 ug/l), and cadmium (1.8 pg/l).

There are also three historic landfills in this lower 3.3-mile section of the North River and one (the
Kendall Mills Sludge Storage Site) received sludge from the Kendall Mills Plant treatment system,
sampling of a down-gradient spring in 2003 revealed low levels of barium, copper, manganese, and iron
(Table 3.2.5-1), below drinking water standards.

3.2.6 Water Quality Conditions by Subwater shed

A summary of water quality conditions along the Deerfield River and its major tributaries from Somerset
Reservoir to the Connecticut River is provided below. Water quality information for the watershed was
taken from the MDEP comprehensive assessment report (M DEP 2003), the Deerfield River Hydroelectric
Project Environmental Impact Statement (FERC 1997), and other technical sources.

East Branch Deerfield River Subwatershed

Water temperatures within Somerset reservoir support coldwater fish species. Temperature and dissolved
oxygen (DO) dratification occurs during the summer months; however, DO levels remain near saturation
above the thermocline. The waters downstream of the reservoir are classified as a Class B coldwater
fishery by the state of Vermont and temperature/DO levels range from 10°C to 12°C (50°F to 53.6°F) and
9.1 to 13.0 mg/l, respectively, during July, August, and September (FERC 1997).

North Branch Deerfield River Subwatershed

Approximately four miles downstream of the Searsburg Dam is Harriman Reservoir. The North Branch
Deerfield joins the East Branch Deerfield at this location to form the mainstem Deerfield. Aside from
snowmaking withdrawals, the North Branch is largely unregulated in terms of streamflow. However,
there is a long history of land and instream alterations in the North Branch subwatershed that have
impacted water quality conditions. A section of the North Branch and a tributary (Iron Stream) were
assigned a “Non-Support” status by VANR due to low flows that resulted from snowmaking withdrawals
and high levels of iron from ski area development. Another section of the North Branch and two
tributaries (Cold Brook and an unnamed tributary) were assigned a “Partial Support” status due to low
flows as a result of snowmaking withdrawals. In addition, a section of the North Branch and a tributary
(Beaver Brook) were also assigned a “Non-Support” status due to stream channelization and erosion
concerns (VANR 2003). The town of Wilmington holds a NPDES permit to discharge 0.0135 mgd of
treated wastewater to the North Branch Deerfield River.

Deerfield River Mainstem-Ver mont

Water in the Searsburg Impoundment is classified as Class B by the state of Vermont. Dueto theriverine
nature of the impoundment, there is little or no stratification during the summer months, and little change
from the upstream reaches in water quality. The bypass reach below the Searsburg Dam did not meet
minimum state water quality standards before 1997 due to low flow conditions and significant warming
of the water (FERC 1997). Water temperatures would rise as much as 3°C (37.4°F) before being cooled
again at the confluence with the Searsburg powerhouse tailrace. However, the new FERC license for the
project issued in 1997 set minimum flow requirements for the bypass reach, which resulted in improved
temperature and DO conditions.
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Water quality in Harriman Reservoir meets Vermont state water quality standards, but there is evidence
that increased housing density, land clearing, and agricultural uses have elevated phosphorus levels. Itis
important to note that, overall, the reservoir is relatively low in productivity. In addition, historic water
quality sampling has shown that water tends to be somewhat acidic with pH ranging from 6.4to 5.9 and is
sensitive to acidic inputs. Thermal stratification occurs during the summer and cooler temperatures at
depth support cold-water fish species. The Harriman bypass reach receives well-oxygenated, cold water
from the reservoir, which helps support a downstream coldwater fishery. The unregulated West Branch
Deerfield River joins the mainstem in the Harriman bypass reach before eventually flowing into the
Sherman Reservoir. The Village of Whitingham holds an NPDES permit to discharge 0.012 mgd of
treated wastewater into the Harriman Reservoir, while the Town of Readsboro discharges treated
wastewater to mainstem below Harriman Reservoir (Table 3.2.6-1).

West Branch Deerfield River Subwater shed

Water quality information within the West Branch Deerfield River Subwatershed is limited; however,
high summer water temperatures resulting from a lack of stream shading and summer low flows have
been identified as a concern. In addition, waters within the watershed can experience low alkalinity and
low pH aswell (VANR 2003).

Deerfield River MainstemMassachusetts

The Class B waters leaving the Harriman Reservoir enter the Sherman Reservoir, located in Rowe,
M assachusetts, at the border of Vermont and Massachusetts. From 1961 to 1992 the Sherman Reservoir
received once-through cooling water from the Y ankee Atomic Electric Company (YAEC) Rowe Nuclear
Powerplant. The most recent NPDES permit issued in 1988 allowed non-contact discharges of up to 225
mgd of cooling water with a maximum allowable temperature rise of 13.1°C (23.5°F) over intake, 10.8
mgd of service water consisting of turbine lubricating oil, cooling water, generator hydrogen cooling
water, and the primary plant effluent, and 1.0 mgd of water treatment plant effluent, transformer cooling
water, and floor drain water with a maximum allowable temperature rise of 19.4°C (35°F) over intake
temperature (Table 3.2.6-1).

The nuclear plant has been actively decommissioning since February 1992, and a permit has been drafted
to authorize discharge of up to 0.22 mgd of wastewater consisting of spent fuel pool heat exchanger,
dilution test tank effluent, stormwater, and excavation de-watering during the decommissioning process.
The power plant draws its water from a pipe about 70 feet deep and 200 feet offshore in the Sherman
Reservoir and discharges via three outfalls back into the reservoir. Additionally, when the plant is
preparing for final dismantlement, the spent fuel pool containing 145,000 gallons of water must be
drained and rinsed requiring another 20,000 gallons. All water must pass through a purification system to
minimize the release of radioactive materials to the environment.

Presently, the Sherman Reservoir is a Class B waterbody and meets both Vermont and Massachusetts
surface water quality standards. Temperatures remain under 20°C (68°F) below approximately 30 feet of
depth during summer stratification and DO levels are good throughout. Sediment grab samples from the
Sherman Reservoir showed elevated levels of arsenic (25.5 ppm, four times the low effects range) and
copper (32.3 ppm two times the low effects range) (ESS, Inc. 2002). The Massachusetts Department of
Public Health (MDPH) has issued a fish consumption advisory for Sherman Reservoir due to elevated
mercury levels (MDPH 2002). As a result, the fish consumption use for this portion of the river had a
“Non-Support” status.

Outflow from the Sherman powerhouse (located at the dam) travels about 0.8 miles downstream into the
Station No. 5 impoundment. USGen was authorized in September 1997 via NPDES permit MA 0034908
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to discharge 0.05 mgd of station sump water, and 0.002 mgd of bearing cooling water into the Deerfield
River near Mill Street/Monroe Bridge, in Monroe just below the Sherman Reservoir. In addition, the
Town of Monroe is authorized (permit number MAQ0100188) to discharge 0.015 mgd from their
wastewater treatment facility at this same location (Table 3.2.6-1). Sampling conducted upstream of the
Monroe wastewater facility showed alkalinity and pH ranges of 10 to 20 mg/l and 6.3 to 6.8, respectively
(ESS, Inc. 2002).

Water in the Station No. 5 impoundment is classified as Class B by the state of Massachusetts.
Temperatures are typicaly below 20°C (68°F) and DO near saturation throughout the impoundment
(FERC 1997); however, high summertime temperatures may present problems for coldwater fish species.
Water from the impoundment is diverted 3.1 miles downstream to the Station No. 5 powerhouse where it
discharges into the Fife Brook Impoundment. The entire flow of Dunbar Brook is aso diverted into the
power canal in Monroe. USGen is authorized by NPDES permit MA0034894 (issued September 1997) to
discharge 0.072 mgd of station sump water with oil floatation, 0.252 mgd of bearing cooling water,
0.0126 mgd of strainer backwash, and <10 gallons per day (gpd) of sump water with oil floatation at the
Station No. 5 Dam (Table 3.2.6-1). Water quality and chemistry in the 3.1 mile Station No. 5 bypass
reach is good and meets Class B standards for coldwater fish, since the minimum flow of 73 cfs was
established in 1997.

Water from the Station No. 5 impoundment enters the Fife Brook |mpoundment via the bypass reach and
the tailwater of the Station No. 5 powerhouse. The Fife Brook Impoundment is classified as a Class B
waterbody by the state of Massachusetts and supports coldwater fish species. The FERC requires a
minimum flow of 125 cfs to be released from the Fife Brook Dam. Water quality sampling conducted a
short distance below Fife Brook Dam in the summer of 2000 showed DO ranging from 8.5 to 9.8 mg/l,
and the maximum recorded temperature reaching 17.0°C (62.6°F). The pH and akalinity at this site
ranged from 5.8 to 6.5 and 4 to 5 mgl/l, respectively. Turbidity was low, ranging from 1.3 to 2.4
nephlometric turbidity units (ntu). Fecal coliform counts below the Fife Brook dam ranged from <2 to 76
colonies/200 milliliters (ESS, Inc. 2002).

The 17-mile dtretch of river between the Fife Brook Dam/Powerhouse and the Station No. 4
Impoundment is the longest unimpeded reach of the entire 70.4 miles of the Deerfield River and is used
heavily for recreation. Thisreach is classified as a Class B coldwater fishery. Five significant tributaries
enter thisriver reach; Pelham Brook, Cold River, Chickley River, Mill Brook, and Clesson Brook.

Water quality sampling conducted near the Charlemont USGS gage in the summer of 2000 showed DO
ranging from 9.3 to 12.8 mg/l and saturation was not less than 91%. The maximum temperature recorded
was 19.7°C (67.5°F) (ESS, Inc. 2002).

There is one NPDES permit for wastewater discharge in this mainstem segment. The NPDES permit
number MA0103101 issued in September 1997 authorizes the Charlemont Wastewater Treatment Plant to
discharge 0.05 mgd of treated wastewater to the Deerfield River just downstream of the confluence with
Mill Brook in Charlemont (Table 3.2.6-1). The facility was upgraded in 1999 and effluent toxicity has
improved as aresult (MDEP 2003). Additional concerns have been raised related to private septic system
failures at locations in Charlemont.

The Deerfield River Valley begins to broaden through Charlemont, and temperature, DO, and pH remain
at satisfactory levels, however, sediments sampled within the Station No. 3, Station No 2, and Gardners
Falls impoundments all showed dlightly elevated levels of arsenic (1-3 times greater than low effects
ranges). Despite these point sources of pollution, the aquatic life in the Deerfield River is apparently not
affected and the water quality meets all MWQS uses.
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The Station No. 4 Impoundment is a shallow, riverine impoundment about 1.5 miles long and meets Class
B coldwater fishery standards. Sediment grab samples in the No. 4 impoundment found all analyzed
chemicals to fall below the low effects range with the exception of arsenic which had a dlightly elevated
level (12.0 ppm, two times greater than low effects range) (ESS Inc. 2002).

The Station No. 4 Dam diverts water downstream to the powerhouse, where it empties into the Station
No. 3 Impoundment in Shelburne Falls. The 1.4-mile bypass reach, below the Station No. 4 Dam makes
a wide northern loop before turning south again and entering Shelburne Falls. The North River, the
Deerfield slargest tributary, enters the Deerfield 0.8 miles downstream from the Station No. 4 Dam in the
bypass reach.

The Deerfield River below the Station No. 4 dam is classified as a Class B warmwater fishery as
temperatures in the summer may rise above 20°C (68°F). There are no water quality issues in the
mainstem from the Station No. 4 powerhouse to the Station No. 3 impoundment. USGen is authorized by
NPDES permit MA0034860 issued in September 1997 to discharge 0.0015 mgd of floor drain water, 0.06
mgd of transformer cooling water, and 0.0216 mgd of bearing cooling water at the Station No. 4 dam
(Table 3.2.6-1).

The Station No. 3 Impoundment is classified as a Class B warmwater fishery. Sediment grab samples
collected behind the Station No. 3 Dam showed that the arsenic concentration at 10.7 ppm, which is
approximately 1.8 times greater than the low effects level (ESS Inc. 2002). The Station No. 3
powerhouse has an NPDES permit (MA0034851) issued September, 1997 to discharge the following
volumes. 0.0015 mgd of internal facility drainage, 0.06 mgd of transformer non-contact cooling water,
0.0216 mgd bearing contact cooling water, and 0.0432 mgd of cooling water strainer backwash (Table
3.2.6-1). The 0.4-mile bypass reach has no water quality issues aside from maintenance of a 100 cfs
minimum flow.

The town of Buckland is authorized to discharge from the Shelburne Falls Wastewater Treatment Facility
to the Deerfield River (NPDES permit MA0101044 issued September 1997). The permittee is authorized
to discharge 0.25 mgd of treated sanitary wastewater.

Below Station No. 3 the river is quickly impounded again by the Gardners Falls Dam. The impounded
waters again are shallow Class B waters supporting a warmwater fishery. Sampling conducted in April
2002 just upstream of the Gardners Falls Dam showed pH, akalinity, DO, and DO saturation levels of
6.34, 10.30 mg/l, 10.54 mg/l, and 93%, respectively (DRWA 2002). However, sediment grab samples
collected behind the Gardners Falls Dam showed the arsenic concentration at 10.3 ppm, which is
approximately 1.7 times greater than the low effects level, and the lead concentration at 43.5 ppm, which
is approximately 1.4 times greater than the low effects level (ESS Inc. 2002).

The Gardners Falls project is certified by NPDES permit MA0035670 to release 0.00864 mgd of bearing
cooling water and 10 gpd of boiler blowdown (max temp 32.2°C [90°F]) (Table 3.2.6-1). Thereisa0.3-
mile bypass reach below the Gardners Falls Dam as the water is diverted along the west bank to the
powerhouse. Required minimum flow in the mainstem Deerfield below Gardners Falls Dam is 150 cfs.
There are no water chemistry or water quality issuesin the 2.5-mile reach between Gardners Falls and the
Station No. 2 impoundment; however, in June of 2002, a fecal coliform level of 400 colonies/100
milliliters (a violation of state standards) was recorded in the Wilcox Hollow area below the Gardners
Falls Dam (DRWA 2002).

The Station No. 2 Impoundment holds Class B waters, and the Station No. 2 powerhouse is certified

(NPDES permit MA0034851 in September 1997) to release 0.0015 mgd of internal facility drainage, 0.06
mgd of non-contact transformer cooling water, 0.0216 mgd of bearing cooling water, and 0.0432 mgd of
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cooling water strainer backwash (Table 3.2.6-1). Sediment grab samples showed that the arsenic
concentration at 16.3 ppm, which is approximately 2.7 times greater than the low effects level (ESS Inc.
2002).

From the tailwaters of the Station No. 2 Dam the Deerfield River flows 13.2 miles to its confluence with
the Connecticut River with the South and Green rivers entering in Conway and Greenfield. There are no
water quality issues but there are some areas of concern in this reach. In June of 2002, a fecal coliform
level of 620 colonies/100 milliliters (a violation of state standards) was recorded at the South River
confluence (DRWA 2002). Other concerns include nutrient loading with increased phosphorus
concentrations and turbidity.

The Town of Deerfield is authorized to discharge from the Old Deerfield Wastewater Treatment Facility
to the Deerfield River in Deerfield (NPDES permit MA0101940 issued September 1997). The permittee
is authorized to discharge 0.25 mgd of treated sanitary wastewater. In addition, the Greenfield Water
Pollution Control Plant located in Greenfield, Massachusetts is authorized by NPDES permit MA0101214
issued in October 2002 to discharge 3.2 mgd of sanitary wastewater to the Deerfield (Table 3.2.6-1). The
location of this outfall has recently been moved from the Green River to the Deerfield River, which has
resulted in improvements to Green River water quality conditions.

Pelham Brook Subwatershed

Water quality sampling of fecal coliform bacteria from Pelham Brook was conducted in November and
December 1995 and April 1996. Fecal coliform counts ranged from <4 to 74 colonies/100 milliliters.

Cold River Subwatershed

The Cold River flows approximately 14 miles southeasterly before entering the Deerfield River in
Charlemont, Massachusetts. Sampling conducted in April 2002 showed that Cold Brook has pH,
alkalinity, DO, and DO saturation levels of 5.59, 5.80 mg/l, 10.06 mg/l, and 87%, respectively (DRWA
2002).

Chickley River Subwater shed

The Chickley River flows 8.7 miles northeasterly before entering the Deerfield River in Charlemont
approximately 2 miles downstream of the Cold River confluence, and is classified as a Class B coldwater
fishery. Dissolved oxygen in the Chickley River ranged from 9.3 to 11.6 mg/l and saturation was not less
than 90% during the summer of 2000. The maximum temperature recorded in the Chickley River was
15.8°C (60.4°F) (ESS, Inc. 2002).

Mill Brook Subwatershed

Davis Mine Brook is a sub-tributary and begins in Rowe before flowing into Mill Brook in Charlemont.
This brook has been severely impacted by the now defunct Davis Mine in Rowe, and assigned a “Non-
Support” status for aquatic life and aesthetic uses (MDEP 2003). The Davis Mine was a sulfur mine
containing pyrite and was active from 1882 to 1910 when it collapsed and groundwater filled the shafts.
Since that time, extremely acidic water (pH < 2) has been entering the Davis Mine Brook and has led to
the disappearance of fish and many macroinvertebrates. Acid Mine Drainage is evident in the streambed
near the mine as the water is brightly colored due to the colonization of acidophilic microbes. Mill Brook
has some potential water quality issues and was placed on Alert Status for aguatic life uses (MDEP 2003),
asit may be affected by Davis Mine Brook’ s acidic water, or by junkyards/landfillsin its watershed.
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Clesson Brook Subwatershed

Clesson Brook in Hawley-Buckland met MWQS for a coldwater fishery, but fish sampling conducted by
MDEP reveded that there were no salmonids (trout, salmon) present and only one of the fish species
collected was considered to be intolerant of pollution. Therefore, it was placed on “Alert Status’ for
aquatic life use. Water quality samples were collected from Clesson Brook during the summer of 2000.
Dissolved oxygen and DO saturation were not less than 11.5 mg/l or 90.6% saturation. The maximum
instream temperature was 17.1°C (62.8°F), and pH ranged from 7.0 to 7.3. (ESS, Inc. 2002). The brook
has some channelized sections.

North River Subwatershed

The North River is formed at the confluence of the East and West Branches of the North River in Colrain,
Massachusetts and flows 3.3 miles through Shelburne, Massachusetts to its confluence with the Deerfield
River. The East and West Branches flow south from their headwaters in Halifax and Whitingham,
Vermont through Colrain and Heath, Massachusetts.

The North River and its tributaries are classified as Class B coldwater fisheries and have generally good
water quality with the exception of erosion, sedimentation, landfill seepage, and wastewater discharge
concerns. Parts of the North River and some of its tributaries have been experiencing significant erosion
in localized areas. These erosion sites, combined with upstream road crossing and agricultural runoff,
have potential impacts on productivity and nutrient loading. Significant turbidity in the North River and
its tributaries was observed during wet weather conditions.

Water quality data collected during the summer of 2000 in the East Branch North River showed DO
conditions were not less than 11.2 mg/l or 93.9% saturation. The maximum instream temperature was
19.6°C (67.3°F), and pH ranged from 6.9 to 7.4. Turbidity ranged from 0.60 to 41.8 ntu athough five of
six measurements were less than 1.6 ntu. The elevated turbidity occurred during a wet weather event
(ESS, Inc. 2002).

The lower 3.3 miles of the North River (before it enters the Deerfield River) support the MWQS for a
Class B coldwater fishery; however, there are several pollution issues. Dissolved oxygen measurements
in the North River collected during the summer of 2000 near the BBA Nonwovens facility were not less
than 9.3 mg/l and were as high as 13 mg/l. Percent saturation ranged from 89.3 to a high of 110%. The
maximum temperature in the North River was 19°C (66.2°F). The pH of the North River ranged between
6.5 and 7.8. However, sediment grab samples collected in 2000 showed the arsenic concentration at 12.6
ppm, which is approximately two times greater than the low effects level (ESS Inc. 2002).

BBA Nonwovens is authorized via NPDES permit MA0003697 issued in March 1997 to discharge 1.35
mgd of treated industrial and domestic wastewater and stormwater to the North River (Table 3.2.6-1).
Eight of 21 tests conducted from 1997 to 2002 on the wastewater facility effluent did not meet permit
requirements. Fecal coliform bacteria counts have been dlightly elevated below the facility. In addition,
an acid spill to the North River occurred at the BBA Nonwovens facility in September 1999. The spill of
approximately 700 gallons of 93% sulfuric acid resulted in extensive fish kill in the 3.3-mile reach from
the facility to the confluence with the Deerfield River. Actions were taken to minimize the impact, and a
Natural Resource Damage settlement was reached in 2003 for damages incurred.

South River Subwatershed

The South River begins at the outlet of Ashfield Pond in Ashfield and flows northeasterly through
Conway to its confluence with the Deerfield River about 4 miles downstream of the Station No. 2 Dam.
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The water quality is generally good although it was put on the 1998 303d list of impaired waters for
unknown causes/habitat alteration and pathogens.

Water quality sampling conducted in 2000, showed that six out of twenty fecal coliform tests conducted
at various locations had bacteria counts greater than 200 colonies/100 milliliters and all occurred during
wet weather conditions (ESS, Inc. 2002). A sewage treatment system called Solar Aquatics was installed
to treat municipal wastewater from the Ashfield town center. This facility has a groundwater discharge
(permit # GW-594-0) with alimit of 0.025 mgd.

Dissolved oxygen measurements in the South River collected in the summer of 2000 in the lower portion
of the river were not less than 9.3 mg/l and were as high as 13.1 mg/l. Percent saturation ranged from
88.4 to ahigh of 100. The maximum temperature was 20°C (68°F) (ESS, Inc. 2002).

Green River Subwatershed

The Green River begins in Guilford, Vermont and flows approximately 33 miles south into the Deerfield
River, entering in Greenfield, Massachusetts. The northern portion of the river down to the Greenfield
Water Supply Dam in Greenfield (8.3 miles north of the confluence) is classified as a Class A public
water supply coldwater fishery and water quality is good. Despite good water quality the river does have
some aesthetic and ecologic quality issuesin this northern section. There is a dumping area present along
the river in Colrain that contains household appliances, household trash, construction debris, paint cans,
and furniture. The areais cleaned up by volunteers on an annual basis. Thereis also ajunkyard located
in Guilford, Vermont and the Greenfield Department of Public Works along with the town of Guilford
have addressed concerns about vehiclesin the floodplain and stormwater best management practices.

The health of the final 3.7-mile reach to the confluence with the Deerfield River is compromised by high
fecal coliform counts, limited riparian zones, and one dam in disrepair. Fecal coliform counts are high
(range from 80 to 6,870 colonies/100 milliliters) both in the mainstem Green River and in its tributary
streams near the confluence with the Deerfield. The high counts occurred during wet weather events in
the fall of 2000. Sewage contamination was ruled out as the source of high counts in the Cherry Rum
Brook subtributary. High counts in the Arms Brook subtributary are attributed to neighboring cattle
fields, high counts in the Maple Brook subtributary are attributed to sewage leakage in Greenfield, and
high countsin the Wheeler Brook subtributary could not be explained.

Turbidity and trash along some areas of the riverbank in Greenfield and a petroleum odor from the
sediment have been noted (MDEP 2003). The Greenfield Water Pollution Control Plant discharged
treated wastewater to the Green River near the confluence with the Deerfield until 1998 when the
discharge was moved to the mainstem Deerfield (Table 3.2.6-1).

Dissolved oxygen measurements in the Green River collected in the summer of 2000 within the lower
portion of the river were not less than 8.2 mg/l and were as high as 11.0 mg/l. Percent saturation ranged
from 75.0 to ahigh of 103. The maximum temperature was 20°C (68°F) (ESS, Inc. 2002).
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Table 3.2.5-1: Landfillsin the M assachusetts Portion of the Deerfield River Water shed

L andfill Age (yrs) | Waste Capped | Lined Monitoring ggﬁ;&"t ELLEs Adver se Effects
Florida Landfill >25 Wood, msw*, 1999 N N 1,500 ft, Deerfield
c/d’, tires River
Monroe Bridge /Deerfield >25 Msw, paper 1996 N 1995-present 200 ft, Deerfield
Specialty Paper Landfill sludge River
Y ankee Nuclear Power Station- | >25 c/d waste Y In process | 1997-present 500 ft, Deerfield
construction fill area River
Rowe Brush Dump >25 Demolition N N N 100 ft, Pelham
debris Brook
Rowe Landfill >25 msw N N 20 | 100 ft, Pelham
03 Brook
Savoy Mt. State Forest Brush >25 Wood waste N N N Cold River
Landfill
Heath/Hawley/Charlemont >25 msw N N 1987-present <500 ft. Deerfield
Landfill River
Savoy Landfill >25 msw N Partial 1,000 ft, Tilton
Brook
Charlemont Landfill >25 msw N N Recommended | 10 ft, Tatro
in 2002 Brook/Mill Brook
Buckland Landfill >25 Msw, c/d, Late N 1991-present Clesson Brook
industrial, sludge | 1990's
(from Shelburne
WWTP), bottom
ash daily cover
Ashfield >25 msw and wood Y N 2002 2,000 ft, Smith
Landfill/Demolition/Wood waste Brook
Waste
Colrain Brush Landfill/ Former | >25 c¢/d, industrial Y N Sampled in 50 ft, North River Elevated levels of
Town Dump waste, msw 2003 iron, manganese,
and cadmium
detected in 2003
Kendall Mills Sludge Storage >25 Sludge from N N Recommended | North River Low levels of
Site Kendall Mills in 2002 barium, copper,
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Nearest Water

Landfill Age(yrs) | Waste Capped | Lined Monitoring Body Adver se Effects
Plant treatment manganese and
system iron detected in

2002 (below MA
drinking water
stds)

Colrain Landfill >25 msw, industrial Late N 1987-present North River
waste 1990's

Slowinski Brush Dump ~20 Soil/stumpsfrom | N N Test pitsin North River
road construction 1987

Buckland Wood Demoalition >25 c/d, asbestos Y N Recommended | 500 ft, Deerfield Qily sheen and

Landfill in 2002 River elevated levels of

cadmium, and
manganese and
high pH in nearby
water

Lampson and Goodnow Mfg. >25 Never officially Sampled in Deerfield River Very high levels

Company recognized as a 2003 of chromiumin
landfill nearby soil

Former Buckland Landfill >25 msw and possibly | N N Recommended | 100 ft, Deerfield
industrial waste in 2002 River

Shelburne Town Landfill >25 msw Y N Recommended | Deerfield River Exposed bulky

in 2002 refuse on steep
hillslope and
dlightly elevated
levels of lead,
cadmium, copper,
chromium, and
mercury

Greenfield Landfill 75 Msw, industrial Y N 1982-present Deerfield River
waste (some
hazardous),
sludge, ash,
petroleum,
contaminated
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L andfill

Age (yrs)

Waste

Capped

Lined

Monitoring

Nearest Water
Body

Adver se Effects

s0ils, wood,
asbestos

Greenfield Tire Pile

3-4,000 tiresin a
ravine along the
river

Deerfield River

Shelburne Stump/Brush Dump

<25

Wood waste, c/d,
household
appliances, tires,
metal

Deerfield River

Conway Landfill

100

Msw, hazardous
waste, liquid
wastein 1970's
with open
burning

1994-present

Pumpkin Hollow
Brook

L eachate plume
visiblein 1970's

Conway Wood Waste Landfill

>25

Wood waste

1991

1991

1994-present

Pumpkin Hollow
Brook

Green River Roadside Dumping
in Colrain

>25

Not official
landfill,
household
appliances/trash,
paint cans,
furniture, ¢/d

In works

Green River

Illegal dumping

* msw = municipa solid waste

+ ¢/d = construction/demolition debris
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Table 3.2.6-1: NPDES Permit Dischargersin the Deerfield River Water shed

NPDES DIEEEN S . -
Company Permi Issue Date | Amount Type of Discharge Receiving Water
ermit #
(mgd)
Wilmington 0.0135 Treated sanitary North Branch
WWTF ' wastewater Deerfield River
wc\'/“T”gham 0.00123 ngﬂ il Harriman Reservoir
Readsboro 0.0075 Treated sanitary Deerfield River
WWTF ' wastewater mainstem
Jacksonville 0.00501. Treated sanitary East Branch North
WWTF ' wastewater River
0/1988 225 Condenser cooling water | Sherman Reservoir
YAEC MAO0004367 (211993) 10.8 Service water _
1.0 Effluent/floor drain water
0.05 Station sump water Sherman Reservoir
USGen MAQ034908 Y1997 0.002 Bearing cooling water
Town of MAO100188 9/1997 0.015 Treated sanitary Sherman Reservoir
Monroe wastewater
0.072 Station sump water Fife Brook
0.252 Bearing cooling water I mpoundment
USGen MAO0034894 9/1997 0.0126 Strainer backwash
<10 gpd Sump water w/ oil
floatation
6.58 Equipment cooling Fife Brook
USGen MA0034886 9/1997 water/floor drain Impoundment
0.22 Strainer backwash
0.07 Station sump water Fife Brook
USGen MAO0034878 9/1997 0.35 Bearing cooling water I mpoundment
and strainer backwash
Town of 0.05 Treated sanitary Deerfield River
Charlemont MAO0103101 9/1997 wastewater mainstem
WWTP
N/A Storm water North River
BBA MAROSB7A6 1 50001 | 1.35 Treated industrial
Nonwovens MA0003697
wastewater
0.0015 Floor drain water Deerfield River
0.06 Transformer cooling mainstem
USGen MA0034860 9/1997 0.0216 water
Bearing cooling water
Town of
Buckland . Deerfield River
from MAOL01044 | 9/1997 | 0.25 Treated sanitary mainstem
wastewater
Shelburne
FalsWWTP
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Discharge

Company NPDI.ES Issue Date | Amount Type of Discharge Receiving Water
Permit #
(mgd)

: . . Deerfield River
Co_nsolldated MAO035670 9/1997 0.00864 Begrlng cooling water mainstem
Edison 10 gpd Boiler blowdown

0.0015 Internal facility drainage

0-06 Non-contact cooling Deerfield River
USGen MAO0034851 9/1997 0' 0216 water mainstem

O'O 432 Bearing cooling water

' Cooling water backwash
Town of . Deerfield River
Deerfield MAO0101940 | 9/1997 0.25 I/;f‘fg i mainstem
WWTP
Town of
Greenfield Treated sanitar Deerfield River
WPCP (water | MA0101214 10/2002 3.2 y mainstem
. wastewater

pollution
control plant
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Figure 3.2.5-1: Landfills Within the M assachusetts Portion

of the Deerfield River Water shed L
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3.3 Fisheries

3.3.1 Atlantic Sailmon Restoration

Historic records suggest that Atlantic salmon used the Deerfield River for spawning at least as far
upstream as Shelburne Falls (FERC 1997). Upstream salmon migration is currently blocked below
Shelburne Falls at the Station No. 2 Dam. Federal, state and private entities continue their efforts to
restore Atlantic salmon in the Connecticut River Basin. The Deerfield River accounts for an estimated
13% of all Atlantic salmon nursery habitat in the entire Connecticut River Basin making it an integral part
in the overall success and health of Connecticut River Atlantic salmon populations (FERC 1997). The
Massachusetts Division of Fisheries and Wildlife (MDFW) currently stocks fry in several of the Deerfield
River tributaries upstream of Station No. 4 and downstream passage for smolts is provided at Station No.
4, 3, 2 (USGen) and Gardners Falls (ConEd).

No upstream passage is currently provided on the Deerfield River. Under the terms of USGen'’s license
for the Deerfield River Hydroelectric Project, there are two possible triggers that could initiate
construction of permanent upstream fish passage at Station No. 2. One trigger includes documentation of
four radio tagged salmon in the Station No. 2 tailwaters over two consecutive years. The other trigger
includes documentation of 12 radio tagged salmon at Station No. 2 for two consecutive years with
successful trapping of those tagged fish for transport upriver or to a hatchery (USGen 2002).

Since 1998, USGen has conducted radio tagging and monitoring studies to determine the number of adult
Atlantic salmon that have migrated to the tailwaters of the Station No. 2 Dam. The study effort consists
of capturing adult salmon at the Holyoke Dam fish lift on the Connecticut River, radio tagging, and
releasing them to the Connecticut River below the mouth of the Deerfield River.

Adult salmon collected at the Holyoke fish lift are made available for these studies by the Connecticut
River Atlantic Salmon Commission (CRASC). Typically, nine of every ten adult salmon collected in the
fish lift are retained by the United States Fish and Wildlife Service (USFWS) for use as broodstock; and
the tenth salmon is allowed to pass upstream of the Holyoke Dam to continue migration. USGen'’s radio
telemetry monitoring effort has consisted of tagging those adult salmon that are allowed to pass upstream.
During the prior four years of radio telemetry monitoring (1998 through 2001 ), 11%, 22%, 19% and 14%
of al returning salmon collected at the Holyoke Dam fish lift were tagged.

Four tracking stations are typically used to monitor use of the Deerfield River. They are located on the
Connecticut River below the mouth of the Deerfield River, on the Connecticut River upstream of the
Deerfield River mouth, approximately 4.5 miles upstream in the Deerfield River, and at the Station No. 2
Dam. Four adult salmon, representing 11.8% of the total number (34) of adult salmon trapped at the
Holyoke Dam fish lift were tagged in 2002. Of this total, one salmon entered the Deerfield River and
moved upstream to the Station No. 2 Dam, two salmon were presumed to have moved further upstream
on the Connecticut River, and one salmon was never logged at any monitoring station and was presumed
to have migrated back downstream past Holyoke Dam. It is likely that the one salmon that migrated to
the Station No. 2 Dam was of upper Deerfield River origin.

Table 3.3.1-1 illustrates the results of past annual monitoring efforts. To date, 1999 represents the only
year in which four or more adult salmon have reached the Station No. 2 Dam. USGen’s annual radio
telemetry evaluations are scheduled to continue until a trigger criterion is met or the CRASC determines
that radio tagging is no longer necessary.
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Based on the study results thus far, operation of an upstream fishway at Station No. 2 Dam would not
occur until, at the earliest, spring 2007. This date is derived given that four or 12 individuals (depending
on the trigger approach and interpretation) would have to arrive a the Station No. 2
Dam in the 2003 and 2004 monitoring years to trigger construction of the fishway. Construction of the
fishway would be completed within two construction seasons (USGen 2002).

Table3.3.1-1: Annual Adult Salmon Returnsto the Deerfield River

Y ear # of Radio Tagged # of Salmon Migrating | # of Salmon Migrating
Salmon into the Deerfield as Far Upstream asthe
River M outh Station No. 2 Dam

1998 22 4 3
1999 20 11 9
2000 10 4 0
2001 4 3 2
2002 4 1 1

3.3.2 Fishery Conditions and Occurrence by Subwater shed

A summary of fishery conditions along the Deerfield River and its mgjor tributaries from Somerset
Reservoir to the Connecticut River is provided below. Within the Massachusetts portion of the Deerfield
River watershed, MDFW annually stocks various species of trout in several areas for recreational fishing
(Table 3.3.2-1). Stocking typically occurs during the spring with some limited stocking occurring in the
fal aswell.

Table3.3.2-1: Trout Stocked Watersin the Deerfield River Water shed

Town Water body
Ashfield Ashfield Pond

Clesson Brook (Upper Branch)
South River

Avery Brook

Chickley River

Maxwell Brook

Pelham Brook

Deerfield River

Cold River

North River

North River (W. Branch)
Green River

Bear River

Deerfield River

Poland Brook

South River

Deerfield River
Deerfield River

North Pond

Cold River

Allen Brook

Green River

Mill Brook

Charlemont

Colrain

Conway

Deerfield
Florida

Greenfield
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Town Water body
Hawley Chickley River
Mill Brook
Heath Avery Brook
Mill Brook
West Branch Brook
Leyden Green River
Shattuck Brook
Monroe Dunbar Brook
Sherman Reservoir
Rowe Pelham Brook
Pelham Lake
Savoy Chickley River
Cold River
Shelburne Deerfield River
Dragon Brook

East Branch Deerfield River Subwatershed

Warmwater species common to Somerset Reservoir include smallmouth bass, rock bass, yellow perch,
pumpkinseed, and chain pickerel. Recent FERC license stipulations (1997) limit water surface elevation
fluctuations at Somerset Reservoir, to no more than +1 foot from May 1 to July 31 to protect warmwater
fish populations. During that time of year, smallmouth bass and panfish spawn in shalow waters and
untimely reductionsin water level can reduce or destroy spawning habitat.

The reservoir is managed primarily for a put-and-take brook trout fishery that is not affected by the
changing water levels. Minimum flows below the Somerset Dam in the winter and summer are now in
place to provide sufficient habitat to sustain a year round population of brook trout. Downstream fish
passage isin place at Somerset Reservoir as well.

North Branch Deerfield River Subwatershed

Information on fisheries in the North Branch Deerfield is limited; however, it is likely this stream
supports spawning runs of rainbow smelt, as well as brook trout from Harriman Reservoir. Overall, the
species present in the North Branch Deerfield are likely similar to those in the East Branch Deerfield.

Deerfield River Mainstem-Ver mont

The Searsburg Impoundment, located six miles downstream of Somerset Reservoir, is stocked with brook
trout only. Minimum flow requirements to the bypass reach of 35 cfs in the summer and 55 cfs in the
winter provide habitat for self-sustaining populations of brown trout and rainbow smelt spawning and
incubation. Prior to 1997, there was little or no flow in the bypass reach. The new minimum flow
reguirements greatly increase the habitat in the bypass reach for brook, rainbow, and brown trout, rainbow
smelt, and landlocked salmon stocked in the Harriman Reservoir. The Vermont Department of Fish and
Wildlife (VDFW) conducted electrofishing in the Searsburg bypass reach in 2002. Wild brook trout were
captured below Searsburg Dam, and further downstream near the powerhouse yearling rainbow trout and
young-of-the-year salmonids were caught (VANR 2003).

The VDFW manages Harriman Reservoir as a large salmonid fishery (lake, brown, rainbow, and brook
trout as well as landlocked salmon). Rainbow smelt stocking began within Harriman Reservoir in 1954-




55 and has produced a self-sustaining population. The 1970's and 1980’s met with limited success in
establishing a landlocked salmon fishery. A new water level management plan resulting from the 1997
relicensing will protect spawning, incubation, and fry rearing for rainbow smelt and smallmouth bass in
addition to increasing littoral habitat for other warmwater fish. Minimum flow requirements in the 4.4-
mile bypass reach below the Harriman Reservoir provide a naturally reproducing brook and brown trout
fishery. The reach is continuously fed by coldwater releases from Harriman Reservoir and is relatively
under-fished due to access requiring hiking in from public highways. In addition, vegetative growth in
the bypass combined with significant beaver activity provides abundant cover for salmonids (FERC
1997). Trout population surveys have been completed in this reach annually since 1999. The survey
results indicate that brook trout numbers continue to increase and that fish growth is depressed due to
coldwater temperatures (VANR 2003).

West Branch Deerfield River Subwater shed

The West Branch Deerfield River enters into the Harriman bypass reach. Information on fishery
conditions in the West Branch is limited. Generally, the watershed supports populations of brook,
rainbow, and brown trout; however, overall productivity islow (VANR 2003).

Deerfield River Mainstem-Massachusetts

Sherman Reservoir offers an outstanding resource for trophy size brown trout and supports humerous
species of warmwater fish. The main forage base in Sherman Reservoir appears to be smelt entrained
through the Harriman powerhouse. Overall, water quality and fishery health in the reservoir is expected
to have improved since the 1997 relicensing process due to minimum flows increasing upstream habitat
quality, as well as the termination of once-through cooling waters released from the Yankee Atomic
Electric Facility.

The Station No. 5 Impoundment downstream of the Sherman Dam is not managed for any fish species;
however, populations of rainbow trout, smallmouth bass, rock bass, pumpkinseed, and white sucker are
present. Current management efforts have concentrated on the bypass reach below the Station No. 5 dam
that has historically been known as the “dryway.” Minimum flows of 73 cfs are now required to pass at
the Station No. 5 Dam providing suitable habitat for self-sustaining populations of brown and brook trout
in the 2.6-mile bypass reach. In addition to daily minimum flows, whitewater releases of approximately
1,000 cfs are required to be passed through the Station No. 5 bypass reach 32 times each year from April
1 to October 31. Upramping and down ramping procedures are employed to allow fish to leave areas of
potential stranding (FERC 1997).

Below Fife Brook Dam minimum flows of 125 cfs are required. Most of the 17-mile reach that
eventually flows into the Station No. 4 Impoundment is managed by MDFW as a valuable catch and
release trout fishing area (from Fife Brook Dam to Hoosac Tunnel and from Pelham Brook to the
Mohawk Campground, and istypically stocked with rainbow and brown trout. Five significant tributaries
(Pelham Brook, Cold River, Chickley River, Mill Brook, and Clesson Brook) enter this mainstem reach
of the Deerfield River.

The Station No. 4 Impoundment is not managed for any particular fish species, however, populations of
rainbow trout, brown trout, smallmouth bass, rock bass, white sucker, fallfish and spottail shiner have
been noted. Size ranges of fish captured in the impoundment suggest that natural reproduction is
occurring with the exception of some rainbow and brown trout that likely reached the impoundment from
upstream stocking efforts (FERC 1997). Downstream fish passage is installed at the Station No. 4 dam
and minimum flow requirements are 100 cfs in the winter and 125 cfs in the summer. The downstream
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fish passage and minimum flows are in place to support self-sustaining populations of brown trout in the
bypass reach.

The Station No. 3, Gardners Falls, and Station No. 2 impoundments all support a variety of fish species
including rainbow and brown trout, smallmouth bass, yellow perch, white sucker, and fallfish. The 1997
relicensing effort required the construction of downstream fish passage at all three dams and new
minimum flow requirements to improve fish habitat in the bypass reaches. A minimum flow of 200 cfs
to the 9-mile riverine reach below Station No. 2 provides nursery habitat for Atlantic salmon and ample
habitat for self-sustaining populations of brown trout. The reach below Station No. 2 is managed as a
put-and-take fishery with stocking of rainbow and brook trout.

Pelham Brook Subwater shed

Fish sampling was conducted by MDEP at Pelham Brook during September 2000. Fish species captured
in order of abundance included slimy sculpin, longnose dace, Atlantic salmon, brook trout, blacknose
dace, and brown trout. In addition, longnose sucker were collected by MDFW in Pelham Brook during
August 2000 and September 2001. This collection effort aso revealed the presence of multiple age
classes of both Atlantic salmon and brook trout (M DEP 2003).

Cold River Subwatershed

Fish species captured during the MDEP September 2000 sampling in order of abundance included
Atlantic salmon, blacknose dace, longnose dace, and a brown trout. In addition to these species, MDFW
documented slimy sculpin and rainbow trout in the Cold River in August 2000 and September 2001
investigations. This collection effort also revealed multiple age classes of Atlantic salmon (MDEP 2003).

Chickley River Subwater shed

September 2000 sampling efforts conducted by MDEP within the Chickley River several species were
captured including Atlantic salmon, dslimy sculpin, longnose dace, blacknose dace, brown trout and
rainbow trout. Multiple age classes of brook trout and Atlantic salmon were documented in the Chickley
River during the sampling period (MDEP 2003).

Mill Brook Subwatershed

Fish species captured during MDEP' s September 2000 sampling effort included in order of abundance
Atlantic salmon, brook trout, and blacknose dace. Overall, a small number of fish were collected and
species such as slimy sculpin and longnose dace were notably absent. In August 2000, the MDFW
documented multiple age classes of both Atlantic salmon and brook trout in Mill Brook upstream of its
confluence with Davis Mine Brook (MDEP 2003).

Clesson Brook Subwater shed

The MDEP conducted fish population sampling in September 1996 at Clesson Brook. Fish collected in
order of abundance included: blacknose dace, longnose dace, white sucker, slimy sculpin, and creek chub
(MDEP 2003).

North River Subwatershed

On the East Branch North River within Vermont, wild and stocked brook trout are present on the
mainstem, and wild brook trout populations are prevaent throughout the upper watershed. Wild brown
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trout populations are also present on the mainstem and several tributaries (VANR 2003). In September
2000, fish species captured on the East Branch North River by MDEP in order of abundance included
Atlantic salmon, longnose dace, blacknose dace, and one each of yellow bullhead, banded killifish, and
tessellated darter (M DEP 2003).

On the West Branch North River, the MDFW conducted fish population sampling between August 2000
and September 2001. Two locations were sampled and several species were collected including
blacknose dace, slimy sculpin, longnose dace, Atlantic salmon, white sucker, brown trout, longnose
sucker, eastern brook trout, and one brown bullhead. Multiple age classes of Altantic sailmon and brook
trout were documented (M DEP 2003).

In September 2001, the MDFW conducted fish surveys along the mainstem North River. The fish
community was dominated by multiple age classes of Atlantic salmon; with one rainbow, brown and
brook trout also collected (MDEP 2003).

South River Subwater shed

The South River was also sampled for fish by MDFW in recent years. Fish species found in the South
River during an August 2000 collection consisted of blacknose dace, Atlantic salmon, longnose dace,
common shiner, creek chub, eastern brook trout, slimy sculpin, and pumpkinseed (MDEP 2003).

Green River Subwatershed

September 2000 sampling efforts within the Green River showed that fish communities were comprised
of slimy sculpin, brown trout, longnose dace, and blacknose dace (MDEP 2003). Atlantic salmon were
also caught in severa tributaries to the Green River. The Vermont portion of the Green River supports
populations of wild brook trout as well (VANR 2003).

3.3.3 Critical Habitatsfor Freshwater Species

The Natural Heritage and Endangered Species Program (NHESP) recently completed the “Living Waters’
project. The goal of the Living Waters project is to promote the protection of freshwater biodiversity in
Massachusetts. Water flow manipulations and water quality degradation can threaten freshwater species
and their habitat; therefore, NHESP devel oped the Living Waters project to identify the most critical areas
for freshwater biodiversity in the state in order to better protect these resources.

The results of the project were the delineation of Living Waters core habitats and critical supporting
watersheds. Core Habitats either represent the lakes, ponds, rivers, and streams that provide habitat for
rare freshwater species, or overall exemplary aguatic habitats. The critica supporting watershed
identifies the more immediate portion of a core habitat's watershed where conservation efforts should be
targeted (NHESP 2003).

Severa Living Waters core habitat areas were identified within the Deerfield River Watershed, including
several mainstem reaches and tributaries (Figure 3.3.3-1). Significant portions of the Cold River, Pelham
Brook, Chickley River, Clesson Brook, North, South, and Green Rivers and their subtributaries were
identified as core habitats. In addition, significant portions of the mainstem Deerfield between the Fife
Brook and Station No. 4 dams were delineated as core habitats, as well as portions of the Deerfield below
Station No. 2 Dam, and its mouth. Roads and agriculture were considered the greatest potential threats to
the core habitats within the Deerfield River Watershed (NHESP 2003).
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Figure 3.3.3-1: NHESP Living Waters Core Habitatsand
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34 Wildlifeand Terrestrial Habitat

3.4.1 Wildlife Species Occurrence

The Deerfield River Watershed supports a wide variety of wildlife species. Big game species occurring
within the watershed include wild turkey, white-tailed deer, moose, and black bear. White-tailed deer are
the only species requiring special winter habitats known as “deer yards.” Studies in Vermont identified
approximately 11 deer yards along the Deerfield River and various tributaries in the mid-1990's, while
similar studies have not been completed in Massachusetts, it is believed that steep south and west facing
slopes may hold deer in the winter (FERC 1997).

White-tailed deer and black bear populations in the Massachusetts portion of the watershed are quite
extensive. The watershed typically ranks among the highest in terms of annual bear harvest in
Massachusetts. Moose are known to inhabit the Green Mountain region of the upper watershed. There
have also been anecdotal sightings of moose in the eastern part of the Massachusetts portion of the
watershed.

Furbearing species common in the watershed include beaver, mink, muskrat, and otter with eastern coyote
and bobcat present in the upland areas. There have been anecdotal reports of fisher sightingsin the Green
River subwatershed. Other mammals observed in the watershed are the red and gray fox, marten, river
otter, meadow jumping mouse, woodland jumping mouse, and various moles. Green frogs, bullfrogs,
treefrogs, and American toads are the most common amphibians.

Recent studies (DRWA 2003a) were conducted by inventorying calling amphibians in the Massachusetts
portion of the Deerfield River Watershed. The three most common and widely-distributed species of
calling amphibians in the watershed were the spring peeper, green frog, and gray treefrog, which were
found in a variety of wetland habitats. Intermediate in occurrence and distribution were the bullfrog and
wood frog. Bullfrogs were only observed in wetlands with areas of open water, while wood frogs were
found predominantly in seasonally flooded areas. The occurrence of wood frogs was positively
associated with the amount of tree cover at a given site. The least frequently encountered amphibians
were the American toad, pickerel frog, and northern leopard frog. Habitat preferences for these species
could not be determined by the study. Fowler’s toad and the spadefoot toad were not observed during the
study. The Fowler’s toad is more common in eastern Massachusetts, and the spadefoot toad is listed as
threatened by the Natural Heritage and Endangered Species Program (NHESP). The study concluded that
on-road vehicle kills are probably a major cause of mortality to amphibian populations. Preservation of
wetlands diversity and prevention of habitat fragmentation were deemed as being critical components of
the long-term health of amphibian populations.

Bird species inhabiting the watershed include common loon, great blue heron, Canada goose, black duck,
wood duck, mergansers, rails, flycatchers, swallows, warblers, sparrows, black-capped chickadees, tufted
titmice, starlet tanagers, American robins, song sparrows, and common grackles.

Recent studies also documented various marshbirds in the watershed (DRWA 2003a). Four of the eight
target species of marshbirds were documented during the study. Three of the four species never observed,
Pied-billed grebe, common moorhen, and sedge wren, rarely breed in Massachusetts. The fourth species,
the king rail, is at the northernmost edge of its breeding range in Massachusetts.

American bitterns were identified at seven (29%) of the wetlands inventoried and five of the seven sites

range in size from 15 to 23 acres. The least bittern was the rarest marshbird of the four target species
observed, occurring at only one wetland. Species scarcity was attributed to their tendency to avoid high
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altitude-freshwater wetlands and unstable water regimes. Virginia rails were identified at 46% of
wetlands surveyed, which made it the most frequently observed marshbird. This species was found in
wetlands ranging from 8 to 33 acres.

Soras were rarely detected, as they were found at 13% of the wetlands surveyed. Soras typically occur at
sites with greater amounts of cattails and increasing edge between aquatic bed/open water and emergent
vegetation. Several wetlands appeared to contain appropriate habitat for breeding soras; however, no
birds were detected at these sites. The study recommended that similar inventories be conducted in the
future to determine whether changes have occurred in marshbird distribution and abundance.

Common loons have been observed on Somerset Reservoir in Vermont since 1977. Common loons
nested on Somerset Reservoir during 13 of 17 years from 1977 to 1994 and were successful (young
survived through August 31) in seven of those years accounting for 6% of the known common loon
production in Vermont. Common loons set up breeding territories on large lakes. The common loon has
reduced mobility on land and, therefore, its nest building is restricted to the waters edge. Due to its nest
location and lack of mobility on land, common loon nesting success is sensitive to water level fluctuations
and human disturbance. As this is the southernmost location of breeding loon pairs in Vermont, it
represents a value of special significance to agencies, non-governmental organizations and to the general
public. The water level management plan within Somerset Reservoir, adopted as part of the 1997
relicensing, will alow loons to more successfully nest on natural sites and enhance shoreline feeding
habitat (FERC 1997).

3.4.2 Protected Species and Habitats

In 1994, the USFWS reported that there were no populations of federaly listed or proposed endangered
wildlife species in the Deerfield River Watershed with the exception of occasiona transient individuals
(FERC 1997). Bald eagles and peregrine falcons (both on the federal endangered species list) are known
to occasionally use habitats in the Deerfield River Watershed but are not known to permanently reside.
The federally endangered shortnose sturgeon from the Connecticut River have been known to utilize the
lower 2-mile reach of the Deerfield as an apparent refuge area to escape high spring flows in the
Connecticut on their way to upstream spawning grounds, however, overal use is very limited and
sporadic.

The NHESP has also identified locations of estimated habitats of rare wildlife and uses the information to
assist in the enforcement of wetlands, endangered species, and forest management regulations. Figure
3.4.2-1 delineates the approximate geographical extent of these habitats of state protected rare wildlife. In
the Massachusetts portion of the Deerfield River watershed, more than 38 estimated habitats have been
identified by the NHESP. Current dataindicates that at least 7 invertebrates, 57 plants, and 17 vertebrates
of specia concern occur in the watershed (NHESP 2003).

As a companion to the estimated habitats of rare wildlife information, NHESP also identified locations of
priority habitats of rare species. This information consists of habitats for rare plant and animal
populations that are protected under the Massachusetts Endangered Species Act regulations. There is
typically substantial overlap between locations of estimated and priority habitats, there are also significant
differences as well. In the Massachusetts portion of the Deerfield River Watershed, more than 80 priority
habitats have been identified (Figure 3.4.2-1).

The NHESP also completed the BioMap project, which identified areas most crucial to protecting the
state’ s native biodiversity. Maps were created through an evaluation of over 7,000 site-specific records of
rare plants, animal's, and natural communities collected over a 22-year period. The maps include the most
viable rare species habitats and natural communities (i.e., core habitat) and large minimally-fragmented
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supporting natural landscapes that safeguard the core habitats. BioMap identifies those areas most in need
of protection to conserve biodiversity. The goal of the BioMap is to promote strategic land protection by
identifying those areas most in need of protection to conserve biodiversity.

Significant concentrations of core habitats and supporting natural landscapes in the Deerfield River
Watershed (Figure 3.4.2-2) occur within portions of the Savoy and Mohawk Trail state forests, in areas
adjacent to Clesson Brook, the North, South, and Green Rivers, as well as along the Deerfield River
below Station No. 2. Smaller core habitat areas occur in other portions of the watershed as well.

3.4.3 Vernal Poolsand Wetlands

There are several wetlands in the Vermont portion of the watershed mostly located on the plateau east of
the Green Mountain peaks. These include a 70-acre emergent marsh around Billings Pond in Searsburg, a
100-acre marsh around Red Mill Pond in Woodford, the 250-acre Beaver Meadows wetland complex in
Woodford, the 200-acre Camp Meadows wetland complex in Woodford, the 50-acre Castle Meadows
wetland complex in Glastonbury, and a number of 30-40 acre wetlands in the remaining parts of the
watershed. Despite the apparent abundance of wetlands in Vermont, wetland habitat has been
significantly reduced since the 19™ century due to logging and agricultural land clearing. It is estimated
that Vermont and Massachusetts have lost approximately 35% and 28%, respectively, of their wetlandsin
the last 200 years. This reduction of wetlandsis primarily due to major changesin land use. Since 1880,
over 1.7 million acres of farmland in Vermont have been reverted back to forest but wetland loss
continues at arate of about 120 acres annually (FERC 1997).

Vernal pools are small, shallow ponds characterized by periods of dryness. Verna pool habitat is
extremely important to a variety of wildlife species including some amphibians that breed exclusively in
vernal pools, and other organisms, which spend their entire life cycles confined to verna pool habitat.
Many additional wildlife species utilize vernal pools for breeding, feeding, and other important functions
(MassGI S 2003).

According to MassGIS data, there are 11 certified verna pools (Figure 3.4.3-1) in the Massachusetts
portion of the Deerfield River Watershed. These vernal pools were certified by the Natural Heritage and
Endangered Species Program (NHESP) according to the Guidelines for Certification of Verna Pool
Habitat (5/88, MDFW). In most cases, certified vernal pools are offered protections under the state
wetlands protection act regulations, as well as the state water quality certification, state Title 5, and forest
cutting practices act regulations.

NHESP staff also identified locations of potentia vernal pools by aeria photograph interpretation.
However, in some instances, not all potential vernal pools were identified due to unfavorable conditions
in the landscape topography, pool physiography and/or photograph quality. Furthermore, vernal pool
habitats occur in a wide variety of landscape settings, including forested swamps, bogs, and other
wetlands. Vernal pools within these settings were not typically interpreted, but are nonethel ess legitimate
and valuable vernal pools (MassGI S 2003).

Within the Massachusetts portion of the Deerfield River Watershed, over 450 potential vernal pools were
identified as part of the NHESP effort (Figure 3.4.3-1). In order for a vernal pool to be officialy
certified, specific information must be collected in the field and presented to the NHESP. Potential vernal
pools do not receive protection under state wetlands protection act regulations, or any other state or
federal wetlands protection laws.
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344 Forests

The MDCR oversees forest management practices in Massachusetts. Regulations require a landowner to
file a cutting plan if more than 25,000 board feet (or >50 cord) of wood is proposed to be harvested.
Development of the cutting plan requires a forester to visit the proposed site to evaluate potential impacts
to streams and wetlands, as well as soil erosion prevention measures. The cutting plan is screened by
NHESP to determine if logging has the potential to impact areas of special significance, as well as make
recommendations to minimize any adverse impacts.

If the plan complies with the state regulations, then it is approved and logging can commence. Interim
checks by alicensed forester are conducted throughout the cutting process to ensure compliance with the
plan. After cutting is completed, the site is visited by a licensed forester who submits a summary report
to MDCR.

3.4.5 Exotic/lnvasive Species

Japanese knotweed is native to Southeast Asia and was introduced into the United States during the late
1800s. Due to its rapid growth rate, ability to tolerate a wide range of environmental conditions, and
difficulty in removal, Japanese knotweed is considered to be a highly threatening and invasive species.
Field surveys for Japanese knotweed were completed on eight tributaries (Table 3.4.4-1) to the Deerfield
River (DRWA 2003b).

Table 3.4.4-1: Deerfield River Tributaries Surveyed for Japanese Knotweed

Tributary Name Proportion of Stream Surveyed
Avery Brook 93%
Bear River 23%
Chickley River 32%
Clesson Brook 70%
Green River 49%
Sanders Brook A7%
South River 46%
Tannery Brook 100%

Overall, Japanese knotweed infestations are relatively extensive along the tributaries surveyed and can be
found on seven of the eight tributaries surveyed. Clesson Brook, and the Chickley, Green, and South
rivers have the most severe infestations of Japanese knotweed, while Avery Brook and Bear River have a
moderate level of infestation. Tannery and Sanders Brook have little or no infestation (DRWA 2003b).

In general, knotweed infestations were more abundant in riparian areas that were adjacent to roads due to

favorable growth conditions created by increased streambank disturbance and increased light levels
(DRWA 2003b).
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3.5 Open Space

Franklin Regional Council of Governments (FRCOG) is leading anffort to develop an open space and
recreation plan for the Deerfield River Watershed (FRCOG 2004). This open space and recreation plan
will consist of a summary action plan that encompasses watershed-wide open space and recreation,
natural resource protection, and land protection strategies to be undertaken by communities within the
watershed. An Open Space and Recreation Plan is a blueprint for how a community will grow without
losing its valued open space and recreational assets. The effort isto be completed by June 30, 2004.

3.5.1 Land UsePatternsand Changes

The maority of the watershed is heavily forested with farmland typifying the eastern portion.
Development has been documented in distinct areas of the watershed, particularly in the towns of
Greenfield and Shelburne. Industrial development is common along maor rivers and commercial
development in village centers and along the Mohawk Trail. Large residential subdivisions are
uncommon in the watershed (FRCOG 2004).

Land use for the Vermont portion of the watershed consists of 85% forested, 9.4% water/wetland, 2.2%
agriculture, and 0.4% residential (VANR 2003). Figure 3.5.1-1 depicts land use in the Massachusetts
portion of the Deerfield River Watershed. The Massachusetts portion of the watershed is largely
undeveloped and classified as approximately 81% forested, 9% agriculture, 5% urban/residential, and
1.5% water/wetland with most of the urban land in the southernmost portions of the watershed (Table

3.5.1-1).

Table3.5.1-1: Land Usein the M assachusetts Portion of the Deerfield River Water shed

Land Use Type | Percent Breakdown Description
Forest 80.6% Forest
Cropland 5.7% Intensive agriculture
Residential 45% m;:]tii;‘grgti:lryé;l(;[srgdler than 1/4 acre lots; 1/4 - 1/2 acre lots; larger|
Pasture 3.1% Extensive agriculture
Open Land 2.4% Abandoned agriculture; power lines; areas of no vegetation
Water 0.9% Fresh water; coastal embayment
'Woody Perennial 0.7% Orchard; nursery; cranberry bog
Recrestion O8% i rounds, dhive s besthes marines suimmingpools
Wetland 0.5% Nonforested freshwater wetland
Urban Open 0.3% lljﬁ\g(e\s/;elcg;nezulagneds; public & institutional greenspace; also vacant
Commercial 0.3% General urban; shopping center
Transportation 0.3% Airports; docks; divided highway; freight; storage; railroads
Mining 0.1% Sand; gravel and rock
Industrial 0.1% Light & heavy industry
Waste Disposal 0.02% Landfills; sewage lagoons
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Since 1985, there have been significant changes in land use within the Massachusetts portion of the
watershed. Specifically, large lot residential development has resulted in the loss of forest and farmland.
Between 1985 and 1999, the watershed experienced reductionsin cropland (10%), pastureland (22%), and
forest (1%), with a 58% increase in large-lot residential development. This development typically
occurred via construction of single-family homes on lots along existing roadways (FRCOG 2004).

Itislikely that land use in the watershed will follow a similar pattern in the foreseeable future. However,
the population within the watershed is projected to increase at a faster rate than previously experienced;
therefore, changes in land use patterns are expected to be more pronounced. (FRCOG 2004).

3.5.2 Population Growth and Projections

Table 3.5.2-1 illustrates the population trends between 1970 and 2000 for towns within the Massachusetts
portion of the watershed (FRCOG 2004). Significant increases in population (>10%) were experienced in
11 of the 15 towns located within the watershed. Overall, the Massachusetts portion of the watershed
experienced a growth rate of 14.4%, while population in Massachusetts as awhole increased 11.6%.

Table 3.5.2-1: Population Trends (1970-2000) of Towns within the Massachusetts Portion of the
Deerfield Water shed (FRCOG 2004)

Percent Change
1970 Population | 2000 Population 1970-2000

Savoy 322 705 118.9%
Heath 383 805 110.2%
Leyden 376 772 105.3%
Conway 998 1,809 81.3%
Charlemont 897 1,358 51.4%
Hawley 224 336 50.0%
Ashfield 1,274 1,800 41.3%
Colran 1,420 1,813 27.7%
Rowe 277 351 26.7%
Deerfield 3,873 4,750 22.6%
Shelburne 1,836 2,058 12.1%
Buckland 1,892 1,991 5.2%
Florida 672 676 0.6%
Greenfield 18,116 18,168 0.3%
Monroe 216 93 -56.9%
Deerfield River Water shed 32,776 37,485 14.4%

M assachusetts 5,689,377 6,349,097 11.6%

The FRCOG and the Berkshire Regional Planning Commission (BRPC) project populations for the

majority of towns to increase by approximately 7,300 people by 2025, an increase of 19.5% (FRCOG
2004).

Build-out analyses provide another measure of the potential for future growth. Such analyses were
completed for all towns within the Massachusetts portion of the watershed during 2001. The effort was
sponsored by the Massachusetts Executive Office of Environmental Affairs (EOEA). The results of those
analyses show the potential for significant growth and demand for services in the watershed's
communities under maximum build-out conditions (Table 3.5.3-1).
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Table 3.5.3-1: Results of Build-Out Analyses for Massachusetts Portion of the Deerfield River

Water shed
Town Additional Additional Additional Water Additional Solid
Developable Land Residents Demand at Build-out Waste (tons/yr)
Area (acres) (gallong/day)
Ashfield 18,860 22,407 1,908,497 11,494
Buckland 8,212 10,310 887,017 5,289
Charlemont 8,336 13,917 1,110,250 15,169
Colrain 16,174 28,355 2,225,301 14,546
Conway 14,256 13,195 991,986 6,769
Deerfield 12,000 18,624 2,272,093 9,554
Greenfield 5,796 18,883 1,849,865 9,686
Hawley 6,965 8,057 604,241 4,113
Heath 11,011 13,942 1,104,264 7,152
Leyden 7,926 9,798 855,734 5,026
Monroe 3,080 3,403 300,567 1,745
Rowe 5,694 2,923 500,667 1,499
Shelburne 6,117 7,405 763,930 3,799
Florida 4,338 5,856 439,198 2,635
Savoy 6,954 6,027 451,994 2,712
Water shed 135,719 183,102 16,265,604 101,188

For al towns combined, build-out analyses indicate a significant future growth rate. In terms of
infrastructure and space needs, these increases could result in an additional 135,719 acres being
developed, amost 16 million gallons per day of additional water demand, and more than 101,188
additional tons/year of solid waste generation to serve the 183,102 additional residents.

The probability that maximum build-out conditions would occur in the watershed is low; however, if 20%
of the watershed’s open space were developed, significant ateration to watershed’s character could be
expected. Under these build-out conditions the population within the watershed would be expected to
grow to approximately 70,000 (FRCOG 2004).

The potential for significant future growth means that substantial pressure will likely be placed on the
natural resources of the watershed — particularly water and land resources — to meet the needs of
expanding populations. This pressure will necessitate careful planning to reduce the environmental
impacts of growth, including the protection of significant natural resources.

35.3 Protected Lands

Efforts by government agencies and private conservation organizations have resulted in a significant
amount of protected land in the watershed. This includes permanently protected land owned by private
landowners, municipal, state, and nonprofit organizations, and utilities (Figure 3.5.3-1), as well other
areas with less stringent land protections. Overall, approximately 63.1 square miles of the watershed are
considered “protected open space” (Table 3.5.3-1), representing approximately 18.2% of the watershed.
Other open space lands with less stringent land protections also comprise significant parts of the
watershed.
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Table 3.5.3-1: Protected Open Space Lands in the Massachusetts Portion of the Deerfield River

Watershed
Category Square Miles % of Total
Protected in Perpetuity® 63.1 18.2
Temporary’ 68.4 19.7
Limited® 1.8 0.5
None’ 5.7 1.6

Temporarily protected parcels are those that are enrolled in the Massachusetts Chapter 61 tax abatement
programs (Table 3.5.3-2). These programs offer landowners a reduction in their property taxes if the
landowner agrees that the predominant use of the land will not change during a specified time period.
Lands are protected for ten years under Chapter 61 and 61B, and one year under the Chapter 61A
designation, which assists farmers by reducing taxes while land is maintain in agricultural use. The
Chapter 61 designation provides incentives for owners of actively managed forestland, while landowners
with a Chapter 61B designation receive lower property taxes in exchange for keeping land in open space
for ten years.

Table 3.5.3-2: Chapter 61 Landsin Massachusetts Portion of the Deerfield River Water shed

Category Square Miles % of Total
Chapter 61 (Forestry) 43.4 57.1
Chapter 61A (Agricultural) 10.0 13.2
Chapter 61B (Recreation) 22.6 29.7

In addition to the aforementioned watershed open space and recreation plan currently being conducted by
FRCOG, severa towns within the Massachusetts portion of the watershed have completed their open
space plans. Table 3.5.3-3 depicts that status of each town’s open space planning.

Table 3.5.3-3: Status of Open Space Plan with Massachusetts Portion of the Deerfield River
Water shed

Town Open Space Plan Status
Ashfield Plan to be completed by June 2004
Buckland Plan to be completed by June 2004
Charlemont | Plan to be completed by June 2004
Calrain Plan to be completed by June 2004
Conway Plan Complete

Deerfield Plan Complete

Florida Draft Plan Complete

Greenfield Plan Complete

Hawley No Plan

Heath Plan Complete

Leyden Plan to be completed by June 2004
Monroe No Plan

Rowe Plan Elements to be completed by June 2004

® Legally protected in perpetuity and recorded as such in adeed or other official document.

" Legally protected for less than perpetuity (e.g. short term conservation restriction or Chapter 61 lands), or
temporarily protected through an existing functional use.

8 Protected by legal mechanisms other than those above, or protected through functional or traditional use.

® Totally unprotected by any legal or functional means. This land is usually privately owned and could be sold
without restriction at any time for another use (e.g. scout camps, private golf course, and private woodland).
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Town Open Space Plan Status
Savoy Plan Complete
Shelburne Plan to be completed by June 2004

354 Zoning

Communities use a variety of planning tools including local by-laws and ordinances to control or
otherwise guide growth. The most widespread zoning district in the watershed is the Residential-
Agricultural designation (Table 3.5.4-1). Buckland, Colrain, Deerfield, Greenfield, and Shelburne have
commercial districts.  Industrial zones are delineated in Buckland, Colrain, Conway, Deerfield,
Greenfield, Rowe, and Shelburne.

Table 3.5.4-1: Zoning Districtswithin Deerfield River Water shed Communities

Town Zoning Districts
Ashfield Rural-Residential and Agriculture
Buckland Industrial

Commercial

Residential with sewer/water
Residential without sewer/water
Charlemont Residential/Agricultural
Colrain Industrial

Commercid

Residential /Agriculture
Conway Residential / Rural Agricultural
Light Industria

Deerfield Small Business

Commercid

Industrial

Central Village Residentia
Planned Industrial

Residential -Agricultural
Water Protection

Florida Agricultural/Residence
Greenfield Central Commercid

General Commercial

Genera Industry

Health Service

Limited Commercial

Office

Planned Industry

Urban Residential

Suburban Residential

Rural Residential
Semi-Residential

Hawley Rural

Heath Primarily Agriculture and Residential
Residential/Recreational Mohawk Estates
Floodplain

Town Center

Water Supply
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Town

Zoning Districts

Leyden Central Village Residential
Residential/Agricultural
Monroe Rural Residential
Rowe Residential-Agricultural District
Industrial
Savoy Agricultural/Residential
Shelburne Commercial
Industrial
Residential

Village Residential
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3.6 Recreation

The Deerfield River is one of the most heavily used recreational rivers in the New England Region, with
the most favored activities being whitewater boating and angling (FERC 1997). Several commercial
whitewater outfitters offer raft, canoe, and kayak trips within the watershed. These companies include
Crabapple Whitewater Outfitters, North American Whitewater Expeditions, Wilderness Plus Rafting, and
Zoar Outdoors. Individual recreational users are also attracted to the area for rafting, canoeing and
kayaking, athough kayak trips are somewhat more common (USGen 2000). Other activities within the
watershed include angling, hiking, downhill skiing, cross-country skiing, camping, picnicking,
swimming, snowmobiling, foliage and wildlife viewing, and hunting.

3.6.1 Whitewater Boating

Due to its proximity to population centers and the predictability of its flows, the Deerfield River is one of
the premier whitewater boating locations in the region. Whitewater boating has devel oped steadily along
the river due to designated whitewater boating flows provided at several hydroelectric dams currently
owned by USGen. Since 1991, USGen has provided scheduled flow releases suitable for whitewater
boating at the Station No. 5 and Fife Brook dams. The availability of water from storage at Harriman
Reservoir makes whitewater boating available at Station No. 5 and below Fife Brook at times of the year
and on a predictable schedule that nature could not provide.

Overall, the Deerfield River provides opportunities for Class' | through Class V whitewater boating
within a 15-mile radius of Charlemont. Whitewater boating primarily occurs in two stretches in
Massachusetts: a 2.6-mile stretch in the Station No. 5 bypass (the Monroe Bridge Section or Dryway) and
a 17-mile stretch between the Fife Brook Dam and the Station No. 4 Dam (the Fife Brook Section).

The Monroe Bridge Section is one of only four Adventure Class (at least Class 1V) whitewater stretches
offering commercial boating in New England. As a result of the recent FERC relicensing, USGen
constructed a boat slide and launching ramp at the Monroe Bridge put-in site. The Dunbar Brook Picnic
Areaisused as atake-out point for this section (Banks 2001).

The Fife Brook Section consists of three distinct boating segments. The first segment starts below Fife
Brook Dam and extends downstream approximately 5 miles to Zoar Gap, where the only Class 11 rapid
exists in the entire section. This segment is frequented by commercia rafting companies, canoers, and
kayakers. The middle segment extends from Zoar Gap to Shunpike Picnic Area, which caters to tubers
and novice canoers, as well as more highly skilled boaters. The lower segment extends from Shunpike
Picnic Area to the Station No. 4 Dam. Tubers, novice canoers, and persons who are on unguided
commercia trips primarily use this area (Banks 2001).

During higher flow conditions, boaters occasionally float six miles of Class| and Il whitewater along the
East Branch Deerfield River from the Somerset Reservoir to the Searsburg Impoundment. In addition,
Class Il whitewater opportunities are available below the Station No. 2 Dam when the hydroelectric
project is generating. A boat dide and stairs are currently planned for construction at the Station No. 2
Dam, which will likely result in increased boating activity. Currently due to limited access, boating
activity between Station No. 3, Gardners Falls and Station No. 2 dams is sparse (Banks 2001). An 8-mile
stretch of the Green River upstream of West Leyden, Massachusetts is largely Class Il whitewater, with
some Class 11 whitewater at high flows.

19 Based on the International Scale of River Difficulty, which defines six difficulty classes of whitewater: Class |-
easy, Class |1-novice, Class I11-intermediate, Class IV-advanced, Class V-expert, and Class VI-extreme.
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There are several locations along the Deerfield River with public access for canoes, boats, and kayaks.
USGen recently constructed a boat slide and launching ramp at the Monroe Bridge put-in site below the
Station No. 5 Dam that is typically used by whitewater paddlers. The Dunbar Brook picnic area located
approximately 2.5 miles downstream is used as a take-out point in this river reach. Below Fife Brook
Dam in the town of Florida, there is popular access point frequently used by whitewater paddlers. The
Zoar Gap Picnic Area, located in Charlemont, also represents a popular river access point for whitewater
paddlers. Further downstream, the Shunpike Picnic Area, located in western Charlemont, also provides
good accessto theriver. Thissiteis owned by the Massachusetts Highway Department. There is another
put-in site approximately one mile from the Buckland/Charlemont border that is not particularly well
marked. Slightly west of this site, USGen owns and operates an access point that also has picnic tables.
Wilcox Hollow is a river access point located near the Gardners Falls Dam in Shelburne. The site is
owned and maintained Consolidated Edison. A boat slide and stairs are currently planned for
construction at the Station No. 2 Dam.

3.6.2 Angling

Both lake and river angling opportunities abound within the Deerfield River Watershed. Warmwater and
coldwater species inhabit the impoundment and riverine portions of the Deerfield River. In particular,
Somerset Reservoir, largely surrounded by the Green Mountain National Forest, supports an excellent
brook trout fishery. Harriman Reservoir has the highest amount of summer angler use in the watershed.
This reservoir as well as the remaining Deerfield River impoundments also provides significant ice
fishing opportunities. Harriman is stocked with landlocked salmon, lake trout, brook trout, brown and
rainbow trout. Thereis also an abundance of warmwater species such as smallmouth bass, yellow perch,
and rainbow smelt. The VDFW stocked the Harriman bypass reach in order to establish a brook trout
population. This has presumably resulted in a self-sustaining brook trout population, which will likely
increase angler usage.

Angling is particularly popular below Fife Brook Dam, as well, where the MDFW manages a highly
valued catch and release trout fishing area (from Fife Brook dam to Hoosac Tunnel and From Pelham
Brook to the Mohawk Campground). The MDFW typicaly stocks rainbow and brown trout in these
areas. Inthe spring and fall, fly-fishing is very popular below the Station No. 4 Dam near the confluence
with the North River (Banks 2001). Excellent trout fishing opportunities are also available below the
Station No. 2 Dam, where anglers typically focus effort near Bardwell Ferry Bridge. Thisisduein part to
the remote nature of the Station No. 2 reach. Mgjor tributaries to the Deerfield, such as the Cold River,
a so provide angling opportunities.

3.6.3 Hiking

The Mohawk Trail of western Massachusetts, also known as state highway Route 2, was one of the
earliest Scenic Bywaysin New England (FRCOG and BRPC 2002). Large portions of the trail follow the
Deerfield River and the Mahican-Mohawk Trail, a former Native American trail linking the Hudson and
Connecticut River Watersheds. Thisoriginal trail is currently being reestablished as a recreational trail in
the Deerfield River Watershed.

In addition, there is a vast network of trails throughout the watershed and particularly within the state

forest lands (Section 3.6.5). These trails offer opportunities for hiking, horseback riding, and cross-
country skiing.
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3.6.4 Downhill and Cross Country Skiing

Commercia downhill ski areas located in the Deerfield River Watershed include the Berkshire East Ski
Areain Charlemont, Massachusetts and the Mt. Snow Ski Areain Dover, Vermont. Cross Country skiing
opportunities are also available via a network trails within state forest lands (Section 3.6.5) as well asin
various other portions of the watershed, such as Highland Pond in Greenfield, which maintains 19 miles
of cross country ski trails.

3.6.5 StateForestsand Parks

The Green Mountain National Forest encompasses approximately 40% of the Deerfield River Watershed
within the state of Vermont (VDEC 1992). In addition, the MDCR manages a number of lands and
facilities in the watershed, including several state forests, and state parks (Figure 3.6.5-1).

The Mohawk Trail State Forest, located just west of Charlemont, encompasses approximately 6,457
acres, and is considered to be one of the most scenic woodland areas in Massachusetts (FRCOG and
BRPC 2002). The forest includes much of the last remaining old growth forests in Massachusetts, as well
as a swimming area in the Cold River and a day use picnic area. There are also 56 campsites and six
overnight log cabins in the forest. In addition, severa original Native American trails, including the
Mahican-Mohawk Trail, are available for hiking.

The 11,118-acre Savoy Mountain State Forest is located slightly west of the Mohawk Trail State Forest.
This forest consists of several miles of wooded trails with the very scenic North and South Ponds offering
fishing, picnicking, and swimming opportunities. There are 45 campsites and four log cabins located
within the forest. Significant natura features within the forest include Bog Pond, with its floating bog
island, and Tannery Falls, with cascading waterfalls.

The Kenneth Dubugue Memorial State Forest encompasses 7,882 acres, and consists of 47 miles of
snowmobile trails, 35 miles of horse trails, six miles of hiking trails and a one mile interpretive trail. The
Monroe State Forest is a 4,321-acre forest encompassing southern and central Monroe, and extending into
Florida. The forest includes a lookout platform on the side of Hunt Hill, more than five miles of streams
supporting native brook trout, and several miles of trails for hiking and horeseback riding. Hunting and
winter activities are also available. Catamount State Forest is located on 1,125 acres in southwestern
Colrain and eastern Charlemont. A 27-acre lake and nearby streams are stocked with trout. The area
offers hiking and bridle trails, as well as the opportunity for various winter activities. H. O. Cook State
Forest is located in the northwestern Colrain and northeastern Heath, just south of the Vermont state line.
Its 1,620 acres offer hunting, fishing, hiking and horseback riding trails and winter activities. The more
than five miles of streams support native brook trout.

The Conway State Forest, a 1,946-acre forest in southern Conway, provides hiking and horseback trails,
and more than four miles of streams for trout fishing. It also offers hunting and winter activities. Nearby,
the South River State Forest encompasses 500 acres in Conway and provides picnic tables along the
South River to its confluence with the Deerfield River, plus several primitive campsites. Fishing is
available in the South, Bear, and Deerfield Rivers.

Other state forest lands in the watershed include the D.A.R State Forest, Florida State Forest, Leyden
State Forest, Buckland State Forest, and the Shelburne State Forest.
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3.6.6 Snowmobiling

Snowmobiling is alowed within severa state forests including Savoy Mountain State Forest, Monroe
State Forest, Kenneth Dubuque State Forest, and Mohawk Trail State Forest. A major regional trail
connects the Savoy Mountain State Forest and the Monroe State Forest. This trail also connects an
extensive system of trails location in the upper Massachusetts portion of the Deerfield River Watershed.
There are several snowmobile clubs in the watershed including the Buckland Riders Snowmobile Club,
Indian Head Snowmabile Club, and the Snowmobile Association of Massachusetts (FRCOG and BRPC
2002).

3.6.7 Hunting

The MDFW manages a Wildlife Management Area within the watershed. The Poland Brook Wildlife
Management Area is located in Conway, Massachusetts along Poland Brook, a tributary to the South
River. Most of the 664-acre site was used as a dairy farm prior to acquisition by MDFW. Many of the
farm fields are maintained either via mowing by MDFW personnel or via cooperative farm agreements
with local farmers. One of primary activities at this site is pheasant hunting.

Big and small-game hunting are very popular throughout other portions of the watershed. The
undeveloped nature of the watershed coupled with excellent wildlife habitats present many opportunities
for recreational hunting. White-tailed deer and black bear populations are quite extensive in the
watershed and the area typicaly ranks among the highest in terms of annual bear harvest in
M assachusetts.

3.6.8 Swimming

Swimming uses are common throughout the Deerfield River Watershed. Within Vermont, the following
lakes are popular for swimming and are known to receive fairly significant use. Adams Pond in
Woodford, Vermont has two designated swim beaches, Grout Pond in Stratton, Vermont has one
designated swim beach, and Lake Raponda in Wilmington, Vermont has a popular swim beach.
Swimming also occurs at several locations on Harriman Reservoir including the south and north beaches,
and swimmers typically use the public access area at Somerset Reservoir. In addition, there are popular
swimming spots located near waterfall areas on the West Branch Deerfield and the East Branch of the
North River. The Green River also has two notable swimming areas in the Vermont portion (VANR
2003).

Within the Massachusetts portion of the watershed, there was a high degree of informal recreational use
directly below the Station No. 3 Dam. This site, known as the “potholes’, is an area of exposed bedrock
with glacial potholes. Access to the areawas provided by stairs from downtown Shelburne Falls, and the
site was used for swimming and sunbathing. The site is no longer publicly accessible asit was closed in
2002. During a typical summer day, hundreds of individuals would recreate at this site (Banks 2001).
Thereisasimilar setting near the confluence of the North River and the Deerfield River, although overall
use is not as high. A large pool at this confluence below exposed bedrock and cascades attracts
swimmers, sunbathers, and tubers (FERC 1997).

MDEM manages a swimming area at Mohawk State Park along the Cold River in Charlemont,
Massachusetts. The Greenfield Swimming Pool Dam located on the Green River is popular public
swimming area. The dam is about 2 feet high, and flashboards are used to raise the pool behind the dam
during the swimming season (MDEP 2003).
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3.6.9 Passive Recreation

The rural/undeveloped nature of the watershed along with its established network of trails and
conservation lands present opportunities for more passive types of recreation such as bird watching,
nature photography, and winter animal tracking. The High Ledges Wildlife Sanctuary, owned by the
Massachusetts Audubon Society, has a variety of flowering plants and a network of trails. The GTD
Griswold Conservation Area in Greenfield consists of 200 acres of conservation land providing nature
study and bird watching activities. Other passive recreation areas in the watershed include Greenfield
Energy Park and Poet’'s Seat Tower. These facilities offer recreation activities including sightseeing,
wildlife viewing, and picnicking.

3.6.10 Instream Recreation Safety

To assist water-based recreationalists, USGen maintains a river flow information phone (Flo-fone). The
Flo-fone is a toll-free public service announcement that river users can access to determine flow release
schedules from the hydroelectric projects for an upcoming 24-hour period.  The Flo-fone is updated
daily, at aminimum, to reflect current and anticipated flow release (generation) conditions.

An assessment of recreational safety issues within the watershed (Banks 2001) identified several issues
related to the Flo-fone system. Since the advent of deregulation (1998), project operators have found it
increasingly difficult to predict changes in flow. Competitive marketing of electricity can result in
requests to generate electricity almost immediately resulting in rapid and previously unplanned increases
in water level. This situation has been a source of frustration for many recreationists, who often arrive at
the river to find water levels above or below those posted on the Flo-fone. The study also suggested a
rating and definition system to accompany the Flo-fone. This system would alow users to understand the
technical skills necessary to negotiate a given river flow.

A recent study (USGen 2000) conducted by USGen recommended several enhancements to the Flo-fone
system. In general, when interviewed regular recreational users were familiar with the Flo-fone system,;
however occasional or first time recreational users were not as familiar with the system. The Flo-fone
system is advertised in severa publications and on the Internet. The study recommended that signs with
the Flo-fone number also be posted within the project area to acquaint first time users with the system. In
addition, occasional and first time users were found to be unfamiliar with the various projects names.
Therefore, it was recommended to post the names of the dams with the Flo-fone number. Lastly, thereis
a public phone in Monroe Bridge near the Station No. 5 Dam, and it was recommended that directions be
provided to it on any signs describing the Flo-fone system.

The USGen study also recommended several safety enhancements related to recreation use at several
projects. Specifically, these enhancements include the placement of interpretive and informational signs
at the whitewater boating put-in and take-out points below Station No. 5 Dam and near the Bardwell
Ferry area below the Station No. 2 Dam.
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Figure 3.6.5-1: State Forest L andswithin the M assachusetts
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