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ENVIRONMENTAL INVENTORY AND ANALYSIS

The scenic landscape of theTown of Montague has been cherished by its residents for

generations. This Open Space and Recreation Plan is intended to help residentgrotect the
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learn, work and play. These needs require infrastructure: homes, roads, power, water,

wastewater systems, etc. Infrastructure, in turn, both depends upon and impacts critical natural

systems like the water cycle. One way to understand the impact of development on natural

resources is to study the ecosystemsf the town and the region.

An ecosystemis a concept that describes how a group of living organisms (plants, animals and
microorganisms) interact with each other and their physical environment (soil, climate, water,

air, light, etc.). Ecosystems exist at different scales. A large forest can be an ecosystem; so can a
decayed tree trunk. The integrity of ecosystems depends on the relationship between living
beings and their environment. Wetlands, for example, are ecosystems consisting of plants and
animals that depend on water from the surface and the ground. Wetland vegetation grows

where soils are saturated by water for at least several weeks a year. This vegetation provides
shade, food and habitat for a wide variety of insects, birds, fish, reptiles and amphibians.
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Wetlands, for example, trap and remove sediments, nutrients and toxic substances from surface

water. They store floodwaters during and after storms, preventing damage to public and

private p roperty, recharge water to the ground, and retain it during droughts. These functions

are vulnerable to the impacts of land development. Construction in and around wetlands not

only displaces the animals that depend on this ecosystem it may also result in increased

flooding, storm damage, and reductio n in the quality and quantity of drinking water.

The information provided in this section explores the biological and physical components of the
UOPOzUwl EOUAUUT OUBwww3T 1T Ul wEOGOxOOI OUUWPOEOUET wEDU
fisheries and wildlife. Topography, Geology, and S@l®vides a general understanding of the

ways different soil characteristics can impact land use values. Landscape Charactprovides an

overall scenic context. Water Resourcegescribes all of the water bodiesin town, above and

below ground, including their recreational value, public access, and any current or potential
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documented including rare, threatened, and endangered species. InFisheries and Wildlife
wildlife, habitat, special corridors, and rare, threatened, and endangered species are discussed.
, © O U E 1S0dnig Resources and Unique Environmemtsidentified and described. Finally,
Environmental Challengesddresses current and potential problems or issues that may influence
open space or recreation planning.

A. TOPOGRAPHY, GEOLOGY, AND SOILS

Decisions about land use must take into consideration the inherent suitability of a site for
different kinds of de velopment. Geology, soils, and topography are essential to determining
potential sites for future residential, commercial and industrial development and for new parks,
hiking trails and open space.

A.1 Topography

The topography of the Town of Monta gue is one of sharp contrast. The Connecticut River
Valley in western Montague is broad and flat and encompasses much of the prime agricultural
land in town. The Montague Plains, which spans the western and central portions of

Montague, is also an area d flat terrain. Moving east, the land scapechanges to rolling hillsides.
Although steep slopes can be found throughout the town, the eastern half of Montague is
significantly higher than the rest of town, with an average height of 900 feet above sea leve, and
a high point of 1400 feet at Dry Hill.

A.2 Geology

The land that makes up the Town of Montague is the result of hundreds of millions of years of
geologic history: great upheavals of the earth's crust and the sculpting power of mo ving ice,
water, and wind. This distinctive physical base has determined the distribution of the Town's
water bodies, its soils, vegetation, and its settlement patterns, both prior to and since colonial
times.

Between 430and 280million y ears ago,E OOOPUDP OO U wOI wlT 1 folted thddeharthy Wil E U O(
crust, built mountains, broke it along faults, and produced the contorted layers of

SECTION 4: Environmental Inventory and Analysis 4-2



PUBLIC FORUM DRAFT 5/32/2017

metamorphosed rock that underlie most of New England. Erosion-resistant gneisses underlie
the high terrain in the easternmost portion of town. Known as the Dry Hill and Fourmile

gneisses to geologists, they originated over 600 million years ago as chains of volcanic islands,
similar to modern day Indonesia and Japan, that traveled from the south pole north to the
equator due to continental drift. Such island chains, along with other continents, became part of
North America during a series of slow collisions that lasted from approximately 430 to 280
million years ago, culminating in the formation of the super-continent Pangea. These collisions
UxODBPi Ul EwOT 1 wl EVU0T ZUwWEUUOUUOwWPOUOWUT T wOOUUT 1 UBw xxE
metamorphosing the volcanic and sedimentary rocks of those island chains into the gneisses
and schists we see expsed at Pigpen ledges, Chestnut Hill, and Dry Hill today. Pangaea began
to break apart almost 250 million years ago during the Triassic and Jurassic epochs.This created
a chain of large rift valleys extending from Nova Scotia to the southern Appalachians, the
largest of which widened to become the Atlantic Ocean. The Connecticut Valley was one of
many smaller, ancillary rift valleys that developed as part of this chain.

During the Mesozoic era, ~250 to 70 million years ago, the Connecticut Valley looked much like

modern-day Death Valley. Streamscascaded out of gorges in the high mountains to the east and

north, slowly eroding them and bringing alluvium, i ncluding gravels, sand and silt, to rest in

small lakes, riverbeds, and giant piles of sediment known as alluvial fans, in the Valley below .

out across this landscape on top of these sediments, only to be buried by further alluvium.

These sediments and lava later lithified to become the red sandstones of the Sugarloaf
%OUOEUDOOOWUT T w#l 1 Ul Bl OEw! EUEOUOwWUT T wUT EOQTI UOwODOI
Formation, and the bouldery conglomerates of the Mt. Toby Formation. All of these today can

be seenexposed in the long ridges in the middle of the Valley, Wills Hill on the Montague
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The Deerfield Basalt is more erosionresistant than the sandstones lying underneath, and forms

the top of the long ridge starting at North Sugarloaf in Deerfield and extending north along the
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thick, layer of bouldery -conglomerates that make the Mount Toby formation form the bulk of

Mt. Toby in Sunderland and Taylor Hill in Montague Center, and are deposits of a large alluvial

fan that represents the top of the pile of sediments that were deposited into the Valley by rifting.

At the time, the area that is now the town of Montague was located just north of the equator.

The Dinosaur era had begun, and the footprints of these giant reptiles, and small fossils of the

plants they ate, are still found in the Turners Falls Formation. These dinosaur footprints were

famously quarried across the Connecticut River atBaU U O Oz U w" ODéxtauaishy & 8a O

laborer and amateur geologist born in Montague, is widely credited with their discovery as he
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Greenfield in 1835.

Continental rifting and associated movement along faults, and earthquakes, continued until
about 75 million years ago, with the mountains to the east and west of the Valley continuing to
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be uplifted as the Valley continued to sink, partially under the weight of the sediments being
deposited in it. These faults are no longer active, but broken rock along them forms distinctive
topographic features today. The confluence of the Fall and Connecticut Rivers just below the
Turners Falls dam occurs alongone of thesefaults| several smaller, associated faults to this
can be seen in rock exposures of the Turnerd-alls Formation below the dam in the Power Canal.
The most prominent fault associated with this rifting is the Eastern Border Fault, which forms
the boundary between the older, metamorphic rocks of the uplands in the eastern portion of
Montague and the younger Mesozoic sedimentary rocks underlying the majority of town in the
Valley. The abrupt topographic boundary along the eastern edge of town marks the contrast of
these two types of rock across the fault. This fault entersthe town from the north under the
Connecticut River at its confluence with the Millers River at French King Rock, and heads
almost due south along the eastern edge of the Mineral Hills, under Green Pond and Lake
Pleasant to Cranberry Pond and the steep eastern slope of Mt. Toby in Sunderland.

After the end of the Mesozoic era, marked by the extinction of the dinosaurs approxi mately 65
million years ago, most of New England continued to erode during a period of relative tectonic
guiescence slowly forming a rolling landscape similar to that which we recognize today.
Presentday sedimentary rocks are the very bottom deposits of what is thought to have been a
much wider, and deeper, rift valley prior to 75 million years ago that likely covered almost the
entire western half of the state.

Beginning two million years ago, accumulat ing snow and ice in glaciers to the far north began
advancing south UQET UwUIl 1 PUwOPOwPI BT T U8 ww wUI UPT UwoOi wl OEEE
mountains and displacing huge amounts of rock and sediment. The final advance, known as

the Wisconsin Glacial Period, began about 100,000 years ago andompletely covered New

England before it began to recedefrom its southern extent in Long Island Sound about 20,000

years ago. This lastice sheetscoured and polished the land into its final form, leaving layers of

debris and landforms that are still distinguishable.

The glacier left gravel and sand deposits along its margins at the edge of the Connecticut River
5EO0OI a OwEOE wU OE 00w dren rmeknaterEoming «if B Etieflaciedigning ¢hsi
and west into adjoining river valleys, notably along the Sawmill River Valley east of Route 63,
and along the Leverett border, which drained through Rattlesnake Gutter in to Leverett Center.
Where deposits were left along hillsid es, they formed kame terraces and eskers. Kames are
short hills, ridges, or mounds of stratified drift, and eskers are long narrow ridges or mounds of
sand, gravel, and boulders.

As the last ice ageended approximately 20,000, the ice sheet began receding northward with

several large, inland glacial lakesforming EOOOT wUT 1 wUT 1 1 U zOnewdtbeldgest UOwWOE U1
in New England was Glacial Lake Hitchcock in the Connecticut River Valley , which existed at a

stable level between 18,000 and 15,600 years agoFed by streams melting from the receding

glacier, Lake Hitchcock covered an area approximately 150 miles long and twelve miles wide,

stretching from St. Johnsbury, Vermont to Rocky Hill, Connecticut. Streams deposited sand
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and gravel in deltas as they entered the lake, while smaller silts and clays were carried into

deeper waters. The Montague Plains, Turners Falls airport, and much of the higher elevation

portions of Turners falls are all on top of the Montague Delta, which was deposited by the

Millers Rive r entering Glacial Lake Hitchcock beginning about 16,00015,600 years ago when
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sands, and bands of silts and clays are found on its western edge which for ms the abrupt break

in slope along Turners FallsRd. 31T 1 w+ EO1 wEOQUUOOwWUI EPOI OUUwi GUOwUT 1 u
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The Lake began to drain and its levels became unstéle beginning approximately 15,600 years

ago, exposing the glacial lake sediments to wind, erosion, and melting permafrost. Several of

these glacial lake features can be seen around Montague today.Drumlins, which are thick,

oblong accumulations of glacial till, are found throughout town, with a particularly excellent

example being the low long hill on the high land in Montague City. Kettle holes, which
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Pond and, in part, Lake Pleasant. Pingo scars, which are permafrost features, are abundant at

the base of the eastern slope of Taylor Hill, east of Meadow Road. After the lake drained, wind

moved much of the sandy lake bottomsl EDOI OUwbOUOwl R Ul ddre Bepdsitathat OOD E O 7
overlie much of the Montague Delta. Modern day streams and river s also found their present

day courses, and reworked pre-l RDUUDOT wl OEEPEOQWET x OUPUUOQWEUwWUT T wl
the weight of the 2-mile thick ice sheet, beginning about 15,600 years ago, andMontague

steadily rose almost 750 feet in elevation. This caused smaller rivers and streams to carve steep

sided gorges into bedrock and the pre-existing glacial deposits: the Millers and Sawmill rivers

being prime examples O w? Ol EOEIl UwET OUU> wEUwWUT 1 awEUUOwWUT UOUT T w

A.3 Soils

As a result of these complex origins, soils vary widely throughout the town. The Natural
Resources Conservation Servic NRCS) soil surveys identify 58 distinct soil typ esin Montague .
The most common types of soils found in town include the Windsor, Chatfield -Hollis, Canton,
Yalesville-Holyoke, and Merrimac series. Over a third of the town consists of well -drained soils
with low to moderate slopes that may support develo pment. These areas include the Montague
Plains, the Airport Industrial Park, already developed areas of Turners Falls, Millers Falls, and
Montague Center, areas alongRoute 63, and pockets of farmland and woodlands in the
southwest corner of town. Development in other areas of town may be constrained due to steep
slopest including much of the areaeast of Route 63t and soil characteristics that impact septic
system viability, such as shallow depth to bedrock or a high water table.

Different recreational uses are constrained by different soil and topographical characteristics.
Sports fields require well -drained soils and level topography, whereas lands with slopes greater
than 25 percent are attractive to mountain biking and hiking enthusiasts. The level topography
of the Plains makes it well suited for walking, birding and mountain biking, as well as

appealing to users of all-terrain vehicles and snowmobiles. Erodibility of soils has important

SECTION 4: Environmental Inventory and Analysis 4-5



PUBLIC FORUM DRAFT 5/32/2017

implications for the impact of recreational uses. Erodible soils include those that are shallow,
wet, sandy, or sloped, or those with a combination of these characteristics. Hikers, mountain
bikers and ATVs can create and exacerbate erosion on steep slopes and in sandy soils. Erosion
due to use of unauthorized, illegal use of ATVs on the Montague Plains has been particularly
severe.

Unauthorized ATV use within a dirt utility access road on the Plains diverted the Wills Hill
Brook and eliminated the hydrologic connection to a southern abutting wetland. Water was
further diverted to the south along a human -made ditch. Approximately 900 feet south, the
ditch meets Plains Road. Seasonal flows within the roadway were causing anon-going
maintenance issues. In 2015the MA Department of Fisheries and Wildlife implem ented a
project to restore the hydrologic connection between the intermittent stream and the degraded
wetland throug h simple grading. The work has increased soil moisture and is helping to
transition the area back to dominant wetland plant communities ove r time, providing habitat
for local wildlife, increasing local grou ndwater recharge, and eliminating existing roadway
flooding and maintenance issues.

The sandy, well-drained, nutrient -poor soils of the Montague Plains are typical of Pitch Pine-
Scrub Oak ecosystems across the northeastern United StatesThese are the extremely sandy
deposits of the Montague Delta. Ecological studies of vegetation on the Plains have
demonstrated that vegetation differs based on how soils were used in the past: Pitch pineis
more common on tracts of the Plains that were cultivated for agriculture in the nineteenth or
twentieth century, while scrub oak is more common on tracts that were never plowed (Motzkin
et al.,, 1996). Plant diversity is higher on unplowed sections, and these areas are believed to
provide important habitat for rare species of moths and butterflies (Motzkin et al. , 1996, and
Glenn Motzkin, personal communication). Some of these unplowed sections of the Plains are
part of the protected Montague Plains Wi ldlife Management Area, while others are owned by
FirstLight Power and are zoned and planned for future industrial use.

In other areas of town, there is a good correlation between soils that support wildlife habitat
and soils that present the most constrants to development. These soils include shallow and
sandy Scarboro, Whitman, Limerick, and Walpole soils found in depressions and saddles in the
hills and the areas bordering the streams in the valleys primarily in the southwestern quadrant
of Montague. These soils have high water tables during all or most of the year, and likely
support habitat for a diverse array of species.

There is arelationship between soils and current and future drinking water supplies . Soils that
have high filtration rates gen erally provide high recharge to aquifers. In Montague, these soils
are located in the central (Montague Plains), northwestern, and southwestern areasof the town
and coincide with a low -yield aquifer . A high -yield aquifer is also located within the central
section of the town (see the Water Resources map)These easyto-develop soils provide little
filtration of septic leachate, as water passes through very quickly. Development could pollute
the groundwater in these areas if care is not taken to protect the aquifer.
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Prime Farmland Soils

The Natural Resources Conservation Service (NRCS)s responsible for classification of soils
according to their suitability for agriculture. NRCS maintains detailed information on soils and
maps of where they are located.

Designated farmland soils are comprised of three classes of soils that have been identified by
the NRCS:

i Prime Farmland

I Unigue Farmland, and

9 Farmland of statewide or local importance.

These soil classes have been identified as contributing to the agrialtural productivity of the
country and should be protected from conversion to non -agricultural uses. NRCS defines prime
farmland as the land with the best combination of physical and chemical characteristics for
producing food, feed, forage, fiber and oil seed crops and that is available for these uses.Prime
soils produce the highest yields with the fewest inputs, and farming in these areas results in the
least damage to the envronment. Unique farmland is land other than prime farmland used for
the production of high -value food and fiber crops, with such crops defined by the Secretary of

T UPEUOUUUI 8 WEUOOEOQOE wOi wUUEUI PPET wOUWOOEEOwWHOXxOU
prime or unique farmland, that is of statewide or local importance for the pro duction of food,
i 11 EQwi PET UOwi OU Hlie$e@gufuliLral3alOdi alfiritewrésouére. Ufdhe soil is
removed, or the land is converted to another use, the capacity for food and fiber production is
lost.

Prime farmland soils have contrBE U Ul EwUOOwUT |
economic stability throughout its history.

Approximately 2,557 acres of prime farmland soils are
located within Montague, consisting of roughly 13% of
UT 1 w3 O b Orpasewprakl fatndand soils are
primarily located in the southweste rn section of the

town along the Connecticut River as far west as
Greenfield Road; in the Sawmill River and Goddard
Brook floodplains; and along Route 63. Another pocket
of prime farmland also exists to the east of West Mineral
Road in Millers Falls (seethe Soils and Geographic
Features map) The characteristics that make prime
farmland soils suitable for agricultural use also make
them easy to develop. Large tracts of level, well-drained
farmland are attractive to developers because the cost of
installing roads and other infrastructure is relatively low.
In Montague, there is a large amount of farmland with
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frontage on existing roads, making it vulnerable to approval not required ( ANR) development.

An effective way of conserving farmland is to prioritize the parcels of those landowners that
want their land protected. The Agricultural Preservation Restriction (APR) Program is a
voluntary program that provides a non -development alternative to farmers and other owners of
"prime" and "state important” agricu ltural land. The program offers to pay farmland owners the
difference between the "fair market value" and the "agricultural value" of their farmland in
exchange for a permanent deed restriction, which restricts any use of the property that will have
a negative impact on its agricultural viability. * The APR program requires a local match for the
program that can come from any combination of three sources: the municipality, a non -
governmental organization such as a land trust, and from a bargain sale conducted by the
landowner. The local match requirement is 20 percent, however this percent is reduced if the
town has implemented certain policies, including establishing an Agricultural Commission and
adopting a Right-to-Farm bylaw.

Montague has anAgricultura | Commission, a Right-to-Farm bylaw in place, Right-to-Farm
signage, and a Conservation Fund to help support APR projects in town . Agricultural
Commissions advocate for farmers, farm businesses, and farm interests in town, and can help
work with other boa rds and committees on farm related issues or concerns. A Rightto-Farm
bylaw encourages the pursuit of agriculture, promotes agriculture -based economic
opportunities, and protects farmlands within a town by allowing agricultural uses and related
activitie s to function with minimal conflict with abutters and town agencies. 2

With the issues of global warming and the need for energy conservation, farmland protection

becomes more vital. Locally grown and harvested products allow communities to be more self -

sufficient and to help contribute to the reduction of pollution and use of fossil fuels. Protecting

i EUOOEOEwiI OUWET UPEUOUUUEOWUUIT wi EVWOEUT T UwbOxOPEEU
supply. Protecting farmland and local food supplies was identified as the top natural resource

goal through the public participation process for the 2013 Sustainabld=ranklin County: Franklin
"OUOUazUwll 1 DOOEOwW/ OEOQuwi O Ul exbning wh2es EradklinugGounyl 0O x O1 O
has the land resources neded to support an increasing demand for local food| and to achieve

some level of food self-reliance| the Conway School of Landscape Design (CSLD) was hired to

The study found that the Conne cticut River Valley contains more cropland, roughly 12,150
acres, than West and East County combined, and also contains the most prime farmland soils in
the county. The study finds that in order for the County to achieve food self -reliance, an
additional 3,880 acres of pasture and 13 acres of orchard would need to be put into production
(see Table 42 below). Currently the County has adequate cropland for self -reliance; however it

! Massachusetts Agricultural Preservation Restriction Progngtpi//www.mass.gov/eea/agencies/agr/kand
use/agriculturapreservatiorrestrictionprogramapr.htmi

2 Massachusetts Executive OfficeEnergy and Environmental Affairs:
http://www.mass.gov/eealagencies/agr/lase/rightto-farm-by-law.html.
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is important to note that many farms produce crops for local markets as wel | as markets outside

of the County.
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Table 4-2: Franklin County Farmland Needed for Self Reliance

Farmland Type Existing Farmland Farmland Acreage Balance
Needed Acreage Needed

Cropland 23,750 16,547 +7,203
Pasture 12,320 16,200 -3,880
Orchard 1,180 1,193 -13
TOTAL 37,250 33,940 +3,310

Source:Franklin County Farmland and Foodshed Stu@onway School of Landscape Design,

2UUUEDOEEOI wa#tural ReSolrse® Chapiez. U w

Agricultural trends in Franklin County between 2002 and 2012 show a steady increase in the
number of farms and the amount of land in farms in the County, which is contrary to national
trends. At the same time the size of farms is decreasing. Additionally, the number of farms
where farming is the primary occupation of the principal operator has increased in Franklin
County since 20023 All of these trends seem to suggest that farming is a growing economic
sector in the County, where UOE OOwi EUOUwWOx1T UEUI E wEinkss@re ] wOP Ol Uz Uwx
increasing. As a follow up to the Farmland and Foodshed Stydy 2015the Franklin Regional
Council of Governments (FRCOG) published the Franklin County Farm and Food System Project
report. Results of a survey of farmers showed a need for access to more farmland, and that
farmland is currently too expensive. In Montague, farmers specifically called out a need for

more cropland. The survey also indicated a need for assistance with farm transition pla nning,
with nearly 70% of responding farmers 64 years and younger indicating they do not have a
transition plan in place for their farm when they retire.

In 2012 the Mount Grace Land Conservation Trust partnered with the owners of Red Fire Farm
to launch the Campaign for Affordable Farms. Based on awhole farm affordability model, the
campaign raised money for the land trust to purchase 122 acres of forest and farmland at the

i EUOZz Uw, Odatlore Undédr tedshared-ownership model, t he land trust will own the land
as a community resource, while the farmers own the farmhouse and other buildings on the
property. The land trust will lease the land to the current farmers and future farmers at a
reasonable rate that supports the financial viability of farmi ng the land. In addition, resale of the
buildings is restricted to an affordable price. In this way, the entire farm , including land, farm
buildings, and housing, is preserved as affordable. Moving forward, the land trust hopes that
this model will be used by other farms in the region to help keep whole farms affordable for
future generations .#

3 U.S. Census of Agriculture, 2002, 2007, and 20it.://www.agcensus.usda.gov/
4 Mount Grace Land Conservation Trust webditip://www.mountgrace.org/campaigffordablefarmsreaches
400000goal Accessed December 30, 2016,
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B. LANDSCAPE CHARACTER

The Town of Montague has a diverse landscape that distinguishes it from surrounding
communities. The Connecticut River defines the western border of the town, and the farm
fields and farmhouses along the river give the town its rural, agricultural character. The hilly,
forested landscape east of Route 63 is still very sparsely populated. Walk a few hundred feet
from the road in this section of town and it is easy to become lost in the forest. Surprisingly,
this areais only five miles from the densely populated urban center of Turners Falls. Turners
Falls and Millers Falls resemble other nineteenth century mill towns, while Montague Cen ter is
a typical nineteenth century rural village. The sights, sounds and fragrances of the Montague
Plains resemble the pine barrens of the Cape and Islands more than any other landscape in the
western region of the state, and the village of Lake Pleasart on the edge of the Montague Plains,
with its tightly clustered Victorian homes , is reminiscent of a freshwater Oak Bluffs.

B.1 Potential Changes in Development

The overall character of Montague could be affected by a number of potential changes. Rising

sea levels fromclimate change could begin to push coastalpopulations along the eastern

seaboard inland, and more of Montaguez UWOE OE WEOUOE WET wUUI Ewi OUwUI UDPEI
Diminishing supplies of fossil fuels | and their rising costs and contri bution to global warming

| continue to cause people to turn to alternate sources of locally produced energy sources, such

as wood and solar, which could impact Montaguez Uwb OOE OE OE UwE Qéstsix1 OwUx EE|
shipping foods long distances could cause an evengreater demand for locally grown and

processed food, potentially placing a greater demand on farmland in Montague. Land that is

currently forested and that contains Prime Farmland soils could be converted to farmland.

Flooding and erosion from an increase in the intensity of storms and rainfall may further limit

the availability of land for new development. While challenging, with thoughtful planning,

these potential changes in development could be integrated into Montaguez Uwl RBPUUDOT wET EU
and could lead to greater energy independence and food security.

C. WATER RESOURCES

C.1 Watersheds

Montague is rich in water resources, including brooks, streams, ponds, vernal pools, wetlands,
and aquifers (See the Water Resources Maps described in Setion 3, land in the town is located
in the watersheds of two major rivers : the Connecticut River and the Millers River. Most of
Montague lies in the Connecticut River Watershed. The Sawmill River in Montague is an
important sub -watershed within the Conne cticut River Watershed.
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The Connecticut River watershed is the largest river ecosystem in New England. It
encompasses approximately 11,000 square miles and flows from its headwaters of Fourth
Connecticut Lake in New Hampshire at the Canadian border to Long Island Sound at Old
Lyme, Connecticut. The River travels through Massachusetts entering the Commonwealth at
Northfield, draining all or part of forty -five (45) municipalities before entering the State of
Connecticut. The watershed is 80 percent fgested, 12 percent agricultural, 3 percent developed
and 5 percent wetlands and water.

The Connecticut River watershed is home to many species including nine federally listed

endangered, threatened, or candidate species These include thepiping plover , shortnose
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small whorled pogonia, and the northeastern bullrush. (The bald eagle (2007) and the peregrine

falcon (1999), have been ddisted due to recovery of the species.j
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statewide importance and historical significance in Massachusetts. Its headwaters are located in

southern New Hampshire and the Massachusetts towns of Ashburnham and Winchendon.

Montague is located in the western portion of the Millers River Watershed, which includes

portions of sixteen Massachusetts communities and four towns in New Hampshire.

This section focuses on waters within the Town of Mo ntague, though it is important to keep in
mind that improvements in water quality in the Millers River, Sawmill River, and other brooks
and streams in town have impacts beyond town borders.

C.2 Surface Waters

C.2.1 Connecticut River

The Connecticut River has great significance for the Town of Montague. The falls served as a
gathering place for Native Americans who fished in the river for thousands of years prior to
European settlement. In the late 1700s, the canabnd dam were built to allow boatsto navigate
around the falls, and later were repurposed to power industrial mills. Today, the river
continues to provide hydropower, and serves as a scenic and dramatic backdrop to the town.
Recreational use of the river has diminished over time due to safety concernsand a lack of
formal access pointsin Montague . The relicensing process of the hydroelectricfacilities offers an
opportunity to reestablish connections to the river, as well as improve the health of the river
ecosystem for fish and other wildlif e.

The Connecticut River and its watershed are nationally significant. In 1991, Congress
established the Silvio O. Conte National Fish and Wildlife Refuge, the only refuge in the
country to encompass an entire watershed¢ the Connecticut River watershed in four states.

®U.S. Fish and Wildlife Service, Silvio O. Conte National Fish and Wildlife Refuge website,
https://www.fws.ge/refuge/Silvio_ O Conte/wildlife_and habitat/endangered.hfiwtessed December 27, 2016.
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Seven years later, in 1998, the Connecticut River became one of only fourteen rivers in the
country to earn Presidential designation as an American Heritage River. In May 2012, the U.S.
Interior Secretary designated the Connecticut River as America's first National Blueway, saying
the restoration and preservation efforts on the river were a model for other American rivers. ¢

The priorities of the Massachusetts Executive Office of Energy and Environmental Affairs for
the Connecticut River watershed include: promote the protection and/or creation of riparian
buffer zones along its waterways; reduce the negative effects of non-point source pollution,
primarily storm water runoff; restore aquatic diversity by removing barriers to fish and eel
passage on the tributaries to the Connecticut; and improve upon the limited amount of water
guality data available within the Watershed. 7

The Connecticut River Five-Year Watershed Action Plan, completed in 2003,identifies and
addresses five priority issues within the watershed: riparian corridors, water quality and non -
point source pollution, water quantity, wildlife habitat and fish passage, and public access and
recreation. Montague falls within the Northern R each of the river. Priorities for the Norther n
Reach focus on the protection of the existing natural resources and the mitigation of the effects
of the hydroelectric power projects on the mainstem of the Connecticut River , as well as the
reduction of bacteria and nutrient levels in the river resultin g from runoff generated by
agricultural and other sources. Specific strategies include riparian corridor education , outreach
and restoration projects, increased water quality monitoring, improved stormwater
management practices,reducing run-off from grave | and dirt roads, and expanding education
on the importance of removing barriers to fish passage and wildlife movement in and along
river and stream corridors .8

37T 1T w" 0001 EUPEUUWLDOYI Uwl EUWE w?it Feakirdaunty vaidisUT Uw@UEOD
classified as a warm water fishery. Class B waters are supposed to provide suitable habitat for
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and swimming and aesthetics The water should also be suitablefor irrigation and other

agricultural uses. According to the 2014 Massachusetts Department of Environmental
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polychlorinated biphenyls (PCBs) found in fish tissu e, Total Suspended Solids (TSS), and

impacts to fish and aquatic wildlife from fluctuations in water levels and flow from the

hydroelectric operations. ®

® http://connecticutriver.us/site/content/aboiver.

" Massachusetts Executive Office of Enesmnd Environmental Affairs websitttp://www.mass.gov/eea/waste
mgntrecycling/watewresources/preseing-waterresources/massatersheds/connecticuter-watershed.html
accessed December 27, 2016.

8 Connecticut River Fivérear Watershed Action Plan for the Massachusetts Section of the Watershe20@002
Prepared for the Massachusetts Executivec®ffif Environmental Affairs by the Department of Landscape
Architecture and Regional Planning, UMass Amherst. May 20@3.//www.mass.gov/eea/docs/eea/waterAvap
connecticu2003.pdf

92014 Integrated List of Waters Interactive Map:
http://maps.massgis.state.ma.us/images/dep/omv/il2014vieweMassachusetts Department of Environmental
Protection. Accessed December 27, 2016.
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The Connecticut River is one of the water bodies in the state which requires TMDLs. A TMDL,

or a Total Maximum Daily Load, is a calculation of the maximum amount of a pollutant that a

water body can receive and still meet water quality standards, and an allocation of that amount

to the pollutant's sources. A TMDL report prepared for each impaired water b ody describes the

steps and technologies needed to reduce the pollutant or source of impairment to meet water

quality standards. Ultimately t he Town of Montague should expect the development of TMDLs

for each of its water bodies on the 303(d) list. The TM¢ + wUT x OUUUwUIT | 01 E0w# $/ 7z Uwl
cleanup of all of the water bodies in Massachusetts. The only TMDL report completed for the

Connecticut River watershed is the Total Maximum Daily Loads o f Phosphorous for Selected

Connecticut Basin Lakes, published in 2001.

The Connecticut River Basin 2003 Water Quality Assessment Rgpdstished in 2008 by the
Massachusetts DEPpresentsa summary of water quality data and information in the
Connecticut River Watershed by segmenti° There are several segments withinMontague that
were assessed. Segments for the Sawmill River and Millers River will be discussed in more
detail in the following sections. The Connecticut River from the Route 10 bridge in Northfield to
the Turners Falls Dam is contained within the 22-mile Turners Falls Power Pool (Segment
MA34-02). Bank erosion, caused byflooding, boat wakes, overland flows, groundwater seepage,
and river level fluctuations from operation of the Northfield Mountain Pumped Storage

Facility, is a significant problem in this reach of the Connecticut River. Evidence of extreme
erosion in this segment of the river prompted the creation of the Connecticut River Streambank
Erosion Committee and the development of an Erosion Control Plan, completed in 1999.Since
the Erosion Control Plan, FirstLight Power has been required to perform a regular inventory of
riverbank conditions, which is published as the Full River Reconnaissance report. Working
with the utility, the Connecticut River Streambank Erosion Committee uses this reportt o
prioritize sites for repair. To date, approximately 19,000 linear feet of riverbank have been
reconstructed and repaired.

According to the Water Quality Assessment Report, this section of the Connecticut River is
assessed as impaired for fish consumgion due to the presence of PCBs in fish tissue. The
Massachusetts Department of Public Health has issued the following advisory concerning fish
consumption for the entire Massachusetts stretch ofthe Connecticut River:

1 Children younger than 12 years of age, pregnant women, women of childbearing age
who may become pregnant, and nursing mothers should not eat any fish from this water
body.

9 The general public should not consume Channel Catfish, White Catfish, American Eel or
Yellow Perch from this water body .1t

19 Connecticut River Watershed 2003 Water Quality Assessment Report. Prepared by Jamie W. Carr and Laurie E.
Kennedy, Massachusetts Department of Environmental Protection, Division of Watershed Management. October
2008.http7/www.mass.gov/eea/docs/dep/water/resources/07v5/34wqgar07.pdf

" Massachusetts Department of Public Health website:

https://eohhs.ehs.state.ma.us/DPH_FishAdvisory/Default. 2gmessed December 28, 2016.
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This segment of the river is assessed asupporting aquatic life, however an alert status is
identified with this use due to the fluctuations in water levels from the hydropower operations
severe bank erosion issues, the isolated presence of nomativ e plant species, and the risk that
fish tissue contaminants pose to fish-eating wildlife . Primary and secondary contact recreation
and aesthetics are supported in this segment of the river, however an alert status is assigned to
these uses due to the fluctuation in water levels, turbid cond itions, and severe bank erosion
issues.

Figure 4-1: Water Quality Assessment for the Connecticut River from Route 10 Bridge in
Northfield to the Turners Falls Dam

Connecticut River (Segment MA34-02) Use Summary Table

Designated Uses Status
Aquatic Life 1 ‘% SUPPORT*
' IMPAIRED
Fish Consumption i@l Cause: PCB in fish tissue
Source: Unknown
Primary Contact — SUPPORT*
Secondary Contact /1l SUPPORT*
Aesthetics W SUPPORT*

* Alert Status, see details in use assessment

SourceConnecticut River Basin 2003 Water Quality Assessment Report Massachusetts
Department of Environmental Protection, 2008.

The next segment of the Connecticut River assessed is located between the Turners Falls Dam
and the confluence with the Deerfield River (Segment MA34 -03). Montague borders this entire
3.6 mile segment.According to the Water Quality Assessment Report, Aquatic life is assessed as
impaired for the upper 2.9 mile portion of this segment, where the river is largely diverted to

the power canal, leaving this reach of the Connecticut River virtually dry for part of the year.

An alert status is also assigned to aquatic life due to therisk that fish tissue contaminants pose
to fish-eating wildlife . Fish consumption for this segment of the river has the same impairment
due to PCBs. Primary and secondary contact recreation and aesthetics were not assessed.
Recommendations for this portion of the river include implementing fish passage

improvements at the Turners Falls Dam and collecting the necessary water quality data needed
to assess primaryand secondary contact recreation.As part of the FERC relicensing process for
the Turners Falls hydropower project, the Town and other stakeholders are advocating for an
increased minimum flow in the bypass reach of the Connecticut River to support fish passageas
well as recreation.
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Figure 4-2: Water Quality Assessment for the Connecticut River from Turners Falls Dam  to
the Confluence with the Deerfield River

Connecticut River (Segment MA34-03) Use Summary Table

Designated Uses Status

IMPAIRED upper 2.9 miles

_w

Aquatic Life . Cause: Flow alteration
q & Source: Impacts from hydropower flow regime alterations
NOT ASSESSED* lower 0.7 miles

IMPAIRED
Fish Consumption '@I Cause: PCB in fish tissue
Source: Unknown

NOT ASSESSED

Primary Contact

AT
|
A
Secondary Contact ; l : NOT ASSESSED

Aesthetics NOT ASSESSED

* Alert Status, see details in use assessment

SourceConnecticut River Basin 2003 Water Quality Assessment Report Massachusetts
Department & Environmental Protection, 2008.

Segment MA34-04 consists of the Connecticut River from the confluence with the Deerfield
River in Greenfield, Deerfield and Montague, to the Holyoke Dam in Holyoke and South

Hadley. Throughout this section there are a num ber of wastewater treatment plants, including
the Montague Pollution Control Facility , that discharge effluent to the river. These plants
conduct regular toxicity testing to ensure they are in compliance with permitted limits. For this
segment of the Connecticut River, aquatic life is assessed as being supported due to good water
guality data, the excellent survival of test organisms exposed to water from this segment, and
the general lack of acute toxicity in effluent being discharged by wastewater treatme nt facilities.
An alert status is associated with this segment of the river due to isolated occurrences of Trapa
natans a non-native aquatic macrophyte, in this segment, as well as the risk that fish tissue
contaminants pose to fish eating wild life. Fish consumption is impaired due to PCBs in fish
tissue. Primary and secondary contact recreation and aesthetics are supported in this segment of
the river due to acceptable bacteria counts and lack of objectionable conditions.
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Figure 4-3: Water Quality Assessment for the Connecticut River from the Confluence with
the Deerfield River to the Holyoke Dam

Connecticut River (Segment MA34-04) Use Summary Table

Designated Uses Status

E .
Aquatic Life \E“% SUPPORT*
A}

IMPAIRED
Fish Consumption ‘@I Cause: PCB in fish tissue
Source: Unknown

Primary Contact ’”_ SUPPORT

Secondary Contact é | : SUPPORT
Aesthetics \W SUPPORT

* Alert Status, see details in use assessment

SourceConnecticut River Basin 2003 Water Quality Assessment Report Massachusetts
Department of Environmental Protection, 2008.

In 2007 the ConnecticutRiver Watershed Council (CRWC) launched a volunteer water quality
monitoring program at riverside site s from Longmeadow to Gill, MA , and in 2009 the CRWC
opened a lab to process bacteria samples from over 45 locations in Massachusetts and Vermont
during th e boating and swimming season. Results are available on the website
http://connecticutriver.us/ , which provides up -to-date and prior results of E. colibacteria
monitoring along the river and some tributaries. Th e website includes a map with color-coded
flags denoting whether the river is clean for swimming and boating, clean for boating only, or
not clean for swimming or boating, based on the most recent test results. Testing occurs weekly
at the Barton Cove boatramp on the Gill side of the river near Turners Falls. Results show that
this area is usually clean for boating and swimming except after wet weather events, when
bacteria levels often rise. In addition, testing has occurred at the confluence of the Millers and
Connecticut Rivers in Millers Falls, where testing has also shown that the river is clean for
boating and swimming most of the time except after rain events.

C.2.2 Millers River

The Millers River is located in north central
Massachusetts and suthwestern New
Hampshire. From its headwaters, the Millers
River flows south, then gradually west,
ultimately flowing into the Connecticut River
along the northeastern border of the Town of
Montague. The Millers River is one of 38 major
tributaries to t he Connecticut River.
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Although the Millers River fluctuates between sluggish and rapid flows, there is an average
drop of twenty -two (22) feet per mile. Theriver and its tributaries powered industrial
development in the region since the late 1700s. Qrer time, serious water pollution problems
resulted from industrial and human uses of the river as a sewer.

Today, the Millers River is valued for its recreational and natural resources. The Millers
provides opportunities for fishing, wildlife and scen ic viewing, whitewater boating and
swimming. Formal public access to the Millers River in Montague is currently limited to Cabot
Camp, apopular and scenic areaat U1 1 w U EpNfluddce With the Connecticut River. The
Town is currently working on develo ping a second formal river access area in Millers Falls on
Bridge Street. The river supports a variety of species including freshwater mussels. Freshwater
mussels are particularly good indicators of water quality and therefore their presence may
indicate improving conditions along the Millers River.

The Millers River has an appallingly colorful history of industrial pollution | literally. Inthe

late 1950s, paper mills in the towns of Erving and Baldwinville switched from using virgin
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coatings and colored inks had to be removed in order to make new paper. As there were no

wastewater treatment plants at the paper factories, these inks and coatings went directly into

the river as waste from the water-intensive paper making process. The volume of chemical

discharges increased as paper production expanded, causing the river to flow in different colors

(Showers, 2000)

During the late 1960s, citizen activists began meetng to discuss strategies to clean up the river.
Montague farmer Henry Waidlich was one of the founding members of the Millers River
Watershed Council (MRWC),*2 a nhonprofit organization founded in 1970 to address industrial
pollution in the watershed (Showe rs, 2000).

Regulation of industrial discharges under the Clean Water Act beginning in the early 1970s and
advocacy by the MRWC resulted in substantial improvements in water quality in the Millers
River. In 1983 the Millers River was stocked with fis h for the first time in 20 years. Along with
the regular sport fish, 20,000 juvenile salmon were released as part of the salmon restoration
program. The Millers River no longer smelled or looked dirty, but fishing was on a catch -and-
release basis only (Bowers, 2000).

Although the river is considered Class "B" (appropriate for fishing and swimming),
consumption of fish caught in the river is not advisable. The Massachusetts Department of
Public Health has issued the following fish consumption advisory for the Millers River, from
the confluence with the Otter River in Winchendon to the confluence with the Connecticut
River in Montague , due to PCBs found in fish tissue:

2 hitps://millerswatershed.org/
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91 Children younger than 12 years of age, pregnant women, women of childbearing age
who may become pregnant, and nursing mothers should not eat any fish from this water
body.

9 The general public should not consume Brown Trout or American Eel from this water
body.

1 The general public should limit consumption of non -affected fish from this wat er body
to two meals per month. 3

According to the Executive Office of Energy and Environmental Affairs (EOEEA), the top
watershed priorities for the Millers River are: continue efforts to preserve open space and
promote sustainable growth management by condu cting a watershed-wide Regional Open
Space Plan, as well as developing a Land Management Plandr a section of the Tully River;
complete the ongoing hydrologic assessment study to determine hydrologic impacts and
implement actions that have been recanmended; continue to work to improve water quality by
implementing a Nonpoint Source Education campaign and by continuing water quality
monitoring through DEP's Strategic Monitoring & Assessment for River Basin T eams (SMART)
Monitoring Program; and, s upport cont inuing efforts to solve and mitigate PCB contamination
in the Millers and Otter Rivers .14

The continued presence of dangerous levels of PCBs buried in sedimentsand in fish has
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During the summer and fall of 1999, the U.S. Geological Survey measured polychlorinated
biphenyl (PCB) concentrations in passive samplers deployed in the Millers River Basin in
Massachusetts. The observed PCB concentrations indicated a historicalelease of PCBs likely
occurred on the Otter River at the upstream margin of Baldwinville, Massachusetts. PCB
concentrations decreased significantly downstream of the confluence of the Otter River with the
Millers River because of dilution of Otter River w ater with mostly uncontaminated water from
the Millers River and volatilization of PCBs in steep reaches of the Millers River. The PCB load
in the Millers River was relatively small compared with PCB loads in other PCB -contaminated
rivers in the Northeast. The likely source of PCBs in the Millers River Basin is the
remobilization of PCBs associated with stream sediments. PCBs deposited on the sediment
likely originated from an upstream source. Estimated concentrations of PCBs in water
throughout the mai n stems of the Millers and Otter Rivers exceeded the U.S. Environmental
Protection Agency's water-quality criterion, which is based on the cancer risk associated with
eating fish taken from the water. PCB concentrations detected in indicator fish (white su ckers;
Catostomus commersoni) sampled in 2000 werea quarter of concentrations detected in the
same species sampled in 1988815

13 Massachusetts Department of Public Health website:
https://eohhs.ehs.stata.us/DPH_FishAdvisory/Default.aspgxccessed December 28, 2016.

4 MA EOEEA website http://www.mass.goeea/wastengntrecycling/watefresources/preservingater
resources/massatersheds/millersiver-watershed.htmlAccessed December 28, 2016.

15 Source Identification and Fish Exposure for Polychlorinated Biphenyls Using Congener Analysis from Passive
Wateg Samplers in the Millers River Basin, Massachusgtibnan, John A. U.S. Department of the Interior, U.S.
Geological Survey. 200https://pubs.usgs.gov/wri/wri004250/html/pdf.html
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The Millers River Watershed 2000 Water Quality Assessment Repoitlished in 2004 by the
Massachusetts DER presents a summay of water quality data and information in the
Connecticut River Watershed by segment2é Montague falls within the 9.2 mile segment between
the Erving Center Wastewater Treatment Plant and the confluence with the Connecticut River.
According to the report, aquatic life is supported in this segment with an alert status, however,
due to flow fluctuations twice per day (potentially associated with hydropower project s on the
river), potential PCB contamination from upstream, and slightly elevated levels of tota |
phosphorous in the Erving Center WWTP effluent discharge. Fish consumption is assessed as
impaired due to mercury and PCBs, though the MA DPH has since updated the fish
consumption advisory identifying PCBs as the only impairment. Aesthetic uses were assessed
as supported in this segment, however an alert status is associated with this use because of the
Mormom Hollow Demolition Landfill in Wendell, which experienced slopefailure in 2000 but
has beenstabilized. Primary and secondary contact recreation uses were not assessed due to
lack of data.

Figure 4-4: Water Quality Asse ssment for the Millers River  from the Erving Center WWTP to
the Confluence with the Connecticut River

Millers River (MA35-05) Use Summary Table

Designated Uses Status
Aquatic Life
z } SUPPORT*
R ; von | MPAIRED
Ish Consumplion | ¢, ses: Mercury and PCB
'@l Sources: Unknown for mercury, contaminated sediment, releases from waste sites or dumps

(Suspected Source: Atmospheric deposition)

Primary Contact

NOT ASSESSED
|
Secondary
Cogiact NOT ASSESSED
r/ 3

Aesthetics
8 SUPPORT*

*“Alert Status” issues identified, see details in the use assessment section

SourceMillers River Watershed 2000 Water Quality Assessment Report. Massachuges
Departmentof Environmental Protection, 2004

The Millers River 5Year Watershed Action Plan 20009 lists the following priority goals and
objectivesfor the watershed:

% Millers River Watershed 2000 Water Quality Assessment Réprepiared by Laurie E. Kennedy and Alice M.
Rojko, MassachusetBepartment of Evironmental ProtectiorDivision of Watershed Managemeiarch 2004.
http://www.mass.gov/eea/docs/dep/water/resources/07v5/35wqar.pdf

" Millers River 5Year Watershed Action Plan 26@809 Prepared by the Millers River Watershed Advisory
Committee with assistance from the Franklin Regi@wincil of Governments and the Millers River
Environmental Center. September 200dp://www.mass.gov/eea/docs/eea/waterAmditers-2004. pdf
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Goal: To Support Environmentally Sust ainable Growth in the Watershed
Objective: Increase the capacity of local officials to proactively manage growth in their
communities and encourage environmentally sustainable growth.
Objective: Support the implementation of Brownfields and other redevelopment
projects that re-use existing structures and direct uses away from undeveloped land
@?T Ul 1 O I OEU~? K

Goal: To Restore and Improve Natural Flow Regimes and Aquatic Habitat
Objective: Manage river flow conditions to more closely resemble natural flow regimes
Objective: Promote the restoration and enhancement of stream continuity and fish
passage along the mainstem and within the tributaries of the Millers River
Objective: Control the infestation and spread of invasive aquatic plant species within
the watershed

Goal: To Protect and Improve Water Quality in the Watershed;
Objective: Identify and minimize sources of pollution in the watershed

Goal: To Preserve and Restore Badiversity and Wildlife Habitat
Objective: Enhance and restore riparian habitat
Objective: Work to preserve lands of conservation and wildlife interest at a
?PEUI WWEHHEHG -
Objective: Promote the enhancement and creation of wildlife corridors
Objective: Enhance terrestrial habitat biodiversity and promote appropriate forest and
land management practices
Objective: Protect potential vernal pool locations and other wetland resource areas in
the watershed.
Objective: Control the infestation and spread of invasive terrestrial plant species

Goal: To Expand Public Outreach and Educational Activities in the Watershed
Objective: Foger a greater sense of watershed stewardship and increase awareness of
watershed resources
Objective: Strengthen and expand the volunteer monitoring network in the watershed.

Goal: To Strengthen Grassroot Support for the Watershed
Objective: Expand resident involvement in watershed advocacy activities
Objective: Increase outreach to area legislators to stress the urgency of addressing
watershed issues
Objective: Increase the capacity of the Millers River Environmental Center to play a
proactive role in wa tershed planning.

Goal: To Promote, Protect and Enhance the Open Space and Recreational Value of the
Millers River Watershed.
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Objective: Promote, protect and enhance the recreational value of the Millers River and
its main tributaries

Objective: Promote, protect and enhance the trail networks and greenways in the
watershed

Objective: Support efforts of watershed towns to implement recommendations of local
Open Space & Recreation Plans, includingprotecting locally significant open space
parcels.

To address the lack of water quality data in the Millers River , the Millers River Watershed
Council (MRWC) has been conducting bacteria monitoring since 2011 to assess the
appropriateness of water-basedrecreation in the river using Mass DEP guidelines. One of the
sampling sites is located at the confluence of the Millers and Connecticut Rivers in Montague
and Erving. Results from the 2014 sampling season indicated that the Millers River haswater
guality conditions well suited for primary and secondary contact recreation. The data showed
that immediately following a rain storm, river areas in and immediately below urban areas may
not be suitable for primary contact, but secondary contact may be acceptable. In diy weather
conditions, the river appears acceptable forprimary and secondary contact recreation. The
MRWC notes that communities wishing to improve contact standards should consider
implementing (and maintaining) a comprehensive stormwater management program to help
address non-point source pollution, a common cause of elevated bacteria after wet weather
eventsis

Stormwater runoff is a major cause of water pollution in the Millers River and other water
bodies in Massachusetts.As stormwater flows over impervious surfaces (roads, buildings,
parking lots etc.), it collects animal waste, litter, salt, pesticides, fertilizers, oil & grease, soil, and
other potential pollutants before it flows into storm drains that empty into the Millers River. In
2014, the Franklin Regional Council of Governments (FRCOG) was awarded an s.319 Nonpoint
Source Pollution grant from MA DEP to work with Millers River watershed towns in Franklin
County to identify ways to reduce pollution from stormwater runoff and protect sensitive
watershed areas.The effort focused on Low Impact Develo pment (LID) stormwater
management techniques. LID treats stormwater as a resource rather than a waste product. LID
techniques preserve and recreate natural landscape features at a develpment site, using rain
gardens, vegetated rooftops, rain barrels and permeable pavements to treat runoff and return it
to the ground or a stormwater collection system. A series of three workshops and a field trip
provided town officials and residents with an understanding of LID techniques. In Montague,
FRCOG staff worked with the Town to develop stormwater management performance
standards for the proposed Turnpike Road Industrial Park.

According to the 2014 MA DEP Integrated List of Waters, the Millers River in Montague is
impaired due to PCBs in fish tissues, and requiresa TMDL, or a Total Maximum Daily Load . A

8 MRWCBacteria Monitoring Progran2014Report: Millers and Otters River#fillers River Watershed
Coalition, January 201%ittps://millersriverwatershed.files.wordpress.com/2015/046¥#014bact-report

final.pdf
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TMDL is a calculation of the maximum amount of a pollutant that a water body can receive and
still meet water quality standards, and an allocation of that amount to the pollutant's sources. A
Only one TMDL report exists for water bodies in the Millers River watershed, the Total
Maximum Daily Loads of Phosphorous for Selected Lakes in the Millers Basinwhidswas

publis hed in 2003. This report only focuses on lakes in communities in the watershed that are
east of Montague.

C.2.3 Sawmill River

The Sawmill River is a sub-watershed of the Connecticut River Watershed that drains
approximately thirty -two square miles of land located in the towns of Montague, Wendell,
Leverett and Shutesbury. From its headwaters at Lake Wyola in Shutesbury, the Sawmill River
flows westerly for approximately fourteen miles to its confluence with the Connecticut River in
the Town of Montague . The upper reaches of the watershed are forested and steep, accounting
for approximately 85 percent of the total watershed area. The valley in the upper watershed is
narrow, with the floodplain limited in most locations. Housing density in this section is low,
with most homes located adjacent to North Leverett Road, close to the river. Downstream from
Route 63, the watershed characteristics change. The topography flattens and the floodplain
widens. The land use is a mixture of cropland, pasture, forest and other open land.
Development is generally scattered, with the exception of the densely-populated village of
Montague Center.

As its name implies, the Sawmill River was harnessed for power by early settlers in Montague.
Beginning in the eighteenth century, the river was dammed to provide power to many mills
along its length. Most of the mills are gone, but several dams remain, serving no commercial
function but restricting passage of migratory fish. In the lower reaches of the watershed, the
floodpla in of the Sawmill has been farmed for centuries. The river closely parallels North
Leverett Road and Main Street, and passes under North Leverett Road, Route 63, South Street,
Center Street, Main Street, Meadow Road and South Ferry Road on its way to theConnecticut,
with bridge abutments located in the floodplain. There are more than a dozen homes and
businesses located in the riparian zone within two hundred feet of the river.

Economic use of the Sawmill River and the proximity of buildings and infr astructure to its
banks and floodplain has resulted in conflict in the lower watershed as the course of the river
has threatened public and private property over the past century. The Town of Montague
sponsored dredging attempts to increase flow capacity under bridges during the second half of
the twentieth century. Spoil piles were left on the banks. These have acted as dikes, containing
higher flows rather than allowing the river to flow across its floodplain. Additional spoil piles
from dredging were left along the channel in North Leverett downstream of the Sawmill Dam,
and downstream of Route 63 on the north side of the river.
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Dredging and the accumulated spoil piles in the floodplain caused the water to travel faster and
cut deeper than it would h ave if allowed to enter the floodplain. Sand, gravel and cobbles
moved down -river and collected under bridges filling in the previously dredged areas. Where
the river was again able to access its floodplain, it flooded agricultural fields and town roads.
Riprap was placed to deflect flows from these areas. These hardened banks forced the flow to
the opposite bank, where erosion began anew. Each time the town and its residents attempted
to fix one problem, others emerged. Older residents of the town have stories about various
projects to alter the course or flows of the river, and about how these efforts have affected
fisheries and habitat.

Following the severe storm of June 1996, the town requested help from the Natural Resources
Conservation Service (NRCS) in rebuilding infrastructure destroyed by flooding. In 2001, the
town again contacted NRCS for assistance repairing a severely eroded section of the bank of the
Sawmill River on Meadow Road. During the process of obtaining permits for this work, whi ch
cumulatively totaled more than $500,000, it became clear that state, federal and local
environmental permitting authorities were concerned about the piecemeal approach to solving
problems in the watershed. Town officials began working with NRCS and the Franklin
Conservation District to research the problem. A preliminary assessment was released by the
Conservation District in early 2002.

According to the assessmentof the Sawmill River included in the Connecticut River Basin, 2003
Water Quality Assesment Reporthe most significant environmental issue in the watershed is the
erosion of the stream banks with subsequent sedimentation, resulting in habitat destruction,
flooding and bridge and roadway maintenance problems. In 2006, Vanase Hanagen Brustlin
Inc. (VHB) outlined areas of excessive sediment deposition, bank erosion, and inadequate
riparian buffer in the lower portion of the segment of the Sawmill River from Dudleyville Road

in Leverett to the confluence with the Connecticut River in Montag ue. Also of concern is the
degradation of fish habitat along the river. Sedimentation can negatively impact the spawning
habitat in the streambed. The erosion along the stream banks removes overhanging vegetative
cover and increases water temperature, which also affects habitat. In addition, dredging has
resulted in widening of the stream channel, reducing the depth of the streambed, thereby
increasing water temperature. The removal of trees to create pastureland and the grazing of
livestock along the banks of the river has had a negative impact on the aquatic life in the
Sawmill River.

The typical land cover along riparian corridor sis composed of mature trees, however, there are
stream segments along the Sawmill River where this forested buffer is absent and is replaced by
impervious surfaces, riprap, or mowed grass. Invasive species are also present and in some
places have successfully taken over the understory. The decline in plant diversity has a
negative impact on wildlife habitat.

In July 2002, the Town hosted a meeting of key stakeholders to discuss the findings of the
preliminary assessment. Attendees included town officials, NRCS personnel, representatives of
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the Franklin Conservation District, Franklin Regional Council of Governments, Co nnecticut
River Watershed Council, Trout Unlimited, Massachusetts Executive Office of Environmental
Affairs and the office of State Representative Stephen Kulik, and regulatory staff from the
Massachusetts Department of Environmental Protection, the Massacusetts Division of
Fisheries, Wildlife and Environmental Law Enforcement, United States Fish & Wildlife Service,
and the United States Army Corps of Engineers. The participation of so many high -level agency
personnel was a good indication of concern about the problem, and interest in the report.

Attendees agreed on the need for more study of the river and on the concept of a
comprehensive restoration plan. A working group was formed to involve stakeholders and the
public in plans for further study and res toration. In December 2002, the working group
proposed the Sawmill River Watershed Restoration Project, with three distinct but interrelated
elements: 1) a study resulting in conceptual designs; 2) public education and participation; and,
3) regulatory in volvement. NRCS made a major commitment of time and personnel to conduct
further research in the watershed beginning in summer 2003. In April 2003, the Franklin
Conservation District was awarded one of only four federal 604(b) grants in the state to supp ort
additional research, which resulted in the 2006 VHB report cited earlier. Additional funding
was obtained under the DEP s.319 nonpoint sourcepollution grant program to implement the
recommendations of that report in regard to remediation of bank eros ion and excessive
sedimentation.

In 2012 the Franklin Conservation District with support from the Montague Conservation
Commission implemented a restoration project involving a 1,700 foot reach of the river from the
Route 63 Bridge to Main Street. This dretch had been channelized, resulting in areas of
excessive sediment deposition, bank erosion and degraded fisheriesand wildlife habitat.
Additionally, the disturbed areas along the r iver had become infested with invasive plant
species including, primari ly Japanese knotweed (Polygonum cuspidatum). A suite of
restoration techniques, developed through the use of natural channel design principles, were
incorporated, including rock cross vanes, root wads and log vanes. While the project was
smaller in scale than the initial conceptual design developed in the 2006 Sawmill River
Restoration Plan, it is anticipated to reduce sediment transport and improve aquatic habitat,
channel stability and floodplain sediment storage by restoring natural chan nel diversity to the
river and by reconnecting the river to its natural floodplain. The project was also intended to be
a demonstration project to show the effectiveness of inrchannel techniquesand the use of the
Vermont Stream Geomorphic Assessment Protocols.The projectz UwU UE ET U U uwiiu@eU x O1 Ewb B
restoration efforts is anticipated to produce positive cumulative effects throughout the entire
riverine system.1°

The Town has an important role to play in the restoration of the Sawmill River. While human
impact in the low er reaches of the watershed is serious, the upper watershed is mostly forested,
and the river continues to serve many valuable ecological functions. The river is classified as a

9 This paragraph excerpted and modified frattachment A: Notice of Intent Narratipeepared by Vanasse
Hangen Brustlin, Inc. for the Sawmill River Restoration Project.
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cold water fish resource. Given the opportunity, Atlantic salmon could spawn and salmon fry
may grow in the river (see the Fisheries and Wildlife section for information on Atlantic
salmon). Trout thrive in the Sawmill year -round, offering living proof that the quality of the
water is still clean enough for even the most particular cold water fish. Protecting the riparian
corridor and controlling development in the upper reaches of the Sawmill and its tributaries
will help sustain fisheries, preserve wildlife habitat, improve water quality and prevent costly
damage to public infrast ructure and private property from flooding in the future.

C.2.4 Other Rivers and Brooks

Following is a description of other surface waters in Montague. Many of these are classified as
cold water fish resources (CFRs)by the Massachusetts Division of Fisheries and Wildlife
(MassWildlife). According to MassWildlife, cold water fish resources are particularly sensitive
habitats. Changes in land and water use can reduce the ability of these waters to support trout
and other kinds of cold water fish. ldentification of CFRs are based on fish samples collected
annually by staff biologists and technicians. MassWildlife updates the list of CFRs in the state
on an annual basisand maintains an interactive map online . Conservation commissions,
planning boards, | and trusts, regional planning agencies, and town open space committeescan
refer to the list and map of CFRs to better inform conservation planning. 2

Randall Brook

Randall Brook originates near the former town landfill between Turnpike Road and Greenfield
Road and flows southwest to the Connecticut River, and is classified as a cold water fishery.
The Town, as part of its ongoing landfill obligations , conducts annual monitoring of le achates
from the landfill into Randall Brook, which a re below reportable levels. In 2016 when the Town
and Mass DOT rehabilitated Greenfield Road, a culvert was replaced.

Hatchery Brook
Hatchery Brook flows westerly from its origin at underground springs on the Montague Plains

to the Bitzer State Fish Hatchery on Montague Road The flow of approximately 1,000 gallons a
minute of very clean groundwater is used at the hatchery to raise trout for stocking. From the
hatchery, the brook flows southerly under Greenfield Road and South Ferry Road. The brook is
dammed to form two sm all ponds at the historic Field Farm west of South Ferry Road.
Downstream of the dams, the brook flows westerly into the Connecticut River.

Pond Brook

Pond Brook originates at the southern end of Lake Pleasant and flows southwesterly. North of
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its source at Lake Pleasant, the water entering the pond is very clean. The Town of Montague

considered acquisition of this property for a public swimming area when it was for sale during

the early 1990s. There was public support for the acquisition, but it was judged to be too

20 Massachusetts Division of Fisheries and Wildlifebsite:http://www.mass.gov/eea/agencies/dfg/dfw/wildife
habitatconservation/coldwateish-resourcesnap.html Accessed December 32)16.
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expensive. The property on which the pond is located is currently privately owned. South of
the pond, the brook joins Goddard Brook in an extensive wetland area in the North Street
Wildlife Management Area. Pond Brook is classified as a cold water fishery.

Goddard Brook

Goddard Brook, classified as a cold water fishery,originates in the minimally populated Dry

Hill area of eastern Montague. The brook then parallels Dry Hill Road, crosses Route 63 into
the western half of the Town, where it joins the Sawmill River in Montague Center. A severe
storm in June 1996 resulted in flooding along Goddard Brook and major damage to Dry Hill
Road and Wonsey Road, including complete washouts at several sites where the river crosses
the road. Further development in the watershed of Goddard Brook has the potential to increase
flooding during storm events.

Cranberry Pond Brook

Cranberry Pond Brook originates at the northern end of Cranberry Pond in the Town of
Sunderland. The brook flows northwest through Montague farmland. The severe storm of June
1996 resulted in flooding that severely damaged Old Sunderland Road at the crossing of
Cranberry Pond Brook. After crossing Old Sunderland Road, the brook drops sharply in
elevation and supports an extensive wetland prior to crossing Meadow Road, where it joins the
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Spauding Brook
Originating in the forested upland of the Montague Wildlife Management Area in southeastern
Montague, Spaulding Brook flows into the Sawmill River at Spaulding Brook Road near the

confluence with the Sawmill, destroying the road at this location. The culvert and road were
reconstructed to allow access from Spaulding Brook Road to the southern section of Ripley
Road, but access to the northern section of Ripky Road was determined to be too expensive to
repair, and the road was permanently closed at this location. Spaulding Brook is classified as a
cold water fishery.

Chestnut Hill Brook

Chestnut Hill Brook originates in a wetland area in the portion of M ontague Wildlife
Management Area that borders the Town of Wendell. It flows southwesterly parallel to East
Chestnut Hill Road, crossing the road twice before joining the Sawmill River in North Leverett.
The severe storm of June 1996 resulted in floodingthat washed out both of the road crossings
on East Chestnut Hill Road. Construction of homes on roadside frontage lots along East
Chestnut Hill Road may have contributed to flooding. Chestnut Hill Brook is classified as a cold
water fishery.

Hannegan Book
Hannegan Brook originates in the uplands of northeastern Montague and flows into Lake
Pleasant in central Montague and is classified as a cold water fishery. Virtually the entire
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watershed of Hannegan Brook| approximately 1300 acred was purchased by the Turners Falls
Fire District to protect the waters of Lake Pleasant, which at the time of purchase wasthe
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Williams Brook

Williams Brook originates where several smaller streams join to form an extensive wetland on
the border between Montague and Wendell in the southeastern corner of town. It flows south
and west into North Leverett, eventually flowing into the Sawmill River , and is classified as a
cold water fishery.

Beaver Pond

Beaver Pond, also known as Beaver Hollow, is located between Millers Falls Road and the
Millers River east of the village of Millers Falls. The pond is the remains of an oxbow in the
Millers River. Residents of Millers Falls have long advocated for permanent protection and
public access to this property, which is currently privately owned.

Lyons Brook
Lyons Brook begins at Ruggles Pond in Wendell State Forest and flows approximately two

miles northwest to the Millers River, forming a po rtion of the boundary between Wendell and
Montague. About three -quarters of a mile of Lyons Brook lies within the Wendell State Forest.
The remainder flows through private land. The brook drains approximately 3.5 square miles,
which is roughly 91% forested. The brook is assessed as supporting aquatic life uses, but fish
consumption is impaired due to PCBs in sediment and fish tissue from the Millers River.
Recreation uses were not assessed. Aesthetics are supported with an alert status due to the
presenceof the Mormon Hollow Demolition Landfill, located near the confluence of Lyons
Brook and the Millers River in Wendell. The landfill experience slope failure in 2000 but has
since been stabilized?! Lyons Brook is classified as a cold water fishery. Logging in the
watershed has resulted in erosion and sedimentation of the brook.

C.2.5 Other Lakes and Ponds

Lake Pleasant and Green Pond

Lake Pleasant and Green Pond are located in central Montague. The lake was the focal point of

a summer spiritual retreat developed in the 19t century, which evolved into the permanent

settlement of the village of Lake Pleasant. The Turners Falls Fire District owns both Lake
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Pleasant cowers fifty -three acresand has a storage capacity of approximately 150 million

gallons. Itis connected to Green Pond, a 18acre reservoir that holds approximately 40 million

gallons. In 1994, the Lake Pleasant and Green Pond Reservoirs were downgraded t@mergency

water supplies by the Department of Environmental Protection. They cannot be used directly

Z Millers River Watershed 2000 Water Quality Assessment Répassachusetts Department of Environmental
Protection, March 2004ttp://www.mass.gov/eea/docs/dep/watesburces/07v5/35wqgar.pdf
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for water supply unless the District builds a filtration plant.  District voters have not to date
approved the significant expenditure that filtration wo uld require .

Lake Pleasant and Green Pond are located in a high yield aquifer area, which covers a large
portion of western Montague. The new Hannegan Brook Well located near Lake Pleasant came
online in 2014 and functions as aback-up water supply that can yield 1.44 MGD to meet future
water demands. This new source is greatly needed, as the two existing wells at Tolan Farm are
being pumped close to the maximum capacity. Abandonment of Lake Pleasant and Green Pond
as water supplies could make them available for swimming and other recreational uses.
However, according to the DEP, Lake Pleasant is hydrologically connected to the new
Hannegan Brook Well, and swimming will continue to be prohibited in the lake. Additionally,

the Water Department and Fire District have concerns with allowing swimming in Green Pond
due to its relative small size and shallow depth, which could result in high bacteria levels in the
summer months.#
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West Pond
West Pond, located on the east side of Main Street south of Montague Center, is in the Zone | for
the Montague Center well.

Montague Cergr School Pond

The Montague Center School pond is located south of theformer Montague Center School
building on School Street.In the past, the pond was used for ice skating in the winter and was
stocked for a fishing derby in the spring , but is no longer available for recreational use. The
depth of this pond has significantly decreased due to deposition of sediment. Members of the
community would like the pond to be maintained for recreational use .
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tracks just east of the Connecticut River. The pond was created by construction of a dam

approximately fifty years ago, and has been privately managed for wildlife. Sediment f lowing

from the site of the old railroad bridge on Greenfield Road in 2001 reached the pond; the

sedimentation of the pond is extensive.

C.3 Class A Waters

In the Town of Montague, both Green Pond and Lake Pleasant and their tributaries have been
designated as Class A water sources by the Massachusetts Department of Environmental

% personal communication, Turners Falls Water Department, October 6, 2016.
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Protection. As such, these waters can be used as public water supplies. They currently serve as
emergency water supplies for the town. Class A water sources are also congilered excellent
habitat for fish, other aquatic life and wildlife. They have aesthetic value and are suitable for
recreation purposes compatible with their designation as drinking water supplies. These waters
are designated for protection as Outstanding Resource Waters under Massachusetts 314 CMR
4.04 Massachusetts Surface Water Quality Standards?

C.4 Groundwater Resources

Groundwater, the water that resides under the surface of the Earth in spaces between sediment

grains and rock fractures, is an important resource. Groundwater provides clean drinking

water for many communities, as well as irrigation water for farming, and industrial uses. Water

enters the ground as precipitation falls on the Earth and soaks in, or infiltrates. Once in the
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through the soil by gravity and collects in a saturated zone. The top of the saturated zone is

called the water table. As water moves down through the ground layers, it is nat urally filtered
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provided by natural landscapes, with little cost to consumers.

Wells must be drilled into the saturated zone to yield water, or into layers known as aquifers.
Aquifers are layers of rock or sediment that are porous and well -suited to holding a lot of water,
like a sponge. In this region these layers are often sand and gravel deposited by the receding
continental glacier. These aquifer layers supply many municipal water systems, private wells,
and irrigation for farms, and as such they are critically important resources.

An important aspect of an aquifer is the recharge areat the area of the landscape where
infiltrating water enters the aquifer lay er. If water is prevented from entering the aquifer, then
pumping water from the aquifer will eventually deplete the resource. It is important to prevent
development in recharge areas. Pavement prevents rainwater from entering the ground,
directing it ins tead to storm drains and thus to streams and rivers. Pollutants from streets,
buildings, and industry in developed areas may also enter the aquifer. Thus protected open
space helps preserve the integrity of ground water resources

According to MassGIS and U.S. Geological Survey (USGS) documents, Montague contains a
portion of a large high -yield aquifer, defined as an aquifer with the potential to provide a
pumping volume of twenty -five (25) to 1,000 gallons per minute. In Montague, this aquifer is
located along the Connecticut River from the Vermont border to Ervingside and Millers Falls. It
extends from Millers Falls southwest to the Plains, surrounding Lake Pleasant and Green Pond,
and west and east of Taylor Hill. Along the western slopes of Taylor Hill, the aquifer follows

% Massachusetts Department of Environmental Protection website:
http://www.mass.gov/eea/agencies/massdep/water/requlatiorst®#14t00-masssurfacewaterquality-
standards.htmlAccessed December 29, 2016.

24 Marshak, S. 200£arth: Portrait of a PlanetW.W. Norton and Co. N& York, NY.
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the Sawmill River to the Connecticut. Around its eastern slopes the aquifer stretches south to
Cranberry Pond in Sunderland (See Water Resources Map at end of Section 4)

In 2007, Nestle Waters North America conducted prelimina ry studies of conservation land on
suitability of the high -yield aquifer for use as a source of bottled drinking water. Although
Nestle ultimately decided not to pursue the project further due to the complexity of complying
with state statues, similar proposals could be advanced in coming years as clean drinking water
becomes an increasingly scarce resource. Many residents of Montague and surrounding towns
sharing the aquifer raised concerns about corporate control of a natural resource and the
potential for a project of that nature to drain water sources for towns in the Pioneer Valley , and
suggested the need to provide more secure protection for water resources.

A low -yield aquifer provides a potential yield of between 0 and 50 gallons per minute.
According to MassGIS and the USGS, all areas of Montague other thanthe Dry Hill Area east of
Route 63, Taylor Hill and Wills Hill have characteristics that would support low to medium
yield aquifers.

The Massachusetts Department of Environmental Protection strictly regulates an area within a

radius of 100 to 400 feet ofpublic water supply wells, depending on the pumping rate. This
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determined by hydrological studies involving pump tests and wells that monitor the level of

groundwater in proximity to the public water supply well. A hydrological study done in the

early 1990s delineated the Zone Il recharge area to the Tolan Farm Wells for the Turners Falls

6EUI Uw#PDUUUPEUS wW3T DPUwW9 OO0T w( ( WEOEwWUT | guithgzorigl UPOw6 T O
District (WSPD). In 2010, the Water Supply Protection Overlay Zoning District was expanded

to include the Zone Il recharge area for the new Hannegan Brook Well.

The Turners Falls wells are located in a deep, preglacial sand and gravel aquifer that is
confined in the immediate vicinity of the wells, partially confined in other portions of the

aquifer, and possibly unconfined along the aquifer boundaries. T he wells are considered to be
highly vulnerable to contamination because the clay confining layer does not extend across the
entire aquifer. (Massachusetts Department of Environmental Protection, 2003.

C.5 Flood Hazard Areas

Flooding along rivers is a natural occurrence. Floods happen when the flow in the river exceeds

the carrying capacity of the channel. Some areas along rivers flood every year during the spring,

other areas flood during years when spring runoff is especially high, or following seve re storm
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predicted to flood as the result of a very severe storm that has a one percent chance of occurring
in any given year. Similarly, the 500-year floodplain is the area predicted to flood in a
catastrophic storm with a 1 in 500 chance of occurring in any year.

The 100 and 500-year floodplains are mapped by the Nat ional Flood Insurance Program (NFIP)
after study of waterways. The 100-year floodplain is used for regulatory purposes. In
Montague, floodplains for the Connecticut River, Millers River, Sawmill River, Pond Brook and
Hatchery Brook were mapped in 1978. Comprehensive flood maps for the town were produced
in 1982.

In Montague, 1,454 acres, 7% of the total land area, is in the floodplain, including approximately
14 acres of developed residential land?®> According to the NFIP, one hundred year flood plains
in Montague occur along the Connecticut River at the Patterson Farm on Greenfield Road, and
in the southern section of Town at the confluences with the Sawmill River and Cranberry Pond
Brook. Beaver Hollow is in the 100-year floodplain of the Millers Rive r. The Sawmill River
floodplain crosses North Leverett and Spaulding Brook Roads at their intersection, then
narrows as the river travels along North Leverett Road, broadening again as the river
approaches Montague Center near South Main Street. The 10§ear floodplain for Hatchery
Brook crosses South Ferry and Greenfield Roads at their intersection. Hannegan Brook has a
floodplain east of Route 63 and west of B & M Railroad before it joins Lake Pleasant, and the
Cranberry Pond Brook floods farm fields and Meadow Road before joining the Connecticut
River. Detailed studies have not been performed for other waterways.

The 2014Montague Multi-Hazard Mitigation Plan identifies the following areas as prone to
flooding:

1 Montague Center at the junction of the Sawmill and Connecticut Rivers
Montague City Road, between the road and the power canal
Franklin County Technical School ballfields and driveway
Meadow Road, adjacent to the Connecticut River
Hillcrest School, due to frozen dry wells

=A =4 =4 =4

In addition, Montague City Road between Warner Street and Walnut Street floods seasonally
from a stream located adjacent to the road in this area.

Fluvial erosion hazard (FEH) zones are areas along rivers and streams that are susceptible to
bank erosion caused by flash flooding. Any area within a mapped FEH zone is considered
susceptible to bank erosion during a single severe flood or after many years of slow channel
migration. While the areas of the FEH zones often overlap with areas mapped within the 100
year floodplain on Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Maps (FIRMs), the FIRMs only show areas that are likely to be inundated by floodwaters that

22005 MassGIS land use data.
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overtop the riverbanks during a severe flood. However, much flood -related property damage
and injuries is the result of bank erosion that can undermine roads, bridges, building
foundations and other infrastructure. Consequently, FEH zones are sometimes outside of the
100-year floodplain shown on FIRMs. FEH zones can be mapped using fluvial geomorphic
assessment data as well as historic data on past flood events. Both the FIRMs and FEH maps
should be used in concert to understand and avoid both inundation and eros ion hazards,
respectively.?s

C.6 Wetlands

Wetlands are transitional areas where land-based and water-based ecosystems overlap. Inland

wetlands are commonly referred to as swamps, marshes and bogs. Technically, wetlands are

places where the water table is at or near the surface or the land is covered by shallow water for
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surface water as well.

Historically, wetlands have been viewed as unproductive wastel ands, to be drained, filled and
PPDOxUOYI E2 wi OU wb O Wbreurrogriihg stigntlsds Waveurtlcognited that wetlands
perform a variety of extremely important ecological functions. They absorb runoff and prevent
flooding. Wetland vegetation stabili zes stream banks, preventing erosion, and traps sediments
that are transported by runoff. Wetland plants absorb nutrients, such as nitrogen and
phosphorus, which would be harmful if they entered lakes, ponds, rivers and streams. They
also absorb heavy mdals and other pollution. Finally, wetlands are extremely productive,
providing food and habitat for fish and wildlife. Many plants, invertebrates, amphibians,
reptiles and fish depend on wetlands to survive. Wetlands have economic significance related
to their ecological functions: it is far mo re cost-effective to maintain wetlands than build
treatment facilities to manage stormwater and purify drinking water, and wetlands are essential
to supporting outdoor recreation industries including hunting, fishi ng and bird -watching.

In recognition of the ecological and economic importance of wetlands, the Massachusetts
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and private water supply, ground water supply , flood control, storm damage prevention,

prevention of pollution, land containing shellfish, fisheries, and wildlife habitat. To this end,
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and streams, wetlands bordering the banks, land under rivers, lakes and ponds, land subject to
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Conservation Commissions are responsible for administering the Wetlands Protection Act;
some towns also have their own, local wetlands regulations.
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well as in isolated forested areas. Some of these wetlands are mapped by the National
Wetlands Inventory (NWI) (see the Water Resources Map at the end of this section)Others are
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% Ammonoosuc River Fluvial Erosion Hazard Map for Littleton,. IRi¢ld Geology Services, 2010.
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not mapped, but are well -known to local residents and members of the Conservation
Commission. The following list identifies major wetland areas in Montague, but is by no means
comprehensive. All wetland areas, mapped and unmapped, serve important functions and
should be protected.

Sawmill River

There is extensive floodplain forest along the Sawmill River west of Meadow Road. East of
South Ferry Road, the wet meadows in the Sawmill floodplain are used for hay and pasture.
Floodplain forest is also found in the North Street Wildlife Management Area between Center
Street and Swamp Road, and in the area of the Tolan Farm wells. Beavers have built several
dams along the Sawmill in this area. There are smaller wetland areas mapped along the east
side of the Sawmill west of Route 63 and south of the village of Montague Center, as well as
along the river north of Ripley Road and east of Spaulding Brook Road.

Cranberry Pond Brook

There is mapped floodplain forest along Cranberry Pond Brook east and west of Old
Sunderland Road. Extensive swamps characterize the area along the brook east of Meadow
Road. Beavers are very active in this area.

Pond Brook
Forested wetlands coincide with the mapped floodplain along Pond Brook from Lake Pleasant
Road to its confluence with the Sawmill River.

Goddard Brook
East of Route 63, the banks of Goddard Brook are bordered by forested wetlands as the river
flows south to its confluence with the Sawm ill in the North Street Wildlife Management Area.

Ponds in Montague Center
There are wetlands south of West Pond and the Montague Center School Pond and north of
%OUUwW" OUOT UU w/ Cror & shallovddadsurdih@ed hyWailand vegetation.

WestStreet

There is an extensive area of wetlands fed by streams at the southwest end of West Street. This
area drains the eastern side of Taylor Hill and is mostly undeveloped. Any future development
in this area should be designed to protect wetlands and accommodate natural drainage

patterns.

Turners Falls Road and Greenfield Road
There are wetlands bordering several unnamed streams between Greenfield Road and Turners
Falls Road.
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Randall Brook

There is a small area of mapped wetlands along Randall Brod near its intersection with
Greenfield Road. This area is proposed for creation of additional wetlands to compensate for
wetlands to be destroyed when Greenfield Road is reconstructed.

Power Canal

Seepage from the Turners Falls Power Canal feeds a largevetland area in Montague City
between Montague City Road and the Power Canal northeast of Depot Street. Beavers have
been very active in this area in the past several years, creating conflicts with homes and utility
company infrastructure.

Montague CityRoad

The stream that runs along the southeast side of Montague City Road is bordered by wetlands
along much of its length. This stream drains a large section of the hill in Turners Falls and
Montague City Road, and has become filled with sediment. Beavers have also been active in
this area, resulting in flooding on the Thomas Memorial Golf Course.

Turners Falls Road & Gun Club
On the banks of the Connecticut River at the end of Deep Hole Drive, there is a shallow wetland
area at the Turners Falls Rod &Gun Club.

West Mineral Road

There is an extensive area of wetland vegetation bordering an unnamed pond and stream east
of West Mineral Road and west of the Turners Falls Airport. This is an area that has been
identified for future industrial development . Any development in this area must be carefully
planned to protect wetland resources.

Beaver Hollow
Floodplain forest characterizes the area between the Millers River and the old Oxbow known as
Beaver Hollow.

Montague Plains Kettle Holes

There are seveal kettle hole ponds on the Montague Plains north of Greenfield Road and east
of Lake Pleasant Road and Mineral Road. Kettle hole ponds are wet depressions formed by
melting of isolated glacial icebergs. Two of these kettle hole ponds are statecertified vernal
pools (see below for discussion of vernal pools), and at least one of them supports endangered
plant species.

Chestnut Hill/lCatamount Swamp

P N N
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with Wendell. Th ere is also an extensive section of Catamount Swamp east of East Chestnut Hill
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southern border with Leverett. These areas are very sparsely populated and serve asextremely
valuable habitat for wildlife.

C.7 Potential Sources of Public and Private Drinking Water Supply Contamination

A Source Water Assessment Program (SWAP) Report conducted for the Turners Falls Fire
District by the Massachusetts Department of Environmental Protection in 2002 identified a
variety of potential threats to groundwater in the recharge area for the TurnersFalls Fire
District Wells (see Table 43). Please note that the potential threats (Hhigh, M -medium, L -low)
relate to the type of activity, not to any specific site in Montague. For example, an auto service
station is considered to be a high threat due to the fact that petroleum products are handled and
stored on-site. A specific station may be in full compliance with all state r egulations concerning
known contaminants to groundwater, but this would not change the rating for this use.

The activities listed in Table 4-3 are those that typically use, produce, or store contaminants of
concern, which, if managed improperly , are potential sources of contamination (PSCs). When
specific potential contaminants were not known for a facility, DEP identified typical potential
contaminants or activities for that type of land use. Facilities within the watershed may not
contain all of these potential contaminant sources, may contain other potential contaminant
sources, and may use Best Management Practices (BMPSs) to prevent contaminants from
reaching drinking water supplies.

It is important to understand that an actual release may never occur from a potential source of
contamination if the facility is using BMPs. The threat rankings (high, moderate or low)
represent the relative threat of each land use compared to other PSCs. The ranking of a
particular PSC is based on a number of factas, including the type and quantity of chemicals
typically used or generated by the PSC; the characteristics of the contaminants (such as toxicity,
environmental fate and transport); and the behavior and mobility of the pollutants in soils and
groundwater. The threats shown in the table, therefore, are generic, rather than specific to a
particular facility in Montague. If BMPs are in place, the actual risk may be lower than the

threat ranking identified by DEP. Many potential sources of contamination are regulated at the
federal, state and/or local levels to further reduce the risk.??
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1 Manage and control new residential development in water supply protection areas;
1 Educate residents and local businesses, including farms, on best management practices
for protecting water supplies;
91 Develop local regulations to address use, storage and disposal of hazardous materials;

1 Map stormwater discharges in water supply protection are as and develop a local
stormwater control ordinance;

2" Source Water Assessment and Protection (SWAP) Report for the Turners Falls Water DeplsliAment
Department of Enviramental Protection, 2002.
http://www.mass.gov/eea/docs/dep/water/drinking/swap/wero/1192000.pdf
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1 Implement best management practices for road maintenance in water supply protection
areas, including limited use of road salt and cleaning of catch basins; and;

91 Develop wellhead protection plans.

In 2005, the Turners Falls Water District conducted a Source Water Assessment of Lake
Pleasant, Green Pond and the Tolan wells under the auspices of the Massachusetts Rural Water
Association. In 2005 the Turners Falls and Montague Center Water Districts collabaated on the
purchase of 100 acres near the Montague City well that are also located in the Turners Falls

recharge area.

Table 4-3: Potential Sources of Contamination in the Turners Falls Aquifer Recharge Area

Activities |Quantity |Threat| Potential Source of Contamination

Agricultural

Fertilizer Storage or Numerou M Fertilizers: leaks, spills, improper handling, or over -

Use| Cropland S application

Pesticide Storage or  |[Numerou Pesticides: leaks, spills, improper handling, or over-

Use| Crop land S application

Livestock Operations 2 M | Manure (microbial contaminants): improper handling

Manurg Storage or Numerou Manure (microbial contaminants): improper handling

Spreading S

Commercial

Service Stations/ 5 Y Automotive fluids an d solvents: spills, leaks, or

Auto Repair Shops improper handling

Furniture Stripping

and Refinishing/ 1 H | Hazardous chemicals: spills, leaks, or improper handling

Window refurbishing

Bus and Truck 1 Y Fuels and maintenance chemicals: spills, leaks, or

Terminals improper handling

Car/Truck/Bus Washes 1 L Vehicl.e wash water, soaps, oils, greases, metals, and

salts: improper management

Sand And Gravel 3 M Heavy equipment, fuel storage, clandestine dumping:

Mining/Washing spills or leaks

Residential

FU?I Oil Storage @t ) i M | Fuel oil: spills, leaks, or improper handling

residences) S

Lawn Care / Gardening Numerou M P.esticides: overapplication or improper storage and
S disposal

Septic Systems / Numerou M Hazardous chemicals: microbial contaminants, and

Cesspools S improper disposal

Miscellaneous

Aboveground Storage |Numerou M Materials stored in tanks: spills, leaks, or improper

Tanks S handling
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Activities Quantity |Threat| Potential Source of Contamination
Clandestine . - :
L . 1 H | Debris containing hazardous materials or wastes
Dumping/junk piles
Clean Water Act . . . I
. . 1 L | Various depending on discharge limits
permitted dischar ges
. Owners are currently conducting closure; contact the
Floor Drains/Dry Wells 2 . ; . .
y l DEP regional coordinator for status and information.
Small quantit . .
g y Numerou Hazardous materials and waste: spills, leaks, or
hazardous waste M . .
S improper handling or storage
generators
Stormwater Drains/ Numerou L Debris, pet waste, and chemicals in stormwater from
Retention Basins S roads, parking lots, and lawns
Transportation Numerou M Fuels and other hazardous materials: accidental leaks or
Corridors S spills; pesticides: over-application or improper handling
Underground Storage [Unknow . . . .
Tanksg g N H | Stored materials: spills, leaks, or improper handling

Source: Source Water Assessment and Protection (SWAP) Report for the Turteks/&alr
Department. MA Department of Environmental Protection, 2002.
http://www.mass.gov/eea/docs/dep/water/drinking/swap/wero/1192000.pdf

D. VEGETATION

Plants are aitical components of ecosystems. Plants use solar energy toconvert carbon dioxide
(CO_2), water, and various minerals into food, in the process called photosynthesis. This
process removes CO_2 from theatmosphere and releases oxygen. Plants a the source of

nearly allthe ORaT I Owb Ow$ E U URlaptbiantas@uth>slippotds ab animal life. In
addition to being a food source, plants also serve as sheltetand habitat for many mammals,
birds, and insects. Plants also help tomoderate temperature and rainfall , and their roots prevent
soil erosion. Many plants also provide us with building materials, fiber, and medicines.

Plants and animals together make up natural communitiesdefined as interacting groups of
plants and animals that share a common environment and occur together in different places on
the landscape (NHESP, 2001). Over the past decade, ecologists and conservationists in
Massachusetts have devoted increasing effort to studying and protecting these natural
communities, rather than focu sing on individual species. This section and the following section
will address both natural communities and their component species.

%OUI UUUWOEOT wUx wAYwxi UET O0wOi w, 6OUET Ul zUwUOUEOWOE

including hardwoods and coni fers, pitch pine-scrub oak forest, and floodplain forest. Natural
areas that are not forested are used for crops and pasture. This section describes vegetated
areas in town and their ecological and economic significance.
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D.1 Forests
Montague is located in the Transition Hardwoods -White Pine Forest Region (USDA, 1992). This
forest type commonly occurs up to an elevation of 1,500 ft. above sea level in upland central

Massachusetts and southern New Hampshire, northward through the Connecticut Valley.

HardwoodWhite Pine Forest

by northern hardwoods including yellow and paper birch ( Betula alleghaniensiand Betula
papyriferg, beech Fagus grandifolipand sugar and red maple (Acer saccharurand Acer rubrum.
In drier areas, red oak (Quercus rubrd is the most abundant deciduous species; other oaks and
white pine can also be found. Hemlock (Tsuga canadengi®ccurs in moist cool valleys, north
and east sbpes and sides of ravines.

White pine (Pinus strobu}is characteristic of well-drained sandy sites. It occurs as a scattered
tree in hardwood forests, but is most common in southwest Montague in the area west of Route
47; west of Turners Falls Road invery sandy soils, and north of the state fish hatchery.

Pitch PineScrub Oak Forest

The Montague Plains is the largest inland Pitch-Pine Scrub Oak (PPSO) community in southern
New England, and the only large remnant of this ecosystem in the Connecticut River Valley.
PPSO barrens are vegetative communities occurring on deep, coarse, weldrained sands
derived from glacial outwash. The sands are acidic, poor in nutrients and prone to drought.
Pitch pine-scrub oak barrens are maintained by fire, which in creases the rate of cycling of
nutrients to the soil. Without disturbance by fire, tree -sized oaks and white pine can take over.
The main tree species of the barrens is pitch pine Pinus rigida) and the dwarf chinquapin oak
(Q. prinoide3. Huckleberry (Gaylussacia baccgtand low bush blueberries (Vaccinium
angustifolium and V. pallidumare also common. The inland pitch pine-scrub oak communities
have successional areas with trembling aspen Populus tremuloidés gray birch (Betula
populifolig), and black cherry (Prunus seroting

In 1908, the Commonwealth of Massachusetts paid $140 to purchase about twentyfive acres of
OEQCEwOOwhPT EUWPEUWUT 1T OWEEOOI Ew, POOI UUw/ OEPOwW?i OGUwU
i OUT UOWOEOET |1 O1 O eventydiveyéats,uhe Cammanivelth puschased

additional parcels in the area, including what is now the Bitzer Fish Hatchery. In 1999, the
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Montague Plains Wildlife Management Area. Recent years have seen the addition of another

175 acres, bringing the total area protected on and around this regionally important glacial

sandplain to nearly 1,800 acres.

SECTION 4: Environmental Inventory and Analysis 4-38



PUBLIC FORUM DRAFT 5/32/2017

Trees were harvested during the 18" and 19" centuries, and farmers subsequently plowed most
of the area for crops. The marginal cropland was abandoned by the early 20" century, and
dense thickets of pitch pine seeded in onthe plowed areas. Periodic high-intensity wildfires
were common, including the 1907 fire that destroyed 130 homes in Lake Pleasant, a 120@cre
fire in 1937, a 100@acre fire in 1944, a 47Eacre fire in 1957, and several 10éacre fires. Fire
suppression efforts increased and improved after these wildfires, and recent decades have seen
more frequent, but smaller, wildfires. Between 1939 and 1985, these suppression efforts allowed
large areas of young pitch pine to grow into an extensive closed canopy forest. Fire-intolerant
species such as white pine began filling in underneath, and in 1999, a dense forest of mixed
pitch pine and white pine covered most of the sandplain. The historical shrubland with

scattered oak and pitch pine trees remained only in a few small areas that had never been
plowed. Habitat quality for native, fire -adapted plant and wildlife species declined with these
changes.

Over the past 16 years, the Massachusetts Division of Fisheries and Wildlife (MassWildlife) has
used a combination of tree harvesting, shrub mowing, and prescribed burning to benefit rare
species and to reduce the risk of a catastrophic wildfire. Approximately 880 acres have been
treated since 2004 to restore woodland and shrubland habitats of scattered oak and pitch pine
trees over shrub oaks, blueberry, huckleberry, and other heath species. MassWildlife has
cooperative agreements with the Department of Conservation and Recreation and the Town of
Montague Conservation Commission to restore sandplain habitats on their inho Idings within
the WMA, and works closely with local fire departments and the DCR Bureau of Fire Control to
ensure that firefighters have adequate access in the event of a wildfire and are familiar with the
changes in vegetation and fuels resulting from habitat management activities.

According MassWildlife , the response by wildlife to restoration has been very encouraging. For

I BREOx Ol OwUI Ul EUET T UUwi UOOw4, EVUVwWUI ETl O0UOGawUl xOUUIT E
regional conservation concern, promotes a distinctive bee fauna, creates preferred habitat for

hognose snakes, and provides foraging and nesting habitat for whip -poor-e DO OU 8 2 w( Owl Y huk O
climate change adaptation analysis identified management goals, objectives, and tools for the

sandplain natural communities at the Montague Plains WMA. The analysis assessed potential

broad-scale climate change impacts and vulnerabilities, evaluated management objectives in the

light of these impacts and vulnerabilities, identified adaptation approaches and tact ics for

implementation, and proposed criteria for monitoring the effectiveness of implemented actions.

This analysis and its implementation are being integrated into an updated habitat management

plan for the WMA. 28

BThis secti on Baekgrouandigfornesmibn dniMontagud PlainsW d | i f e Manayghement Ar e
Division of Fisheries and Wildliféfor ahabitatsite walk andinformationsessiorheld in Montague oSeptember
29, 2016
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Floodplain Forest

Floodplain forests are deciduous, forested wetland communities found along rivers and streams
that flood on an annual or semi-annual basis. According to the Natural Heritage and
Endangered Species Program of the Massachusetts Division of Fisheries and Wildlife, there are
several types of floodplain forests in the Town of Montague: major river floodplain forests

which occur along the Connecticut River; transitional floodplain forests such as those that are
found along the lower Sawmill River; and the small -river floodplain fore st found along
tributaries of the Connecticut River.

All floodplain forests in Massachusetts have silver maple ( Acer saccharinumas the dominant
tree species. Associated plant species vary depending upon location and degree and duration
of flooding. In the major-river floodplain forest, silver maple covers more than 60 percent of the
overstory with cottonwood ( Populus deltoidgsaccounting for the remainder. There are no
shrubs. The herbaceous vegetation includes stinging nettles Laportea canadengj®strich fern
(Matteuccia struthiopteri}y whitegrass (Leersia virginicy woodreed (Cinna arundinaceg and jack-
in the- pulpit ( Arisaema triphyllum). Major-river floodplain forests on islands have cottonwood,
sycamore (Platanus occidentaljsand American ash (Fraxinus americangin addition to the silver
maple. Box elder (Acer negundpis common in the understory of these floodplain forests, and
the herbaceous vegetation is dominated by ostrich fern. Disturbed areas will also have staghorn
sumac (Rhus tphina), bittersweet (Celatrus orbiculaty riverbank grape (Vitis riparia) and Virginia
creeper (Parthenocissus quinquefdjia

Transitional floodplain forests have silver maple as the dominant species in the canopy, with
green ash Fraxinus pennsylvargg also present. There are no shrubs and vines. Hog peanut
(Amphicarpaea bracteates abundant. The herbaceous vegetation consists of a mixture of
stinging nettle, ostrich fern, sensitive fern (Onoclea sensibiljsand false nettle Boehmeria
cylindrica).

Shrub vegetation in small-river floodplain forest consists of silkky dogwood ( Cornus amomum
and buttonbush (Cephalanthus occidentglisThe herbaceous vegetation is most diverse in these
areas. Sensitive fern and false nettle are most common, with water hemlock (Cicutamaculata,
swamp candles (Lysimachia terrestrisand water parsnip (Sium suavgalso present.

Major owners of forestland in Montague include the state Department of Fish and Game, the

state Department of Conservation and Recreation, the Turners Falls Fire District, FirstLight

Power, and Eversource. These public and quasix UEODE wi OUI UOUwxUOYDPET wi OUwC
available recreational opportunities including walking, hiking, fishing, skiing, snowshoeing,

hunting, snowmobiling, pi cnicking and nature study.

The remaining forest lands in Montague are privately -owned. Forest landowners in town fall

into five main categories: forest residence, farm woodlot, family land, commercial woodlot, and
investment property. In some cases, thecategories may overlap.
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Approximately 11percent (1,618 acresOi wUT 1 wUOOP Oz U wi thelChapter®Bclmerit OU OO 01 E
use tax program. This provision of state law, also known as the Forestland Act, allows for
reduced property tax assessment in exchange for a commitment for maintaining land in active
forestry use. Chapter 61 also grants the Town the right of first refusal to purchase land enrolled
in the program at its fair market value when it is sold for or converted to residential,
commercial or industrial purposes. To qualify for Chapter 61, a landowner must have at least
10 acres of contiguous forestland and astate-approved 10-year forest management plan.
Property taxes are assessed at valuations based on forest production purposesrather than the
development value of the property . If the land is sold for or converted to an ineligible use
within five years of withdrawing from the program, the owner must notify the Town, triggering
a 120day right of first refusal period, and must pay either a Conveyance Tax or a RollBack tax
There is no penalty if the land leaves the program and is then converted to a use covered in
Chapter 61A (agriculture) or 61B (open space and recreation)?

Commercial harvest of forest products is subject to the Massadusetts Forest Cutting Practices

Act. Landowners who harvest 25,000 board feet of timber or more from forestland at any one

UPOT wOUUUwi DOT wE wmlks®iebslate nuEfar 0doverSion up>ai e @ wse

such as agriculture. The plan is reviewed and approved by the Department of Conservation

and Recreation (DCR). DCRx UEODPUT | UwEw?! 1 U0w, EOGET 1 Ol O0Uw/ UEEUDE]
harvesting that is designed to help landowners prevent erosion and protect wetlands and water

bodies and the animals that rely on wetland habitat during a timber harvest. Local

conservation commissions receive a copy of all forest cutting plans, which is one way that a

town can monitor use and management of privately owned forest land.

Forest residences consist of hones on large forested lots. These homes are principally located
east of Route 63 on Chestnut Hill Road, East Chestnut Hill Road, Dry Hill Road and Wendell
Road, with a few scattered residences in the Taylor Hill area, East Mineral Hill and Greenfield
Road. Many are senior citizens who have inherited land and/or owned and managed it for its
natural values for decades. These properties may be at risk for development if the heirs of the
current owners are not interested in living on the land and maintaining i t as forest. The town
could work with local land trusts to offer resources on estate planning for owners of forestland
who wish to conserve it.

Another type of forest residence is wealthier, middle -aged new residents of town who have

built very large h omes on secluded forest lots. This may be a growing trend with mixed

implications for forest conservation. These residences are being built at very low densities.

Owners of these homes value the aesthetic beauty and privacy of the forest, and can be expeted

to support conservation efforts. On the other hand, this type of development has the potential

UOwi UET O1 OUwWUT 1T wUOPOZUWOEUT T WEOOEOUWOI wi OUT UUOBEODE

% see the UMass Amherst MassWoods website on Chapter 61 for more information:
http://masswoods.net/landowngrograms/chaptef1-currentusetax-programs
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The second category of private owners of forest is farmers whose land includes working
woodlots. Most of the active farms in Montague include land in this category. Farm woodlots
produce income outside of the growing season from sales of cordwood, and in some cases,
maple syrup. Someland in this category has been in the same families for generations.
However, most of the seowners are over the age of fifty and are starting to scale back their
agricultural operations. Many do not have heirs that intend to continue farming. These lands
may be at risk of development when the current owners retire or pass away. The Town could
offer assistance to farm woodlot owners who wish to plan for conservation of their land.

There aresome large forest properties in Montague owned by non -residents of Town. This land
is not enrolled in Ch apter 61, and the Town has no information on the plans of these absentee
owners. There arealso a few large tracts of forestland in Montague that are owned by people
who live elsewhere, and are managed for cordwood and timber. This land is enrolled in

Chapter 61.

Finally, there are a number of large forest properties in Town that are being held for their

development value. Land in this category includes properties on the east side of Route 63, a

tract of approximately 100 acres between East and West Chemut Hill Roads on the border with

Leverett and a 10Gacre property off South Prospect Street and Grout Circle in Millers Falls were

purchased for development. Large-lot zoning (4-acre minimum lot size) in the eastern half of

town has the potential to create forest sprawl if these parcels are developed at full density. The

Town is considering zoning changes to allow for clustering of homes on smaller lots, in

exchange for permanent preservation of the remaining land through conservation restrictions.

Such? EOOUI UYEUPOOWUUEEDYDUDPOOU?» WEOUOEWI I OxwxUOUI EUu
should ideally be designedto protect forest land that is contiguous to other protected land .

D.2 Shade Trees

Public shade trees livealong, O O U E Irdadlszrid in its villages, parks, and cemeteries These
trees promote both environmental quality and quality of life for residents. In downtown
Turners Falls, Cherry and Apple trees were planted along Avenue A as part of streetscape
improvements in the 1980s Theseornamental trees make the downtown more attractive to
residents and visitors, helping to support the local shopsand restaurants by creating a vibrant
urban space. The street trees provideshade in the summer months, and act as a beautiful
backdrop in the spring. Streetscape improvements in Millers Falls, completed in 2006, included
the addition of new street trees as well. These trees are mairgiined by the Department of Public
Works.

Other areas in town that include public shade trees are town parks and cemeteries.The Town of
Montague owns public parks in Turners Falls, Millers Falls , Montague Center, and Lake

Pleasant Unity Park, Highland Park , Montague Center ParkO wWE O E w1 U Catéimbigtdihad) E U O
by the Town and managed by the Town Parks & Recreation Department. Peskeomskut Park in
Turners Falls is managed by the Board of Selectmen The Town owns seven cemeteries which
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are maintained by the Cemetery Commission. A Downtown Streetscape Committee, made up
of volunteers, maintains the planters along Avenue A in Turners Falls with assistance from the
Department of Public Works.

In 2015 a tree inventory was completed for downtown Turners Falls that provides a baseline of
the number, location, species, size, and condition of the public shade trees in the downtown. 441
trees were inventoried for the project. Overall, the study found that the trees are well -
maintained and in good condition. About 40%of the trees are native species, which tend to
resist damage from freezing, drought, and common di seases. The study found that there is a
lack of diversity in tree species, with almost half of the trees in the study area consisting of
either Norway maples or crabapples. Lack of diversity can lead to greater vulnerability to
diseases, which can spread asily from one tree to the next. About 2/3rds of the trees in the
inventory have small to medium canopies (between 15 to 30 feet across), and very few trees
have large canopies (over 35 feet across).arger tree canopies provide larger benefits, such as
greater shading and cooling in the summer, a greater amount of stormwater interception and
storage, and better air quality. Priority strategies resulting from the inventory include
expanding future tree inventories to additional neighborhoods, and increasing DPW staffing to
conduct tree maintenance and planting.3°

Study area of the 2015 Turners Falls Tree Inventory.

30 Turners Falls Public Tree Inventarilovember 2015. Franklin Regional Council of Governments. Prepared fo
the Town of Montague Planning and Conservation Department and the Department of Public Works.
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