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Natural Resources

CHAPTERS3

Connecticut River Scenic Byway

Introduction

There are many important and obvious natural resources along the Connecticut River Scenic
Byway, such as Mount Toby and the Mount Holyoke Range. There are other resources that are
less apparent, but no less important, such as the many small brooks that run through the byway
area. The wide variety of natural resources makes the area a particularly distinctive place for
both residents and tourists to explore. Also, the variety of natural resources contribute to the
region’s economic, recreational, and ecological viability.

This chapter contains a general overview and inventory of the natural resources in the
Connecticut River Scenic Byway area. Information on the geology, soils, water resources, and
rare species habitats located in the study area are described. The inventory is intended to
highlight the byway’s natural and
environmental assets. The existing threats
to natural resources and potential
protection methods are also discussed, as
are issues that could impact the natural
resources in the future. This chapter
concludes with recommendations for
protecting, maintaining, and enhancing the
byway’s natural resources. Each topic is
described traveling from north to south
along the byway.
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volcanic venting, lava flows, and fissures created rock formations.

The rock formations created in the Triassic Period were further shaped in the Pleistocene Era, or
the “Ice Age,” one million years ago. The movement and melting of the glaciers which were
10,000 feet thick left sand and gravel deposits and glacial till, or sediment, at the base of the
Holyoke Range. Glacial till contributed to the formation of Lake Hitchcock by damming glacial
meltwaters and creating a 200 mile long lake which extended from Middlefield, Connecticut to
Lyme, New Hampshire. The map on page one shows the extent of Lake Hitchcock.

Today, evidence of the river valley’s geologic history can be seen along the byway. After Lake
Hitchcock drained, the Connecticut River and its tributaries cut through the lake deposits and
created flat, level terraces and floodplains that are prominent features of the landscape. In
Northfield, just to the west of the Connecticut River, a delta formed in the wake of melt water
entering Lake Hitchcock and depositing sediment. The delta is now being diminished as it is
home to an active gravel bank. In Erving,
the French King Bridge overlooks the 400- | What are Prime Farmland Soils?

foot-deep French King Gorge, which was According to USDA’s Natural Resources
deeply eroded as Lake Hitchcock drained. Conservation Service, prime farmland soils
West of the byway in Gill, water rushing are those that have the best combination of
over a bedrock ridge scoured deep plunge physical and chemical characteristics for

pools in what is now Barton Cove, an area
which is popular for boating, fishing, and
picnicking. In Montague, the Montague
Plains were formed of delta sands, while in
Sunderland an unusual high-roofed cave
about 100 feet long was formed on the west ' .
side of Mount Toby by two giant grow.m.g season, acceptable acidity or
conglomerate blocks which shifted away alkalinity, and few or no surface sto.nes..
from one another. Volcanic venting and They are permeable to water and air. Prime
fissures created rock formations including farmland soils are not excessively erodible
the Holyoke Range, located in both Hadley | or saturated with water for a long period of
and South Hadley.” The proposed Byway time, and they either do not flood

through Hatfield also rests upon these river | frequently or are protected from flooding.
and lake deposits, contributing to the Source:www.nrcs.usda.gov/wps/portal/nrcs/main/n
abundance of surrounding farmland. ational/technical/fotg/

producing food, feed, forage, fiber, and
oilseed crops, and are also available for
these uses. In general, prime farmland soils
have adequate and dependable
precipitation, a favorable temperature and

Soils and Slopes

The soils of the Connecticut River Valley are considered some of the most fertile in the nation
and the world. Much of the byway travels through prime farmland soils that were created by
deposits from glacial outwash and from the Connecticut River. These soils are deep (sometimes
up to 12 feet), well drained, and good for growing. While some of the soils are subject to
periodic flooding, they are quite exceptional for farming and are desirable for development such
as housing. Until recently, there had been a steady loss of farmland to development. In 2012,
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Draft 5 | April 19, 2016 | Page 2



however, Franklin County saw a 13% increase from 2007 of land in farms. Hampshire County’s
land in farms also increased during the same time by 2%.

The landscape along of the byway varies. Some areas are characterized by large predominantly
flat or slightly sloped agricultural fields and residential development, and other areas are
forested. In Northfield, there are larges expanses of prime farmland soils between the byway and
the Connecticut River. In Montague, the 1,600-acre state-owned Montague Plains, described in
the Recreational Chapter, is also comprised of prime farmland soils. The Montague Plains is not
farmed but, the area is permanently protected as an outstanding example of a Natural Heritage
and Endanger Species Program’s Natural Community as a pitch pine-scrub oak barren. In the
southwest area of Montague, the soil types are primarily shallow and located on steep slopes
with ledge, which are not easily developable.

Silt loam is the dominant soil type in Hatfield west of the Connecticut River where an extension
of the byway is proposed. Hatfield is considered the 19" most threatened agricultural landscape,
according to American Farmland Trust’s Farming on the Edge, due to its prime farmland soils
that are also of ideal quality for development.’

In the background of the byway are hills and ridges formed by lava flows and carved by glacial
movements and melting millions of years ago. In particular, southbound travelers on the byway
see the Pocumtuck Ridge in the northern part of the byway and the Holyoke Range from the
southern section. The Holyoke Range was formed by several massive lava flows that welled up
in faults created by the formation of the Triassic Basin, and is one of very few east-west
mountain ranges in the nation. The bedrock of the Holyoke Range is covered by thin glacial soils
and forest. The steep slopes and loose soils at the base of the ridges are limitations to
development, but offer excellent recreational opportunities.

Water Resources

The Connecticut River is the defining waterway and the most significant landscape feature along
the Connecticut River Scenic Byway. The Connecticut River runs more than 400 miles from
Fourth Connecticut Lake on the Canadian border in New Hampshire to Long Island Sound. It is
the longest river in New England. In Massachusetts, the Scenic Byway travels along roads that
are near and within view of the Connecticut River for much of the route.

Additionally, there are other significant water resources within the byway area such as the
Millers River, Sawmill River, Mill River and the Fort River. The Millers River is a major
tributary of the Connecticut River, which serves as a wildlife habitat in upland areas and for cold
water fish such as trout. Streams and rivers add to the scenic and recreational experience of the
byway traveler, and contribute to this environmentally rich landscape. The following section
provides descriptions of the waterways in the byway area.

® https://4aa2dc132bb150caflaa-
7bb737f4349b47aa42dce777a72d5264.ssl.cf5.rackcdn.com/map_massachusetts300.jpg
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Major Rivers and Streams within the byway Corridor

Connecticut River

The byway generally follows the path of the Connecticut River on Routes 63 and 47. The byway
route moves away from the River on Route 63 in Montague and meets back up with it in the
northern part of Sunderland. The byway is entirely within the Connecticut River Watershed, with
the exception of a two mile stretch near the Erving/Montague town line where the byway crosses
the Millers River watershed. Entering Hampshire County, the byway is close to the eastern bank
of the Connecticut River, traveling through rich farmland and floodplain. The proposed
extension of the byway in Hatfield is on the western side of the Connecticut River.

In the winter, the Connecticut River is frequently visible through the sparse riverbank vegetation
and bare trees, and in the summer, the river’s presence draws close and recedes in a line of green
trees as the byway meanders alongside. With the windows down, travelers might also be able to
sense the cooler air as they pass over several cold water streams and brooks draining into the
river, which are home to native fish and macro-invertebrates. Though not necessarily the
defining feature of the byway, these streams are as important as the Connecticut River for
wildlife habitat and ecosystem services for surrounding farmland and forestland.

The Connecticut River has played a central role in the settlement of the Pioneer Valley, by
Native Americans and colonial settlers. The river’s meanderings left rich soil along its banks,
which attracted agricultural uses. During the 19™ Century the Connecticut River was used as a
transportation route to send logs from northern New England to the growing cities in southern
New England and New York. The Connecticut River and its tributaries were also a resource for
industry and commerce, and for many decades afterwards the river was polluted. This was true
particularly in the urban segment of the river between Holyoke and Springfield, south of the
byway. The river has improved over the years, with the removal of many of the combined sewer
overflows and by addressing other pollutants. The Connecticut River now meets federal Clean
Water Act standards for Class B or “fishable-swimmable” water quality in the entire segment
adjacent to the Connecticut River Byway from the Vermont/Massachusetts state line to South
Hadley. As a result, recreational activities have rebounded and are a significant feature of the
river landscape today.

Millers River! (Erving, Montague)

The Millers River is one of 38 major tributaries to the Connecticut River. It is 52-miles long and
originates in Asburnham, Massachusetts. It joins the Connecticut River just downstream from
Millers Falls. The Millers River forms the boundary between Erving and Montague. The Millers
River fluctuates between sluggish and rapid flows, primarily due to Army Corps of Engineers’
flood control projects. There is an average drop of twenty-two feet per mile on the river. This
steep drop and rapid waters helped to power industrial development, the remains of which can
still be seen in the form of smoke stacks and mill buildings along the river. Today, the Millers
River is valued for its recreational and natural resources which provide opportunities for fishing,
wildlife and scenic viewing, whitewater boating, and swimming. The most popular public access
point for the Millers River is located at its confluence with the Connecticut River.

42011 Erving OSRP
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Sawmill River (Montague)

The Sawmill River flows westerly for approximately fourteen miles from Lake Wyola in
Shutesbury to the Connecticut River in Montague. As its name implies, the early settlers in
Montague harnessed the Sawmill River to generate power. During the 18" Century, the river was
dammed to power the many mills along its length. Today, most of the mills are gone, but several
dams remain. The dams currently serve no commercial function and restrict the passage of
migratory fish. The Sawmill River was once part of the Atlantic Salmon Restoration Program
sponsored by the Massachusetts Division of Fisheries and Wildlife. It has been the subject of
several studies and projects to address ongoing issues such as erosion of the stream banks and
sedimentation. The Sawmill River Watershed Restoration Project was established in 2002 to
further study challenges along the Sawmill River, and to implement fixes to these challenges.®

Mill River (Hadley)

The Mill River drains from east to west beginning at Puffer’s Pond in Ambherst. It flows into and
through Hadley until it drains into the Connecticut River very close to the byway at River and
Ferry Roads. In the 18" and 19" Centuries there were multiple mills along the Mill River due to
its relatively sharp drop as it drained into the valley.® A gristmill was built on the river in 1662,
creating Lake Warner (also known as North Hadley Pond). The current dam on Lake Warner was
built in 1919. The Mill River corridor is identified by the Natural Heritage and Endangered
Species Program as an Estimated Habitat of rare wildlife and Priority Habitat of rare species.

Fort River (Hadley)

The Fort River flows through Amherst and Hadley, and into the Connecticut River. The Fort
River watershed is known for its large diversity of freshwater mussels, including one federally
endangered species.” The river is the longest free-flowing tributary of the Connecticut River in
Massachusetts. The Fort River also provides recreational opportunities, including fishing,
canoeing/kayaking, and the Fort River Birding and Nature Trail, which opened in October 2014
as part of the Silvio O’Conte Fish and Wildlife Refuge System. The one-mile trail is accessible
and located within a short drive of the byway on Moody Bridge Road.

Mill River (Hatfield)

The proposed Byway extension in Hatfield parallels and then crosses the Mill River. This Mill
River has its headwaters in Conway and is approximately 25 miles long. It drains into the
Connecticut River in Hatfield after flowing through Conway, Deerfield, Whately, Williamsburg,
and Northampton. The Mill River is dammed in Hatfield, a short distance off the byway on
Prospect Street, where there is an old mill historic site. The dam marks the site where a plateau
divides the lowlands of the Connecticut River valley with the flat agricultural areas that have
defined Hatfield for centuries.® There is also fishing access off of the proposed Byway on EIm
Street. The Mill River hosts four of the seven listed mussel species in the state and one federally
endangered species. Fish species include trout, pickerel, and perch.

Other Rivers and Streams

> 2010 Montague OSRP

® Amherst Open Space and Recreation Plan, 2009

" Town of Amherst Website, https://www.amherstma.gov/1261/Mill-Fort-Rivers
& Town of Hatfield OSRP, 2014, page 20.
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Town | River / Brook

Northfield

Pauchaug Brook
Louisiana Brook
Mill Brook

Millers Brook
Roaring Brook
Merriam Brook
Pine Meadow Brook
Fourmile Brook
Bottom Brook

Erving

‘ Scots Brook

Montague

Hannegan Brook

Goddard Brook

Cranberry Pond Brook
Spaulding Brook

Sunderland

Clay Brook

Dry Brook

Gunn Brook

Long Plain Brook
Mohawk Brook
Russelville Brook
Whitmore Brook
North Island Brook

Hadley

Russellville Brook
Harts Brook

South Hadley

Dry Brook
Elmer Brook
Bachelor Brook
Stony Brook
White Brook
Buttery Brook

Hatfield

‘ Cow Bridge Brook
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Water Quality Assessment

States are required to monitor and assess the quality of surface waters and provide periodic status
reports to the U.S. Environmental Protection Agency (EPA), the U.S. Congress, and the public.
Under the Clean Water Act, there is a process through which the waters of the Commonwealth
are evaluated with respect to their capacity to support designated uses as defined in the
Massachusetts Surface Water Quality Standards. These uses include aquatic life, fish
consumption, drinking water, shellfish harvesting, primary (swimming) and secondary (boating)
contact-recreation, and aesthetics. The monitoring process entails assessing each of these uses,
where applicable, for rivers, lakes, and coastal waters. The causes and sources of use impairment
are also identified as applicable. Once a water body is identified as impaired by a pollutant, the
Massachusetts Department of Protection (MassDEP) is required to develop a clean-up plan under
the Clean Water Act to restore water quality and enable waters to attain designated uses.

The Integrated List of Waters report prepared by MassDEP provides the status of all assessed
waters in a single, multi-part list. Each waterbody or segment thereof is assigned one of the
following five categories:

Category 1)  Unimpaired and not threatened for all designated uses;

Category 2)  Unimpaired for some uses and not assessed for others;

Category 3) Insufficient information to make assessments for any uses;

Category 4) Impaired for one or more uses, but not requiring the calculation of a Total
Maximum Daily Load (TMDL); (impairment due to "pollution” such as low flow,
habitat alterations or non-native species infestations); and

Category 5)  Impaired for one or more uses and requiring a TMDL (impairment due to
pollutant(s) such as nutrients, metals, pesticides, solids and pathogens).

The following table shows rivers and streams identified as Category 4 or 5 in the 2012 Integrated
List of Waters, provides the location, size or length of the section of waterbody sampled, and
indicates the type of pollutant or impairment.

Name Description/Location Size Category | Pollutant(s)/Impairment(s)
Bachelor Brook Outlet Forge Pond, Granby to 11.6 miles | 4a Nutrient/Eutrophication
confluence with CT River, Biological Indicators
South Hadley
Lake Warner Hadley 65.1 acres | 4a Non-Native Aquatic Plants,

Excess Algal Growth,
Dissolved Oxygen,
Phosphorus, and Turbidity

Cranberry Pond Sunderland 28.1acres | 4b Eurasian Water Milfoil,
Barton Cove Connecticut River, Gill 160 acres 5 Eurasian Water, E. coli
PCB in Fish Tissue
Connecticut River | Massachusetts state line to 3.5 miles 5 Alteration in stream-side or
Route 10 bridge, Northfield. littoral vegetative covers , other

flow regime alterations,
PCB in Fish Tissue

Connecticut River | Route 10 bridge, Northfieldto | 11.2 miles | 5 Alteration in stream-side or
Turners Falls Dam, littoral vegetative covers , other
Gill/Montague. flow regime alterations,

PCB in Fish Tissue
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Name Description/Location Size Category | Pollutant(s)/Impairment(s)

Connecticut River | Turners Falls Dam, 3.6 miles 5 Low flow alterations, other
Gil/Montague to confluence flow regime alterations, PCB in
with Deerfield River, Fish Tissue, Total Suspended
Greenfield /Montague Solids (TSS)

/Deerfield
Connecticut River | Confluence with Deerfield 343 miles |5 E. coli, PCB in Fish Tissue

River, Greenfield /Montague
/Deerfield to Holyoke Dam,
Holyoke /South Hadley.

Connecticut River | Holyoke Dam, Holyoke/South | 15.9 miles | 5 E. coli, PCB in Fish Tissue,
Hadley to Massachusetts Total Suspended Solids (TSS)
/Connecticut border.

Fort River Headwaters (confluence of 12.8 miles | 5 E. coli
Adams and Amethyst

brooks, Amherst), to
confluence Connecticut River,
Hadley

Mill River Headwaters, outlet Factory 5.2 miles 5 E. coli
Hollow Pond, Amherst to
inlet Lake Warner, Hadley.

Stony Brook Headwaters, Granby to 13.3miles | 5 Non-Native Aquatic Plants, E.
confluence with Connecticut coli, Turbidity

River, South Hadley (thru
Upper Pond and Lower Pond).

Source: 2012 Integrated List of Waters, www.mass.gov/eea/docs/dep/water/resources/07v5/12list2.pdf

Cold Water Fisheries®

In Northfield, Erving, Montague and Sunderland, there are approximately 19.2 miles of cold
water fisheries (CWFs) within the byway corridor. In Hadley, South Hadley, and Hatfield, there
are approximately 6.1 miles. CWFs are identified by the Department of Fish and Wildlife (DFW)
through fish community sampling. Local conservation commissions can help DFW identify these
fisheries by passing on local knowledge of the fish evident in brooks and streams in their
communities.

Cold water fisheries are streams and waterways that support the life cycles of cold water fish
such as trout and salmon. Cold water fisheries are considered sensitive habitats because changes
in pH or temperature can reduce their ability to support such species. The 2003 Connecticut
River Watershed Water Quality Assessment Report notes that the Mill River in Hatfield, by
which the proposed Byway passes, had increased temperatures and lowered flow, putting the
segment on “Alert” status for aquatic life use.

CWEFs along the byway and proposed the byway include the following:

Town Cold Water Fisheries (CWF)
Northfield Pauchaug, Louisiana, Mill, Millers, Roaring, and
Four Mile Brooks
Erving Four Mile Brook

°bb
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Montague Hannigan, Goddard, and Cranberry Pond Brooks
and the Sawmill River
Sunderland Dry and Long Plain Brooks
Hadley Russellville Brook and the Mill and Fort Rivers
South Hadley Elmer Brook
Hatfield Mill River

Vernal Pools

Vernal pools are important to the life cycles of certain amphibians and invertebrates, which are
dependent on them for breeding in the springtime. Vernal pools typically fill in the late winter to
early spring and dry out during the summer. Clusters of vernal pools are important for species
survival, since the multiple pools provide alternatives for species use, allowing some genetic
mixing between pool populations. The Natural Heritage and Endangered Species Program
(NHESP) is charged with certifying vernal pools and cataloguing potential ones identified by
researchers, citizens, or other groups.®® Vernal pools on private land can only be certified with
the landowner’s permission.

Certified vernal pools within a half mile of the byway are shown on the Natural Resources map
at the end of this chapter. There is one certified and sixteen potential vernal pools in Northfield.
In Erving, there are five potential vernal pools. In Montague, there are five certified and twenty
one potential vernal pools. Sunderland has two certified and eight potential vernal pools. There
are twenty-three potential vernal pools within a half-mile of the byway in Hadley. There are five
certified and eight potential vernal pools in South Hadley. There are twenty-five potential vernal
pools along the proposed Byway in Hatfield. For the most part the byway in Hampshire County
avoids large clusters of vernal pools, though there is a cluster of potential vernal pools along
Main Street in Hatfield, where the proposed Byway passes.

Lakes and Ponds

In Northfield, there are numerous small ponds scattered throughout the town. Along the byway,
Mill Brook Swamp and Mill Brook Pond are about ten acres in size and are situated along Mill
Brook near Northfield Village.

In Montague, Lake Pleasant is located adjacent to the byway. Once the focal point of a summer
spiritual retreat developed in the 19th Century, the property around this lake evolved into the
permanent settlement of the village of Lake Pleasant. The 53-acre lake now serves as one of
Montague’s emergency water supplies. The lake can no longer be used for recreational purposes,
but the undeveloped watershed around the lake offers opportunities for passive recreation. Lake
Pleasant is located near Green Pond, a 15-acre reservoir that also serves as an emergency water
supply for Montague. There are also several other small water bodies, including Podlenski’s
Pond, West Pond and the Montague Center School Pond within a half mile of the byway in
Montague. The Montague Center School Pond on School Street is used for ice skating in the
winter and is stocked for a fishing derby in the spring.

10 http://www.mass.gov/eea/agencies/dfg/dfw/natural -heritage/vernal-pools/vernal-pool-certification.html
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In Sunderland, the 27-acre Cranberry Pond is located just south of the Montague town line. This
pond is popular for fishing, ice fishing, and non-motorized boating. Cranberry Pond has a gravel
launch area on the north shore and is located within the Mount Toby State Forest. The pond is
characterized by clear water color and has a transparency of 15 feet. Whitmore and Chard Ponds
are also located in Sunderland near the byway just off of Falls Road.

Lake Warner, also known as North Hadley Pond, covers approximately 70 acres and is located
directly east of the byway in North Hadley. Lake Warner was created by settlers when it was first
dammed in the 1660s. In the past the lake has been used for boating and fishing, but it has grown
very shallow. The lake is sometimes plagued by overgrowth of aquatic plants, including the
invasive water chestnut, but the Friends of Lake Warner organizes cleanups and fundraising to
restore the lake’s health. Lake Warner is accessible via a public boat ramp near the dam right off
the byway. When the Department of Conservation and Recreation’s Office of Dam Safety
determined that the dam had to be repaired or removed in 2012, the dam owner (Kestrel Land
Trust) worked with the town and local Friends of Lake Warner group to come up with funding
for the significant repair work.

Along the proposed Byway extension in Hatfield, Great Pond is a remnant of a former oxbow of
the Connecticut River. The 200 acres of open water serve as refuge for migrating birds,** and the
adjacent marshlands contain NHESP Estimated and Priority habitats for rare wildlife. There are
several dirt roads surrounding Great Pond. There are currently no management plans in place for
public access on town-owned land.

Wetlands

There are numerous wetlands along the byway. While most are forested and are associated with
the rivers and streams mentioned above, there are some that are more notable. Among these are
two major river floodplain forests in Northfield. One is located on Kidd Island and the other is in
the area of the boat ramp along the Connecticut River near Pauchaug Brook. In Erving,
Montague, and Sunderland, many wetlands are located adjacent to rivers and streams. There are
also extensive flood plain forest wetlands near Cranberry Pond and several kettle hole ponds or
wetlands on the Montague Plains. Kettle hole ponds are wet depressions formed by the melting
of isolated blocks of glacial ice.

The wetlands along the Mill River and Connecticut River (including the old oxbow) in Hatfield
are identified as Critical Natural Landscape and Core Habitat by NHESP. A notable exception to
the river corridor wetlands along the byway are the freshwater emergent wetlands adjacent to
Great Pond in Hatfield. Russellville Brook and the Fort River in Hadley are also NHESP Core
Habitats, as is all of the Connecticut River shoreline in this area. The wooded floodplain of
Bachelor Brook in South Hadley is a prime example of a rare wetland vegetation community
type, the Small River Floodplain Forest. It is also important habitat for several rare plant and
animal species. Other important wetlands along the Connecticut River are found in Russell Cove
and Hockanum Meadows in Hadley, and The Cove in South Hadley. Wetlands along Bachelor
Brook, Stony Brook and The Cove in South Hadley are identified by NHESP as Core Habitat for
rare species.

! Hatfield OSRP, 2014, page 20.
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The Massachusetts Natural Heritage & Endangered Species Program and the Nature
Conservancy’s BioMap2 Wetlands identifies areas critical to maintaining ecological biodiversity.
Wetlands related resources along the byway identified in BioMap2 include:
1 A 27-acre wetland on the south side of the Millers River in Montague, identified as an
Oxbow
1 A 2-acre wetland in southwest Erving, identified as a Priority Natural Community
wetland
1 A 33-acre wetland in Sunderland at the base of Mount Toby, identified as a Wetland Core
1 The Mill River in Hatfield, identified as Critical Natural Landscape

Public Drinking Water Supplies

Communities along the byway depend upon surface and ground water to provide safe, clean
drinking water. While many rural residents have private wells for drinking water, there are also
reservoirs and aquifers that provide public drinking water. The MassDEP establishes the areas
around public drinking water supply wells as Wellhead Protection Areas (WPAS), and limits the
activities and land uses in those areas. Some towns also use zoning overlay districts to limit
certain activities and land uses within aquifer recharge areas.

The byway passes close to several drinking water supplies and wells. The Grandin Reservoir is
used by the East Northfield Water Company and has served the Northfield Mount Hermon area,
as well as nearby neighborhoods in Northfield. In Montague, Lake Pleasant and Green Pond
serve as public drinking water supplies. The Long Plain Aquifer is Sunderland’s largest drinking
water supply and is recharged by the Long Plain Brook.

The Town of Hadley sources its drinking water from groundwater aquifers at the Callahan wells,
located along the Fort River very near where the byway passes. In South Hadley’s Water District
2, one well and a backup well at the mouth of Dry Brook as it enters the Connecticut River serve
the northern part of town. Both Hadley and South Hadley’s wells tap into a medium-yield aquifer
running under the Connecticut River. Both wells are susceptible to contamination due to a lack
of hydrogeologic barriers (clay).>** In addition, the byway falls within or very near the Hadley
Zone | protection area for the wells as they were drilled before wellhead protection regulations
were in effect.

Zone | wellhead protection regulations require the municipality or governing authority to be in
control of land uses within 400 feet of a public water supply well. Zone 11 refers to the area of an
aquifer that contributes water to a well under the most severe pumping and recharge conditions
that can be realistically anticipated. Interim Wellhead Protection Areas (IWPA) are for public
water systems using wells or well fields that lack an approved Zone Il. An IWPA is a one-half
mile radius measured from the well or well field for sources with an approved pumping rate of
100,000 gallons per day or greater.

12 Source Water Assessment and Protection Report, South Hadley Water District #2, 2003,
http://www.mass.gov/eea/docs/dep/water/drinking/swap/wero/1275001.pdf

13 Source Water Assessment and Protection Report, Hadley, 2002,
http://www.mass.gov/eea/docs/dep/water/drinking/swap/wero/1117002.pdf
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In Hatfield the proposed Byway does not pass near the town’s water supply wells or reservoir,
which are to the west of Interstate 91.

Wellhead Protection Areas along the byway

Town / Dam Map ID | Zone2or | Type Supplier
Name IWPA
Northfield

IWPA Community Groundwater Well Linden Hill School

IWPA Transient Non-Community Riverview Picnic Area

IWPA Non-Transient Non-community | Mini Station Visitor Center
Erving

IWPA Transient Non-Community French King Motor Inn

IWPA Community Groundwater Well Weatherheads

Zone 2 Aquifer Protection Area Erving Water Department
Montague

IWPA Community Groundwater Well Montague Center Water District

Zone 2 Aquifer Protection Area Turners Falls Water Department

Zone 2 Aquifer Protection Area Turners Falls Water Department
Sunderland

| | IWPA | Community Groundwater Well | Pond Ridge Condo Association

Hadley

IWPA Transient Non-Community DCR Skinner State Park

Zone 2 Aquifer Protection Area Hadley Highway and Water Dept.

Zone 2 Aquifer Protection Area Hadley Highway and Water Dept.
South Hadley

| | Zone2 | Aquifer Protection Area | South Hadley Fire Dept. 2

Hatfield (proposed Byway corridor)

Zone 2 Aquifer Protection Area Hatfield Water Department

Zone 2 Aquifer Protection Area Hatfield Water Department

Source: MassDEP Wellhead Protection Areas (Zone I, IWPA)

Dams and Culverts

Dams

The dams within the byway corridor were built for industrial mills, recreation, or water supply,
and are now in need of various amounts of repair. Dams may have structural problems that can
pose potential threats to lives and property because of age, maintenance history or outdated
engineering design. Massachusetts Department of Conservation and Recreation’s Office of Dam
Safety conducts inspections and regulates dams. The dam owners are responsible for a
significant portion of dam safety requirements. The level of risk posed by a dam is determined
by the likelihood of failure would lead to loss of life or property damage. A hazard index rates
dams as “high hazard,” “significant hazard,” or “low hazard.” Dams that are lower than 6 feet in
height and/or not in excess of 15-acres of storage capacity are not regulated.

The following table lists all the dams within the byway corridor (and proposed corridor in
Hatfield) as well as their hazard index (level of risk).

Dams along the byway
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Town / Dam Name | Map ID | Hazard Index* | River / Stream | Owner

Northfield

Wannamaker Pond Dam Non-jurisdictional | Pauchaug Brook Private

Perry Pond Dam Low Perry Pond Private

Erving

Northfield Mountain Main Dam Significant Northfield Mountain | Private (First Light
Reservoir Power)

Northfield Mountain West Dike Significant Northfield Mountain | Private (First Light

Inlet Reservoir Power)

Northfield Mtn. Northwest Significant Northfield Mountain | Private (First Light

Dike and Spillway Reservoir Power)

Millers Falls Tool Company Non-jurisdictional | Millers River Private

Dam

Montague

Lake Pleasant Dam Significant Hannegan Brook Town of Montague

Richard Clapp Dam Significant Hannegan Brook Private

Billings Upper Pond Dam Non-jurisdictional | Sawmill River Private

Billings Lower Pond Dam Non-jurisdictional | Sawmill River Private

Sunderland

Standish Chard Pond | | Significant | Gunn Brook | Private

Hadley

Lake Warner Dam MAO00062 Significant Mill River / Lake Private (Kestrel
Warner Land Trust)

B&M Upper Pond Dam MAO01728 Non-jurisdictional | Unnamed pond Private

B&M Middle Pond Dam MAO01729 Non-jurisdictional | Unnamed pond Private

B&M Lower Pond Dam MAO01730 Non-jurisdictional | Unnamed pond Private

South Hadley

Mt. Holyoke College Upper MAO00583 High Upper Pond Private

Pond Dam

Mt. Holyoke College Middle MAO01981 Low Stony Brook / Private

Pond Dam Middle Pond

Mt. Holyoke College Lower MAO00584 High Lower Pond Private

Pond Dam

Hatfield (proposed Byway corridor)

D.F. Riley Grist Mill Dam | MA00493 | Significant | Mill River | Private

Source: MassGIS Oliver/Massachusetts Office of Dam Safety
*Hazard Index: High Hazard Potential: Dams located where failure or improper operation will likely cause loss of life and
serious damage to homes, industrial or commercial facilities, important public utilities, main highways, or railroads; Significant
Hazard Potential: Dams located where failure or improper operation may cause loss of life and damage to homes, industrial or
commercial facilities, secondary highways or railroads or cause interruption of use or service of relatively important facilities;
Low Hazard Potential: Dams located where failure or improper operation may cause minimal property damage to others. Loss

of life is not expected.

The Northfield Mountain Main Dam, the Northfield Mountain Northwest Dike and Spillway and
the Northfield Mountain West Dike Inlet are within a mile of the byway. These dams are
associated with the Northfield Mountain Project, a pumped storage hydroelectric facility owned
and maintained by FirstLight Power Resources of Hartford, Connecticut and located in Erving.
The dams are under Federal Energy Regulatory Commission supervision, and therefore not
required to follow state dam inspection regulations. The 2010 Emergency Action Plan for this
facility was produced by FirstLight Power Resources, and includes inundation maps for the
Northfield Main Dam and the Northwest Dike of the Northfield Mountain Reservoir in Erving.
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All three Northfield Mountain Project dams are classified as Significant Hazards by the DCR
Office of Dam Safety. In the event of total failure of the Northfield Main Dam, flooding along
Briggs Brook would be immediate and have potentially catastrophic effects. According to the
most recent inundation maps for the Northwest Dike, floodplain areas in Northfield along Briggs
Brook and the Connecticut River would be the first to be impacted by a dike failure. Residents
would have very little time to respond to potential flooding. Under sunny conditions, floodwaters
in Four Mile Brook would reach the confluence of the Connecticut and Millers rivers in 24
minutes.

In Hadley, the Lake Warner dam was declared structurally deficient in 2012. There is significant
local and state support for maintaining the dam and the lake behind it, and when fundraising and
repairs are completed, the Friends of Lake Warner will assume ownership of the dam from
Kestrel Land Trust.

Culverts

Culverts and other road crossings can impact the ecological integrity of the surrounding
landscape if not designed properly. Poorly designed culverts can inhibit the migration or regular
movements of aquatic wildlife, and can cause stress by creating more physical obstacles for
wildlife to surmount.* In addition, if culverts are not properly sized or maintained over time,
flooding and roadway degradation can also threaten the safety of humans.

The UMass Amherst River and Stream Continuity Project assesses the condition, design, and
wildlife passability of culverts and waterway crossings throughout the region and posts them to a
database. In some cases, culverts and crossings have been mapped, but not yet assessed. On
Route 63 in Northfield, there are eight crossings mapped, none of which have yet been assessed.
There are an additional 21 crossings within a half mile of the byway in Northfield, one of which
has been assessed. It is located on Warwick Road and Minot Brook, and is characterized as
posing a “significant barrier.” In Erving along the byway, there are three crossings on Route 63,
none of which have been assessed. None of the many crossings in Montague have been
surveyed or assessed.

Three culverts at Route 47 and the Fort River in Hadley are categorized as allowing “full
passage” of wildlife as of 2007. Another culvert at Route 47 and Bachelor Brook in South
Hadley is evaluated as an “insignificant barrier” to wildlife as of 2009. There are nine additional
crossings along the byway in Hadley and South Hadley that have not been assessed. In Hatfield,
the two stream crossings at Cow Path Brook and the Mill River are not assessed.

Threats to Water Quality

The region is generally fortunate to have abundant, clean water supplies. The quality of those
supplies, however, can be put at risk by certain types of land uses and other point and non-point
sources of pollution. While some of the following protection measures can be applied to the
byway corridor, they should also be applied at the town-wide and regional scale due to the
interconnectedness of the water system.

' Route 116 Scenic Byway Corridor Management Plan 2013
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Water Runoff from Roads, Agricultural Fields and Turf

As previously noted the Connecticut River Valley has some of the most fertile soil in the nation
and the world. The Connecticut River is lined with agricultural fields, some of which have been
in productive use for centuries. There can be very little vegetated buffer between the farm fields
and the river, resulting in the potential for nutrient and sediment runoff. Such runoff can lead to
algae blooms, sedimentation, and cloudiness in the water, negatively altering the river habitat for
plants and animals.

Additionally, sand and salt treatments on the roads during the winter can be detrimental to water
quality. These roadway treatments can run into rivers and streams, and alter the habitat,
particularly for sensitive cold water fish such as trout. Local DPWSs have been encouraged in
recent years by MassDOT to use salt rather than sand on winter roads, which may increase
salination of rivers and streams along the byway. Chemicals applied to lawns and athletic fields
can also run off into storm drains and on into water bodies. The degradation of water quality
caused by runoffs from roads, agricultural fields and turf can negatively impact many aspects of
life.

Pathogen Contamination

Runoff from development, particularly sewer and septic systems, can introduce pathogens such
as E. Coli, making direct contact with river waters dangerous for recreational users. The risk of
pathogen contamination is increased after storm events, when runoff from streets and other areas
collect in rivers and streams at high levels. Without regular monitoring of waterways, broken
sewer lines and leaking septic systems contributing to pathogen contamination may go
undetected.

In 2010, water quality monitoring conducted by the Pioneer Valley Planning Commission
identified very high E. Coli levels on Hart’s Brook, a tributary of the Fort River in Hadley. The
suspected sources were broken septic systems or cattle grazing. Though there has not been
follow-up monitoring to date, the Fort and Connecticut Rivers may still be receiving this
contamination. The Pioneer Valley Planning Commission, in partnership with the Connecticut
River Watershed Council, conducts some water quality monitoring at a few selected recreational
sites along the Connecticut River in Hadley and South Hadley, and posts results weekly to
connecticutriver.us during the summer months. The closest sampling site to the byway is
Brunelle’s Marina in South Hadley.

Hazardous Materials

In recent years high-profile accidents in West Virginia and North Carolina have brought new
attention to the threat posed by chemical and other types of hazardous material spills. Not only
can such events pollute waterways such as the Connecticut River, they could also have
potentially damaging outcomes on land and affect the integrity of the byway. Communities with
major roadways, such as Routes 63 and 47, may be at a greater risk of hazardous materials spills
due to the number and frequency of trucks transporting hazardous materials. According to the
2006 Franklin County Hazardous Material Emergency Plan, Routes 63 and 47 have up to 1
vehicle per hours carrying hazardous materials.
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Hadley’s comprehensive emergency management plan includes a Model Hazardous Materials
Response Plan for such incidents. South Hadley’s pre-disaster mitigation plan notes that the
transportation of hazardous materials along Route 47, among other roads, is a concern. Both fire
districts in town are responsible for responding to hazardous materials incidents.

Other sources of hazardous materials are residential and industrial spills of chemicals such as
heating oil and gasoline. Reported releases of such spills along the byway are available on the
Massachusetts Department of Environmental Protection website.

Hadley has an aquifer protection overlay district that includes the Callahan Aquifer, over which
the byway passes south of Route 9. The ordinance regulates the types of hazardous materials that
may be stored in this area and in what manner. There are no local zoning ordinances regulating
hazardous materials along the byway north of Route 9 in Hadley. In South Hadley a water supply
protection overlay district corresponds with most of the byway. This district prohibits certain
land uses that generate or store hazardous materials.

Mercury and polychlorinated biphenyls or PCBs are chemicals that also negatively impact water
quality. Mercury contamination in fish is widespread, including in the Connecticut River. PCBs
were banned in the U.S. in 1979 amid suggestions that they could have unintended impacts on
human and environmental health, but PCBs are still found in soils and waterways throughout the
world. The Connecticut River from the Vermont state line to the Holyoke Dam in South Hadley
as well as the Millers River from Erving Town Center to its confluence with the Connecticut
River were found to have PCBs present in fish, as shown in a previous table. Mercury and PCB
levels in Connecticut River fish may pose a risk to people, particularly subsistence fishers,
pregnant women, women of childbearing age who might become pregnant, nursing mothers and
children. People should check with the state for specific advisories in their area.

Streambank Erosion

Erosion of stream and river banks can add to sedimentation in a waterway, negatively
influencing wildlife habitat and potentially threatening infrastructure such as roads, agricultural
lands, and residential areas. Causes of erosion can be natural, due to natural fluctuations in water
flow, but other causes include waves of boats, groundwater seepage, and hydroelectric dams.
Even attempts to remediate erosion in some areas, such as through rock shoring, can lead to
continued erosion elsewhere. Increased storm events due to climate change (see next section) can
also exacerbate erosion, which can lead to wider water flows disproportionate to depth and thus
higher water temperatures and sedimentation.

Hadley and South Hadley adopted stormwater management bylaws in order to reduce the flow of
untreated stormwater into rivers and streams to prevent pollution and erosion during and after
construction and site development.

The 2003 Connecticut River Watershed Water Quality Assessment Report (the latest available
from Mass DEP) notes that many of the sampling sites along the Mill, Fort, and Connecticut
Rivers in the byway area as well as Bachelor Brook had brown/turbid water on most occasions
during the water quality sampling season. The Connecticut River, from the Vermont state line to
its confluence with Deerfield River was found to have low flow alterations and other flow
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regime alterations. These alterations are due at least in part to the regular water withdrawals and
releases made by the Northfield Mountain Pumped Storage project in Erving. The report also
noted that there is a high level of boat usage near the Oxbow in Northampton, which may
contribute to erosion on the other side of the river in Hadley and South Hadley.

Climate Change

According to the Massachusetts Climate Change Adaptation Report from 2011, the impacts of
climate change will affect water quality due to larger storm events, higher water temperatures,
and the proliferation of invasive species. Less predictable seasonal fluctuations, such as earlier
snow melt and drier summers, could also affect both wildlife habitat and public water supplies.
Such impacts would influence the byway experience by altering habitats, agricultural uses, and
the recreational opportunities available to Byway travelers. In addition, drier spring and summer
seasons may cause farmers to depend more on water pumped from local streams for irrigation,
which could result in reduced flow and associated habitat impacts. There are no restrictions on
water withdrawal from these streams for agricultural uses.

In sections of Northfield and Erving, and in most of Sunderland, the byway is located in the
Connecticut River’s 100-year floodplain. In Hadley and South Hadley, the byway is also located
in the floodplain of the Connecticut River, often coming relatively close to its banks. There are
sections of the byway that are within other water bodies’ floodplains, such as: the Millers River
floodplain in Erving and Montague, the Sawmill River and the Cranberry Pond Brook
floodplains in Montague, and the Dry and Mohawk Brooks in Sunderland. Because of the
increased risk of floods and associated erosion, the byway and the lands within the floodplain are
at risk of damage due to changes in waterways and water quality.

Protecting Water Quality
The following are some measures that could be taken to protect water quality.

Low Impact Design

Best management practices including “low-impact development” (referred to as LID) can be
used to preserve and improve water quality in the water bodies along the byway. LID strategies
integrate green space, native landscaping, natural hydrologic functions, and various other
techniques to capture and infiltrate runoff from developed land.”® LID systems include rain
gardens and bio-retention, green roofs, sidewalk storage of water, vegetated swales and buffers,
permeable pavers, rain barrels and cisterns, and reducing impervious surfaces.*® Such practices
can be implemented by DPWs for municipalities and by individuals on residential properties.
Stormwater management ordinances in Hadley and South Hadley and DEP stormwater
regulations under the Wetlands Protection Act encourage some of these practices.

> Environmental Protection Agency, Green Infrastructure, Low Impact Development,
http://water.epa.gov/polwaste/green/. Last updated July 8, 2010. Accessed 11/1/10.

16 Natural Resources Defense Council. Stormwater Strategies: Community Responses to Runoff Pollution. Chapter
12, Low Impact Development, http://www.nrdc.org/water/pollution/storm/chap12.asp. August 2001. Accessed
11/1/10.
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Culvert Sizing

Appropriately designed and sized culverts that allow for high flow events, including those
anticipated due to climate change, are critical to protecting water quality. Designing culverts to
accommodate fish and wildlife passage can be done in concert with designing to pass high flows.

Vegetated Buffers

Maintaining or increasing the width of vegetated buffers and/or planting perennial crops as
buffers between farm fields or other developed land and water bodies can help capture and
filtrate runoff before it enters rivers and streams. Hadley and South Hadley require and/or
encourage such practices in their stormwater management ordinance/bylaws.

Organic Practices for Turf

Maintaining lawns, gardens and playing fields using organic methods can reduce the amount of
chemicals running off into storm drains and waterbodies. These methods can include the use of
non-chemical fertilizers and compost, and altering watering and mowing practices.

Streambank Stabilization Projects

Bioengineering techniques to repair streambank erosion incorporate woody and/or herbaceous
plants and plant materials to construct a living system of bank protection. Using bioengineering
to stabilize eroding banks has many advantages when compared to traditional armored bank
treatments, including: the restoration and enhancement of wildlife habitat, the restoration of
aesthetic resource values, and the compatibility of the treatment with on-site environmental
resources. The use of vegetation to stabilize banks also provides a buffer that can reduce the
pollutant and sediment loading associated with overland runoff and flood flows.

Water Quality Protection Policy

Towns can enact land use regulations and zoning ordinances that help preserve community open
spaces and natural resources in order to reduce stormwater runoff. All communities on the
byway as well as Hatfield have adopted water supply protection and/or floodplain overlay
districts.

Plant and Animal Species
Plant Species

In general, the forests along the Connecticut River floodplain include silver maple, willows,
green ash, American sycamore, and red maple, among others. Eastern cottonwoods are found
along the banks. These trees provide protection from erosion during floods as well as scenic
demarcation of the Connecticut River.

In Northfield, the byway parallels the Connecticut River and runs through the center of town,
which is settled with historic homes, a small grocer and municipal buildings. Long farm fields
that stretch to the river lie behind house lots on the west side of the byway, and agricultural land
makes up much of the byway area in Northfield. In the southernmost three miles of the byway in
Northfield, forest begins to replace development on the eastern side of the road. The predominant
forest type in Northfield is the transition hardwoods-white pine forest, according to USDA, with
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primary tree species such as yellow and paper birch, beech, and sugar and red maple. In addition
to this type of forest, major river floodplain forests can be found in two areas in Northfield: on
Kidd Island within the Connecticut River and along the Connecticut River near the Pauchaug
Brook boat ramp in northern Northfield. Dominant tree species of this forest type include silver
maple and cottonwood.

The northern two thirds of the byway in Erving is bordered primarily by forest, with farm fields
interspersed along the road. In the southernmost mile of the byway in Erving, residential and
other developments are the primary land uses. Forests stretch out to the east behind the roadside
development. The mixed forest stands include northern red oak, hickory, red and sugar maple,
white pine, and eastern hemlock. The softwood stands are predominantly white pine and eastern
hemlock. The riparian corridors often have sandy flats along their banks, which support white
pine and northern red oak.

Much of the land in the northern third of Montague along the byway is forested, while in the
southern two thirds, farm fields and residential development become more prominent. The
hardwood white pine forest is comprised primarily of yellow and paper birch, beech, and sugar
and red maple. In drier areas, red oak is the most abundant deciduous species; other oaks and
white pine can also be found in these areas.

In the northern section of Sunderland, east of Route 47 the vegetation is primarily forest. To the
west the vegetation is primarily farm fields with occasional residential development. The west
and south-facing slopes of Mount Toby support the oak-hickory forest type while the north-
facing slopes are dominated by hemlock and northern hardwoods. In general, the dominant
species of trees found in Sunderland are hemlock, red oak and sugar maple. Common understory
plants include huckleberry, blueberry, shadbush, azalea, and hornbeam.

In addition to the Connecticut River floodplain forests, forests in other areas of Hadley and South
Hadley are comprised of eastern hemlock, yellow birch, paper birch, white pine, red maple, and
sugar maple. Sugar maples provide scenic and colorful foliage, which attracts visitors to the area
in the fall. Understory vegetation commonly includes mountain laurel, witch hazel, and a few
species of viburnums and dogwoods. Spring wildflowers are common in the understory in many
areas. The northern slopes of the Holyoke Range are comprised of a hemlock-white pine-
northern hardwood mix of trees, while the warmer southern slopes are an oak-hickory mix. Most
of the upland woodland along the byway in this area is a transition hardwood forest of oaks,
maples, hickories, birch, hemlock and white pine. Some of the forest on the Mount Holyoke
Range was cut to fuel brick kilns in Holyoke and South Hadley falls, but has since grown back.

In Hatfield, the proposed Byway runs through rich farmland and transitional floodplain forest.
Along the byway in Hatfield, much of the vegetation in the adjacent farm fields consists of crops
such as corn, squash, tobacco, and potatoes. The fields stretch from the edge of the road to a
forested horizon. In some areas tobacco has typically been grown and covered by white netting
draped over wooden frames, though tobacco farmers have been transitioning in the last decade to
other crops. NHESP notes the transitional floodplain forest located just to the south of the byway
where the Mill River enters the Connecticut River is one of the finest examples found in the
state. As the byway crosses Cow Bridge Brook in Hatfield, it crosses into a former oxbow of the
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Connecticut River. To the west past farmland is Great Pond, a remnant of the oxbow that is now
a wooded swamp and marsh with 200 acres of open water. Great Pond is home to many rare
species and serves as a refuge for migratory birds."

Animal Species

There is a large variety of wildlife in along the byway, and the proposed segment in Hatfield.
Many species stay year round in their habitats in the lowland areas near the river or the forested
and upland portions adjacent to the byway, but some migrate between both as part of their life
cycle. The wood turtle and eastern box turtle are examples of species that spend part of their
lifecycle in riverine habitat and stream banks, but migrate to mixed forested areas or grasslands
during the spring and summer. Along the banks and forests near the Connecticut River, the
eastern cottontail, beaver, muskrat, kingfishers, gray squirrel, and numerous songbirds are
common, among many other species. The tall trees on the banks of the Connecticut River are
habitat for bald eagles, where they can be sited flying over the river or perched in trees nearby
the river. The river and surrounding marshlands are home to great blue herons, spotted turtles,
mink, silver-haired bats, spring peepers and other amphibians, among other wildlife. Some
stretches of the banks of the Connecticut River are relatively intact while others have
experienced bank erosion and slumping. An intact riverbank is vital to supporting the habitat of
these species and others.

Travelers along the byway may stop to view several species of duck on the Connecticut River,
including Common Goldeneye, Ring-neck, and Greater and Lesser Scaup, as well as Canada
Geese, which are common on the banks and in agricultural fields. Those venturing to fish in the
river would encounter shortnose sturgeon and American shad, which migrate up the Connecticut
River in the spring and are a popular fish for anglers. Unique to Hadley is its large diversity of
freshwater mussel species, including four endangered species.'® Some of these species include
the Yellow Lampmussel, the Dwarf Wedgemussel, and Creepers.'® Dragonflies are also
prevalent along the banks of the rivers and tributaries in the byway; important to their survival is
access to clean, free-flowing water and adjacent upland habitat.

In areas consisting of large unbroken tracts of forest such as those of Northfield and Montague,
and to some extent Sunderland’s Mount Toby area, there is the ability of species requiring large
ranges to move throughout the surrounding region. In upland areas of the byway, such as Mount
Toby and the Mount Holyoke Range, white-tailed deer, bobcat, red fox, wild turkey, great
horned owl, coyote, and red tail hawk species are all prevalent. Such species are also found in the
upland areas of Hatfield, but away from the byway on the other side of Interstate 91. In meadows
and fields, meadowlarks, vesper sparrows, and ring-necked pheasants are some of the bird
species that can be spotted. Birdwatching is an activity that may attract Byway travelers,
especially among the adjacent marshes, wetlands, and oxbows.

7 Hatfield OSRP 2014, page 20

'8 Hadley OSRP 2014, page 29,

http://www.hadleyma.org/pages/HadleyMA _BComm/Conservation/Project%20Plans/Chpt%204%20EnvInv%2020
14%20DRAFT.pdf

9 Ibid.
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Natural Heritage and Endangered Species Program (NHESP) and BioMap2

BioMap2 Components

BioMap2 was released in 2010 and replaced NHESP’s original BioMap and Living Waters
designations. BioMap?2 is comprised of two complementary layers: Core Habitats and Critical
Natural Landscapes. Core Habitats are areas identified as critical for the long-term survival of
rare species and biodiversity. Critical Natural Landscapes are large areas of contiguous
landscape minimally impacted by development or fragmentation that provide habitat for a wide
range of species.

BioMap2 Core Habitats- The banks of the Connecticut River as well as many other
water bodies along the entire Byway are designated as Core Habitat. In Montague, the
byway passes an approximately 3,500-acre Core Habitat area, lying just west of Route
63, known as the Montague Plains. Much of this site is permanently protected and owned
by the state. Just to the east of Route 63 in Montague lies an approximately 2,100-acre
area identified as Forest Core, a sub-component of Core Habitat and defined as large,
intact forests that are least impacted by roads and development, and that provide critical
habitat for numerous woodland species. Adjacent land including Mount Toby in
Sunderland is also identified as Core Habitat. Much of this land is permanently protected.

In Hadley, the byway enters Core Habitat area from the north just above Comins Road
and south to the Lake Warner area. In this section of town Core Habitat extends all the
way to Hadley’s eastern border and Route 116. The proposed Byway in Hatfield is also
located in Core Habitat area from the northern town border south to approximately King
Street, which includes the Great Pond area and the old oxbow. The byway is enveloped
by Core Habitat on either side again as it passes between the Connecticut River and the
Holyoke Range into South Hadley, until just after the Stony Brook/Bachelor Brook
conservation area.

BioMap2 Critical Natural Landscapes (CNL) Both banks of the Connecticut River
along the byway are identified as CNL. In addition to this CNL, the byway skirts the
edges of two substantial CNLs in the southern part of Northfield and on into Erving it.
One CNL is a 4,500 acre area to the east in Erving, comprising nearly one half of
Erving’s total area. The other CNL begins in and around the confluence of the Millers
and Connecticut Rivers, and spreads northwest into Gill. Traveling south into Montague,
the byway skirts additional CNLs to the east and west. The CNL to the west is made up
in part by the land in the Montague Plains.

CNLs tightly correspond with Core Habitats along the byway in Hadley and South
Hadley and along the proposed Byway in Hatfield. One notable exception is along the
eastern side of Byway in South Hadley, where CNL extends beyond the Core Habitat
designation on the north and south sides of Bachelor Brook. This area contains some
potentially developable land. CNL also extends beyond Core Habitat in the Russell Cove
area of Hadley.
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In Hatfield CNL is also identified along the Great Pond to the proposed Byway’s west,
and Cow Bridge Brook, which the byway crosses, outlining the former oxbow of the
Connecticut River. The Holyoke Range is also designated as CNL, as are some of the
small rivers and brooks the byway crosses over.

NHESP and BioMap2 Priority Natural Communities

Within BioMap2’s Core Habitats are several sub-categories, including Priority Natural
Communities. This sub-category consists of various natural communities of biodiversity
conservation interest in Massachusetts. Program scientists classify and delineate natural
community areas by analyzing on-the-ground field data and available information about the
landscape, particularly topographic maps and aerial photographs.

Major River Floodplain Forest: Two 10-acre forests of this type and dominated by silver maple
are located along the Connecticut River, one each in Northfield and Sunderland. The forest in
Northfield has excellent species diversity but is threatened by some exotic plant species and by
people camping within it. The forest in Sunderland also has excellent species diversity but is
severely degraded by camping and associated clearings that are trampled and invaded by exotic
species. This type of forest is also located in Hadley along the banks of the Connecticut River by
Mitchs Way, which is connected to the byway a little north of Russell Cove.

High Energy Riverbank: These communities are sparse, grassy areas found on cobble and sand
deposits along fast-flowing rivers that experience severe flooding and ice scour. There is an
approximately 3-acre high energy riverbank located in the Connecticut River along Sunderland.
It is a high-quality, pristine example of this type of Priority Natural Community.

Calcareous Talus Forest/Woodland: This type of community develops on loose rocky slopes
below calcareous cliffs or rock outcrops and contains moist and loamy soils with trees
established on lower slopes. There is an approximately 7-acre example of this type of woodland
located on the eastern edge of the byway in Sunderland, on the western edge of Mount Toby. It is
in relatively good condition, despite its low diversity of species and its proximity to
development. It has no exotic invasive species present and no unnatural disturbances, and is a
very active talus slope.

Pitch Pine/Scrub Oak Community: These Priority Natural Communities are quite rare and are
dependent upon fire for shrub regeneration. The byway passes the easternmost tip of a 1,056-acre
example, located in Montague and part of the Montague Plains. It is the State’s largest inland
occurrence of a pitch pine/scrub oak community and includes rare plants typically found in
southeastern Massachusetts. The primary threat to this area is the use of off-road vehicles.

Black Gum/Pin Oak/White Oak Perched Swamp: A Priority Natural Community of this type is
located on the banks of the Connecticut River, west of the byway as it enters the pass around the
Holyoke Range, and in South Hadley, where the byway crosses Bachelor and Elmer Brooks.
This is a basin swamp unique to the Connecticut Valley and Lake Hitchcock deposits that is
dominated by red maples as well as black gum, pin oak, and white oak. Another example is
located to the south of EIm Street along the proposed Byway in Hatfield, and considered the
“largest and best of its kind in Massachusetts” by NHESP.
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Small-river Floodplain Forest: This Priority Natural Community is located along the banks of
Bachelor Brook and intersects the byway. It is considered by NHESP as one of the best three
examples in the state.

Priority and Estimated Habitats of Rare Species

The Natural Heritage and Endangered Species Program, which is administered by the
Massachusetts Division of Fisheries and Wildlife, collects and maintains information on over
400 rare and endangered species throughout the Commonwealth. The goal of the NHESP is to
protect biological diversity in the state through research, the cataloging of species, environmental
impact review, restoration and management of rare species and their habitats, land acquisition,
and education.

The sites shown on the Natural Resources Maps represent two distinct categories of habitats
regulated under Massachusetts law:

1 Priority Habitat areas are outlined for rare plant and animal populations protected under
the Massachusetts Endangered Special Act (321 CMR 10.00). These areas indicate the
approximate geographic extent of rare species populations taken from the NHESP
database. These areas should also be used in conjunction with the Rare Species Threshold
in the Massachusetts Environmental Policy Act (301 CMR 11.03(2)).

1 Estimated Habitat areas identify the approximate geographical extent of the habitats used
by state-protected rare wildlife in accordance with the Wetlands Protection Act (310
CMR 10.00) and the Forest Cutting Practices Act (304 CMR 11.00). Rare wildlife data
for these areas were collected from 1974 through 1998 and were updated in 2008.

Priority and Estimated Habitats and Endangered Species Altimg byway

Approximately 17.5 miles of the byway pass through Priority Habitats between Northfield and
Sunderland and approximately 18.8 miles pass through Estimated Habitats. Approximately 6.8
miles of the byway pass through or are immediately adjacent to overlapping Priority and
Estimated Habitat in Hadley and South Hadley.? In Hatfield, the proposed Byway encounters
Priority Habitat along 1.25 miles, and Estimated Habitat along .65 miles.

Table of Documented Rare Animal Species Found within the Corridor

MESA
Taxonomic | Status
Scientific Name Common Name Group * Town
Hadley, S. Hadley, Hatfield,
Acipenser brevirostrum Shortnose Sturgeon Fish E Sunderland
Agkistrodon contortrix* Copperhead* Reptile E Hadley, S. Hadley
Brook Floater (Swollen
Alasmidonta varicosa Wedgemussel) Mussel E S. Hadley, Hatfield
Blue-Spotted
Ambystoma laterale Salamander Amphibian | S Montague
Ambystoma opacum Marbled Salamander Amphibian | T S. Hadley
Apodrepanulatrix New Jersey Tea Butterfly/ E Montague

% MassGIS NHESP Priority Habitats of Rare Species, Estimated Habitats of Rare Wildlife
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MESA

Taxonomic | Status
Scientific Name Common Name Group * Town
liberaria Inchworm Moth
Butterfly/
Callophrys irus Frosted Elfin Moth S Montague
Catastomus catostomu Longnose Sucker Fish S Montague
Cicindela puritana* Puritan Tiger Beetle* Beetle E Hadley
Butterfly/
Euchlaena madusaria Sandplain Euchlaena Moth S Hadley, S. Hadley, Hatfield
Hadley, S. Hadley, Hatfield,
Glyptemys insculpta Wood Turtle Reptile S Montague
Dragonfly/ Hadley, S. Hadley, Hatfield,
Gomphus fraternus Midland Clubtail Damselfly E Northfield, Sunderland
Dragonfly/ Hadley, S. Hadley, Hatfield,
Gomphus ventricosus Skillet Clubtail Damselfly Northfield, Sunderland
Haliaeetus leucocephalus | Bald Eagle Bird T Hadley, Hatfield, Sunderland
Butterfly/
Hemileuca maia Barrens Buckmoth Moth S Montague
Hybognathus regius Eastern Silvery Minnow Fish S Hadley
Ixobrychus exilis Least Bittern Bird E Hatfield
Lampsilis cariosa Yellow Lampmussel Mussel E Hadley, S. Hadley, Hatfield
Ligumia nasuta Eastern Pondmussel Mussel S Hadley, S. Hadley, Hatfield
Lota lota Burbot Fish S Hadley
Dragonfly/
Ophiogomphus aspersus | Brook Snaketail Damselfly S Montague
Pantherophis alleghanien | Eastern Rat Snake* Reptile E Montague, Sunderland
Pooecetes gramineus Vesper Sparrow Bird T Hatfield
Butterfly/
Psectraglaea carnosa Pink Sallow Moth Moth S Hadley, S. Hadley
Butterfly/
Pyrrhia aurantiago Orange Sallow Moth Moth S Hadley, S. Hadley
Scaphiopus holbrookii Eastern Spadefoot Amphibian | T Hadley, Sunderland
Pine Barrens Butterfly/
Speranza exonerata Speranza Moth S Montague
Dragonfly/ Hadley, S. Hadley, Hatfield,
Stylurus amnicola Riverine Clubtail Damselfly E Northfield, Sunderland
Strophitus undulatus Creeper Mussel S S. Hadley, Hatfield
S. Hadley, Montague,
Terrapene carolina Eastern Box Turtle Reptile S Sunderland
Butterfly/
Zale lunifera Pine Barrens Zale Moth S Montague
Pine Barrens Butterfly/
Zanclognatha Martha Zanclognatha Moth T Montague

Massachusetts Endangered Species Act (MESA)Status: E=Endangered, T=Threatened, S=Special Concern

Table of Documented Rare Plant Species Found within the Corridor

MESA
Scientific Name Common Name Status Town
Adlumia fungosa Climbing Fumitory S Hadley, S. Hadley
Aplectrum hyemale Putty-Root E Sunderland
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MESA

Scientific Name Common Name Status Town

Arisaema dracontium Green Dragon T Hadley, S. Hadley, Hatfield

Boechera laevigata Smooth Rock Cress S Sunderland

Carex grayi Gray's Sedge T Hadley, S. Hadley, Northfield

Carex lupuliformis False Hop-sedge E S. Hadley

Carex tuckermanii Tuckerman's Sedge E S. Hadley

Carex typhina Cat-tail Sedge T Hadley, S. Hadley

Clematis occidentalis Purple Clematis S Hadley

Corallorhiza odontorhiza | Autumn Coralroot S Sunderland

Deschampsia cespitosa

ssp. glauca Tufted Hairgrass E Hatfield, Sunderland

Desmodium cuspidatum | Large-bracted Tick-trefoil | T S. Hadley

Elatine americana American Waterwort E Northfield, Sunderland

Eleocharis diandra Wright's Spike-rush E Hadley, Hatfield, Northfield
Intermediate Spike-

Eleocharis intermedia sedge T Hadley, Northfield, Sunderland

Eleocharis ovata Ovate Spike-sedge E Hatfield, Northfield

Eragrostis frankii Frank's Lovegrass S Hadley

Haliaeetus eucocephalus | Bald Eagle T Hatfield

Ixobrychus exilis Least Bittern E Hatfield
Many-Fruited False-

Ludwigia polycar Loosestrife E Northfield

Mimulus alatus Winged Monkey-flower E S. Hadley

Nuphar microphylla Tiny Cow-lily E Hadley, S. Hadley
Intermediate Spike-

Panax quinquefolius Sedge T Sunderland

Prunus pumila var.

depressa Sandbar Cherry T Sunderland

Rumex verticillatus Swamp Dock T S. Hadley

Salix exigua ssp. interior Sandbar Willow T Hadley, Sunderland

Trichomanes intricatum Appalachian Bristle-Fern E Sunderland

Threats to Plant and Animal Species

Forest Fragmentation

Certain plants and animals are dependent upon habitat that is uninterrupted by roads and other
development. Conversion of forest to residential land use causes fragmentation of important
forest and wildlife corridors by roads and power lines. In the more rural areas of the byway,
development seen in the last 20 years has typically been interspersed throughout forest land,
rather than clustered in existing developed areas. Such development particularly impacts
mammals dependent upon wide ranges in which to live. Continued forest fragmentation can
cause unwanted human/animal interactions, as animals wander into residential properties and/or
fragmentation drives animals out of the area altogether.
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Invasive Plant Species

Many invasive plant species have colonized along the byway, including in Priority Natural
Communities as discussed earlier. The presence of non-native species and the related decline in
plant diversity can have a negative impact on wildlife habitat. Exotic plants such as Japanese
knotweed and Asiatic bittersweet have established, choking out native plants. In some areas,
such as along sections of the Connecticut River in Northfield and the Sawmill River in
Montague, Japanese knotweed lines the riverbank and chokes out native plant species. Water
chestnut (Trapa natans) is found in water bodies along the byway, including in Barton Cove;
Hadley Cove, Russell Cove, and Lake Warner in Hadley; and also in The Cove and some ponds
upstream of Bachelor Brook in South Hadley.

Climate Change

According to the MA Climate Change Adaptation Report 2011, climate change impacts to New
England forests could include changes in forest structure, more frequent droughts associated with
forest fires, and invasive insects and diseases. Specific examples include decline in maple syrup
production, deterioration of the Eastern hemlock, and spread of exotic, invasive plant and insect
species and diseases. Irregular and unseasonal flooding and drought also pose a particular risk to
the unique floodplain forests found near the Connecticut River. FEMA recently updated flood
maps some towns in the byway. Franklin County flood maps have not yet been updated.

Other Human Disturbances

For the particularly sensitive areas such as those NHESP areas identified in the previous pages,
human activities such as camping, mountain biking and off-road vehicle use can degrade the land
and displace wildlife. Degraded areas commonly become vegetated with invasive plant species,
which can further displace wildlife.

Protecting Plant and Animal Species and Conserving Biodiversity

Land Protection

Development along the byway has increased in the last 20 years due in part to ANR
development. Approval Not Required (ANR) provisions allow for land to be subdivided without
formal review as long as the lot has frontage along an accepted right-of-way, meets minimum
zoning requirements, and has access. Massachusetts is the only state that allows such
development. Residential and other development along the byway has negative impacts on plant
and animal species, and will eventually have adverse impacts on the scenic landscapes and rural
character for which the byway is known. Below are aerial photos from 1995 and 2014 to
illustrate the progression of development on one portion of the byway in South Hadley:

1995
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2014

Google earth

1995 Imagery Date: 10/24/2014 °16'54.27 W elev 222ft eyealt 2288 ft

Many entities are working diligently to permanently protect agricultural and scenic land along
the byway through the purchase of conservation restrictions, agricultural preservation restrictions
or the fee interest in land from willing land owners. Local land trusts, municipalities, the State
and the regional planning agencies are working to permanently protect agricultural land and open
space.

The FRCOG, in cooperation with the Franklin Land Trust, the Massachusetts Department of
Transportation (MassDOT), Massachusetts Department of Conservation and Recreation (DCR),
and the Massachusetts Department of Agriculture Resources (DAR), have implemented the
Scenic Byway Land Protection Project. Funding was previously secured through the National
Scenic Byway Discretionary Grant Program to permanently protect land along the Mohawk
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Trail, Connecticut River and Route 112 Scenic Byways. To date, approximately 400 acres of
land critical to the Connecticut River Scenic Byway in the towns of Northfield, Erving,
Sunderland, Hadley and South Hadley have been permanently protected.

Additionally, the MA Department of Fish and Wildlife and the MA DAR have permanently
protected parcels in Northfield near the Connecticut River. In Erving, MA DCR has protected
key parcels near the confluence of the Connecticut and Millers Rivers. There are also numerous
permanently protected parcels in Montague, many of them preserved by the State. In Sunderland,
many of the preserved parcels are farmland protected through APRs. The Trustees of
Reservations preserved a portion of Mount Warner in the northern portion of Hadley, which adds
to adjacent land preserved by the state, Kestrel Land Trust and the Porter-Phelps Huntington
House Museum. Mount Warner Reservation hosts hiking trails and scenic views that are visible
from the byway.

Kestrel Land Trust (KLT) has preserved numerous parcels of land along the byway in Hadley,
including the Dyer Preserve (35 acres), Scott Estate (34 acres), portions of the Historic Great
Meadow, and the Handrich Conservation Area (19 acres), which was preserved as part of the
Connecticut River Scenic Byway Protection Project. Using Scenic Byway funds, KLT also
assisted with the protection of several agricultural properties in the Hockanum area of Hadley,
including 38 acres of the Thayer Farm and 123 acres of Barstow’s Longview Farm. Straddling
the border with Sunderland, Kestrel also assisted with the preservation of S&J Farms (70 acres in
Hadley, 110 acres in Sunderland) using Scenic Byway funds. Kestrel has identified farmland in
the Connecticut River Valley, the Connecticut River and its tributaries, and scenic landscapes
and wildlife habitat within the Mount Holyoke Range as some of its focus areas.

The U.S. Fish and Wildlife Service works with numerous local partners in the area to manage the
Silvio O. Conte National Wildlife Refuge, which extends into four New England states. Land
preservation efforts associated with the Refuge to date have centered around the Fort River. In
2014 a new ADA-accessible nature trail at the Fort River Division of the Conte National Refuge
opened off Moody Bridge Road in Hadley, a short drive from the byway corridor.

There are fields and farms in Northfield, Montague and Sunderland that are still unprotected
from future development. Additionally, north of the Porter Phelps Huntington House and the
Red Rocks area along the Connecticut River in Hadley is in need of land protection. The land
north of the Bachelor Brook area to the Mount Holyoke Range in South Hadley is also
unprotected and of a high priority.

Along the proposed Byway in Hatfield, agricultural land also remains threatened by
development. Outreach to landowners about agricultural preservation restrictions is needed. Such
outreach is currently ongoing in Hadley and South Hadley through a partnership with Kestrel
Land Trust and the Massachusetts Department of Agricultural Resources.

Land Reserves and Environmental Education Centers

Numerous large protected areas along the byway add directly to the byway experience by
offering recreational opportunities as well as a contiguous display of natural habitat and
landscape. More information on trails and boat launches is contained in the Recreation Chapter.
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Issues and Recommendations

Issues

T

The byway passes through and near floodplains, putting the road and its culverts and
bridges at higher risk for destructive flood damage due to climate change. There is not
complete assessment information on all of the culverts and bridges in need of attention to
address this potential safety issue.

Increased use of salt instead of sand on roadways in winter may have impacts on the cold
water fisheries and sensitive habitat areas designated by NHESP that intersect with the
byway. Greater awareness of the vulnerabilities of these areas and their wildlife (such as
cold water trout) are needed in order to maintain the health of the byway landscape.

“Approval not required” (ANR) development poses a particular threat to the character of
the byway through the increase in development and habitat fragmentation and potentially
degrade the surroundings for which the byway is known.

Though there is past evidence that agricultural and stormwater runoff and erosion are
impacting the water quality of the Connecticut River and its tributaries, there is not
regular monitoring to track and assess these impacts.

There are informal camping and powerboat access areas in environmentally sensitive
places along the Connecticut River that are negatively impacting Priority Natural
Communities as described in the Major River Floodplain Forest on page XX.

There are invasive plant species colonizing and forcing out native plant species in areas
along the byway, including in environmentally sensitive areas along the Connecticut
River.

Recommendations

T

Pursue opportunities to create managed access to natural resources (rivers, forests)
surrounding the byway, including increased trail networks and recreational access points
to the river, to reduce inappropriate access that can introduce invasive species or other
damage to environmentally insensitive areas. (See Recreation Chapter for further details.)

Pursue land protection through partnerships with state agencies and local land trusts, as
well as the potential creation of local land protection funds, in order to protect the
surrounding agricultural land and contiguous forest parcels. In particular:

o Protect the land in the Red Rocks, north Hadley, and Bachelor Brook areas of the
byway.

o Protect agricultural land along the banks of the Connecticut River the byway.
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0 Protect the water supply land along the Fort River in accordance with the PVPC’s
2014 Land Use Priority Areas for Protection map.

Provide farm transition and estate planning for farmers to help keep their land in farming,
have adequate funds for retirement, and help avoid the development of farmland for other
uses. Resources are available through Land for Good, an organization devoted to
connecting farmers with land. Land for Good notes that communities can play a role in
farm succession planning by hosting information sessions, among other actions.

Provide farmland matching services that help link farmers looking to sell or lease their
land to famers looking for more land. This can help keep land in farming. Existing
services include the New Entry Sustainable Farming Project’s Farmland Matching
Service and New England Land Link.

Work with PVPC, FRCOG, Connecticut River Watershed Council, NRCS, UMass
Extension, farmers and town Agricultural Commissions to implement best management
practices (such as fencing, mulching, and green infrastructure) to reduce agricultural
runoff and promote increased vegetated buffer areas to reduce erosion and sedimentation
of waterways, particularly near tributaries adjacent to the byway.

0 Seek grant funds from programs such as USDA’s Regional Conservation
Partnership program to implement agricultural runoff best management practices.

Prioritize the protection of cold water fisheries including, but not limited to, the Four
Mile Brook and Fort and Mill Rivers through adjacent land protection and coordination
with local conservation commissions.

o Conservation commissions can utilize the provisions in the Wetlands/Rivers
Protection Act and its stormwater provisions for the restoration and/or protection
of vegetated stream banks.

o Utilize local knowledge to inform the Department of Fish and Game of additional
cold water fisheries.

0 Adopt more stringent local wetlands/riverfront protection bylaws, and conduct
educational outreach about them.

Identify and assess culverts and bridges that have not been evaluated for design
deficiencies.

Identify opportunities and funding sources to replace culverts with updated designs that
accommaodate wildlife passage and flooding events.

Conduct water quality monitoring and surveys to identify any problem areas associated
with agricultural runoff and erosion.
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1 Adopt zoning regulations, such as Open Space Residential Development (cluster) zoning,
Transfer of Development Rights, and de facto urban growth boundaries, to incentivize
smart growth and reduce Approval Not Required development along the byway.

1 Consider strengthening floodplain regulations in order to qualify for FEMA’s
Community Rating System program, which reduces flood insurance rates for
communities (such as the City of Northampton) that voluntarily adopt more stringent
floodplain standards.
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