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1.0  INTRODUCTION

The United States Environmental Protection Agency (USEPA) is in the process of characterizing natural
resources found in and adjacent to sections of the East Branch Housatonic River in Pittsfield,
Massachusetts.  The stretch of river described in this report is approximately 1.5 miles in length and
extends from Lyman Street to the confluence with the West Branch of the Housatonic River (Figure 1). 
This stretch of the river is known as the EE/CA reach as defined in USEPA=s Combined Action
Memorandum (26 May 1998).   Portions of this area have been contaminated by Polychlorinated
Biphenyls (PCBs), which originated from the General Electric (GE) facility in Pittsfield (Canonie
Environmental, 1995).  This report describes the methods and results of survey efforts to describe the
physical and biotic resources of the study area.

1.1  PURPOSE OF REPORT

The purpose of the report is to describe existing conditions in the 1.5 mile section of the East Branch
from Lyman Street to the confluence with the West Branch.  Descriptions include both a stream and a
riparian characterization.  Data collected from field surveys may be used by the USEPA to reconstruct
and/or enhance stream and riparian features if contaminated soils are removed from the site.

1.2  BACKGROUND

This section of the report briefly describes the study area and provides historical information on
development and subsequent changes in natural communities.

1.2.1  SITE DESCRIPTION

The East Branch Housatonic River originates in the villages of Washington and Hinsdale, Berkshire
County.  It flows north for approximately seven miles to Dalton before turning west toward Pittsfield. 
The East Branch flows through urban Dalton and Pittsfield before reaching the confluence with the West
Branch. 

The study area is in an approximately 1.5 mile section of the East Branch Housatonic River in Pittsfield,
Berkshire County, Massachusetts (Figure 1).  Included in the study area is the river and riparian habitats
within the ten-year flood zone from Lyman Street to the confluence with the West Branch.  This section
of the East Branch passes through urban Pittsfield where the river channel is well defined with abrupt,
steep banks.  Forested riparian areas bordering the river are typically narrow due to adjacent residential,
commercial, and industrial land.  Four bridges (Lyman Street, Elm Street, Dawes Avenue, and Pomeroy
Avenue), artificial shoring, and channelization (Massachusetts Department of Environmental Protection
1995) have affected the channel size and shoreline zone of the East Branch.  Several former oxbows
and natural meanders were filled for the development of residential or commercial land (MADEP 1995).
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1.2.2 SITE HISTORY

Modifications to the East Branch of the Housatonic River and adjacent riparian communities, in the
form of industrial and residential influences, have created observable differences in water and sediment
quality, floodplain size and character, and river course location.  The key influences on these
differences are PCB discharge, waste water discharge, and land clearing.

From 1937 to 1977, GE used PCBs as insulating liquids for certain transformer applications (Blasland
and Bouck Engineers, P.C. 1991).  These materials came to be located in the sediments of the
Housatonic River and associated floodplain by direct discharge from the facility, discharge from Silver
Lake, erosion and runoff of contaminated soil, discharge of contaminated groundwater, and inadvertent
discharge due to spills and other events (Roy F. Weston, Inc. 1998).  Elevated levels of PCBs ($1
ppm) appear to be largely confined to the ten year flood zone (Blasland and Bouck Engineers, P.C.
1991, 1992, 1993; Blasland, Bouck, and Lee, Inc. 1994).  During the channelization of the Housatonic
River, a number of oxbows were filled (MADEP 1995).  Some of the fill material was contaminated by
PCBs (Blasland, Bouck, and Lee, Inc. 1996).  The total extent of PCBs in the sediments, riverbank
soils, and floodplain is now under investigation, as is the potential affect of PCBs on organisms in the
study area.

Industrial and municipal discharges to the Housatonic River contribute significantly to the flow
quantities.  An approximate total of 46 cubic feet per second (cfs) is added to the flow of the
Housatonic River from several industrial facilities and seven municipal facilities in Massachusetts
(Blasland, Bouck, and Lee, Inc. 1996).

Clearing of riparian areas has occurred throughout the study area and industrial and residential
development dominate the upstream areas.  This has limited the riparian zone to a narrow (often <60
feet wide), largely continuous, corridor that is broken by four bridges, two remediation sites with bank
stabilization (at Lyman Street and Demming Street), and a short section of shoreline stabilization. 
Residential land use, particularly between Dawes and Pomeroy Avenue, is prevalent.  This has both
decreased the size of the high floodplain forest and brought a significant non-native plant component to
the area.

2.0 METHODS

Stream and riparian characterization was performed using a modified methodology of Lortie et al.
(1998).

2.1 STREAM CHARACTERIZATION – EXISTING CONDITIONS

An existing conditions survey was conducted to characterize the stream to create a template for
potential restoration actions.  In-stream and shoreline features were drawn onto 1:480 scale maps for
the entire stretch of the study area.  The resultant plan portrayed stream characteristics, depth,
substrate type, and the location of physical features.  This information was digitized using AutoCAD7 to
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create the final existing conditions maps.  Photographs were taken throughout the study area to
illuminate the existing features descriptions.  Existing conditions maps with pertinent photographs are
included in this report as Appendix B.

Stream characteristics included pools, riffles, runs, and eddies (Armantrout 1988): pools are aquatic
habitats in streams with gradients less than one percent and are normally deeper and wider than the
aquatic habitats above and below; riffles are shallow reaches with low subcritical flow (one to four
percent gradient) in alluvial channels of finer particles that are unstable, characterized by small hydraulic
jumps over rough bed material, causing small ripples, waves, and eddies, without braking the surface
tension; runs are swiftly flowing stream reaches with a gradient greater than four percent, with little to
no surface agitation, waves, or turbulence, and no major flow obstructions, with approximately uniform
flow, substrates of variable particle size, and water surface slope roughly parallel to the overall stream
gradient; eddies are circular currents of water, sometimes quite strong, diverging from and initially
flowing against the main current, usually formed where water flows past some obstruction or on the
inside of river bends.

In-stream features of significant size to produce stream morphology or to serve as wildlife habitat were
depicted on the existing features map.  Boulders, ledge outcrops, cobble or gravel bars, logs, and
downed trees were common items encountered during the survey.  Additionally, abrupt water course
drops, such as over ledge or old structures, were also mapped.

Shoreline features such as gravel or cobble beaches, undercut banks, and artificial structures (e.g.,
gabions, bridge abutments) were drawn onto the existing conditions map.  These features were
important for portraying impacts of a human origin, wildlife habitat, and substrate available for shoreline
plants.

2.2 RIPARIAN CHARACTERIZATION

The riparian characterization focused mainly on the vegetation, though some topographic and surficial
soil information was collected.  No subsurface soil data was collected for this report.  Procedures for
information collection followed that of the Maine Natural Areas Program (1997)1.  A copy of this
protocol can be found in Appendix A.  Plot size was modified to accommodate the riparian community
dimensions.  As width of the community varied, depending on urban encroachment, a variable width of
up to 40 feet was utilized.  Length of each plot was fixed at 50 feet.

Sampling was conducted every 1000 feet at survey stakes through the length of the study area.  The
distance between each plot varied only when property access or inappropriate plot location (e.g., plot
occurred at a bridge) dictated moving sampling location up- or down-stream.  Photographs were taken
at each plot.

                                                
1 The Massachusetts Natural Heritage and Endangered Species Program does not have a detailed natural

community sampling protocol.  Therefore, that of the Maine Natural Areas Program was used instead.
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Field surveys for the riparian vegetation were performed on 10 November to 13 November 1998.
Though nearly all of the material found was identifiable, a number of vascular plant species
would have already senesced by this time.  For example, plant species that would be classified as
spring ephemerals, such as trout lily (Erythronium americanum), would not be present during the field
surveys.  Therefore, the herb strata lists are biased for summer and fall flowering species.  It was also
difficult to accurately assign values for percent cover as many species had shed leaves or were in the
process of leaf drop.

Basal area (ba) in feet was calculated for trees greater than 2 inches in diameter at 4.6 feet height (dbh)
using the following formula:  d 2 H 0.000078539816, where d = dbh in inches.  Trees for a given plot
were summed and scaled, according to the plot size, to produce values with m2/ha as units.  Summary
basal area figures are reported in both metric and English amounts for this report

3.0 RESULTS

Results of the field surveys are presented separately for stream and riparian characterization.  Much of
the collected information is summarized in figures and tables (identified in each section).

3.1 STREAM CHARACTERIZATION

Maps depicting the location and juxtaposition of stream features are located in Appendix B.  In general,
the study area can be morphologically described as a moderately entrenched stream system with
moderate gradients of two to four percent, in a narrow, gently sloping valley.  Entrenchment is defined
as stream systems that have eroded into the substrate leaving the stream confined by walls resistant to
erosion.  Such stream systems typically contain relatively dense riparian vegetation that plays an
important role in maintaining channel stability, and have a characteristically low sediment load (Rosgen
and Silvey 1998).  The study area largely fits this description, although several sections of the river that
have been channelized or otherwise altered and depict slightly different characteristics.  These
alterations typically take the form of steeper than normal banks dominated by rip-rap of large rocks,
boulders, granite and concrete slabs, and timber cribs.

Within the study area, three distinct sections were recognized and are based on the dominant in-stream
habitats.  Section 1 extends from Lyman Street to Elm Street (Appendix B, Sheets 1 and 2, Transect
T070 to T110) and is largely one single run, flowing over fine sand substrates.  Section 2 extends from
Elm Street to just upstream of Pomeroy Avenue (Appendix B, Sheets 2 to 5, Transect T110 to T170)
and consists of higher gradient riffle habitat over ledge, large rock substrate, and gravel bars.  Section 3
extends from just upstream of Pomeroy Avenue to the confluence (Appendix B, Sheets 5 to 7,
Transect T170 to T212) and consists of run habitat over sand substrates with occasional small riffles
over gravel bars.

Section 1 consists mainly of a single, continuous stretch of run habitat.  The channel varied from 50 to
65 feet in width and depth varied from 2.0 to 4.0 feet deep.  The deeper areas generally occurred
along the outer turns of the channel.  Few sharp bends occurred in this section and, subsequently, few
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point bars (deposits of sediment on the inside of a growing meander) were observed.  Only one point
bar occurred in this section, near Transect T082.  A few small silt and sand bars were also noted in this
section.  These generally occurred just downstream of bends in the river, along the inside turn area of
the channel.  The only in-stream habitat features consistently observed in this section were downed
trees and logs.  These features were quite common within the channel and occasionally created
turbulent water, but not riffle habitat.

Substrates within this section were predominantly sands and fine gravels.  A smooth, featureless bottom
was characteristic of much of the channel with small mounds of finer particles downstream of larger logs
and trees.  The banks in this section were steep and well armored with dense roots from stream-side
trees.  Several sections of bank also consisted of rip-rap.  This included one new section of boulder
rip-rap near Lyman Street and a sloping area of concrete slabs near Elm Street.

Section 2 occurred from Elm Street to just upstream of Pomeroy Avenue.  This corresponded to
Transect T110 to Transect T170.  This section of the river was dominated by riffles with intermittent
runs.  Channel width varied from 30 to 55 ft and depths varied from 0.65 ft in riffles to 4.0 ft in runs
and pools.

Riffles generally flowed over large rocks, boulders, and ledges in the upper three-fourths of this section
(Transects T110 to T152), after which substrates became dominated by small rocks, cobble, and
finally gravel at the downstream end of the section.  The channel itself shifted back and forth in this
stretch depending on the locations of flow restricting ledges and gravel bars.  Runs were dominated by
large rock and cobble substrates in the upper half of this section and by fine gravel and sand in the
lower half of this section.

The bank, particularly the north bank, was highly altered in this section.  From Transect T110 to
T123, the north bank was a steep slope of large cobble and occasional concrete rubble overgrown by
shrubs and trees.  From Transect T132 to T142, cobble-filled rock gabions formed the dominant
slope structure along the north bank.  The south bank of the river generally consisted of a steep, well-
armored slope of tree roots and fibrous forest duff.

Section 3 extended from just upstream of Pomeroy Avenue to the confluence, which corresponded
with Transect T170 to T212.  Channel width varied from 42 to 62 ft and depth from 0.65 ft to 4.0 ft. 
Runs were the most common in-stream habitat associated with this stretch of the river, although some
gravel bars formed small riffle areas near the confluence.  A single, continuous run 1.0 to 2.2 ft deep
occurred from Transect T170 to T192.  Below this, occasional riffles occurred at shallow gravel and
sand bars that also diverted the river flow back and forth across the channel.

Substrates in this section of the river varied from course silt to gravel, with course sand as the most
common particle size.  At the lower end of the study area, near the confluence of the East Branch and
West Branch (downstream of Transect T206), gravel becomes the predominant substrate.  Many
downed logs and trees were present in the stream, causing eddies on the downstream side.  Shoreline
bars were present, but infrequent, in Section 3 of the river.  The riverbank was generally steep and
apparently well armored, evidenced by the lack of erosion.  In the lower portion of Section 3, the
bank was sometimes mildly sloped.
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3.2 RIPARIAN CHARACTERIZATION

The riparian communities of the study area (identified in the legend of the existing conditions maps in
Appendix B) are best described as a narrow, largely continuous band of floodplain forest comprised
of fast-growing trees.  Only four bridges, two remediation sites (i.e., Lyman and Demming), and a
section of shoreline stabilization (gabions) break the forest corridor in this 1.5 mile stretch.  Though no
stumps were seen, the young age of most trees (mean = 33 years), and the minor amounts of both
standing dead trees and downed woody material, suggest these forests have been cleared at some
point in the recent past.

Due to the proximity of urban and residential sprawl, the vegetation of the riparian communities has a
significant non-native component.  Norway maple (Acer platanoides) was the most common non-
native canopy tree.  It occurred in 11 of the 29 community plots and was occasionally the dominant
member of that stratum.  The lianas and shrub strata possessed the highest ratio of non-native to native
species in the study area.  Frequently the entire layers were composed of introduced or escaped
plants.   Morrow=s honeysuckle (Lonicera morrowii), multiflora rose (Rosa multiflora), oriental
bittersweet (Celastrus orbiculata), and common buckthorn (Rhamnus cathartica) were the
dominant, non-native species.  In one area downstream of Lyman Street, giant knotweed (Fallopia
sachilinensis) and Japanese knotweed (Fallopia japonica) formed large, dense thickets.  Other
common woody non-natives included ninebark (Physocarpus opulifolius), wintercreeper euonymus
(Euonymus fortunei), common privet (Ligustrum vulgare), and European spindle-tree (Euonymus
europaea).  The herbaceous layer varied in abundance with non-native species.  Approximately
twenty-five to fifty percent of the total cover of this stratum was non-native plants.  Common
herbaceous non-natives included wood bluegrass (Poa nemoralis), field-garlic (Alliaria petiolata),
dame=s rocket (Hesperis matronalis), and celandine (Chelidonium majus).

3.2.1 NATURAL COMMUNITIES

FLOODPLAIN FOREST COMMUNITY

This was the dominant community in the study area and formed a largely continuous strip of forest
from the Lyman Street bridge to the confluence of the East Branch and West Branch.  Best described
as a high floodplain, the forest typically grew on a flat or gently sloped terrace 4  to 12 ft above the
normal flow level.  Often, the edge of the community dropped precipitously into the river course with
exposed soil and roots at the channel edge.  The width of the community varied with location and side
of the river.  The floodplain forest on the north side of the river ranged in width from 6 to 174 ft, with
most of the community less than 40 ft wide.  This side of the river showed a higher level of industrial
and residential encroachment on the riparian areas than the other shore.  The floodplain forest on the
south side of the river ranged in width from 23 to 226 ft, with much of the community exceeding 40 ft
in width.  The sizes of the riparian communities on this side of the river were largely affected by
residential influences.

Dominant canopy trees included boxelder (Acer negundo), Norway maple, American elm (Ulmus
americana), and cottonwood (Populus deltoides).  Mean dbh for each species in the study area was
8.9 in, 7.72 in, 6.53 in, and 26 in, respectively.  Silver maple (Acer saccharinum) and basswood
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(Tilia americana) are infrequent associates.  Canopy trees in this community averaged 16 ft in height,
though trees as tall as 78 ft were recorded, and 30.5m2 /ha (133 ft2/acre) of basal area .  Larger
canopy trees ranged from 18 to 51 years old, with the mean age of 31 years.

Boxelder and Norway maple were the common sapling-size woody vegetation.  Riverbank grape
(Vitis riparia), and the introduced multiflora rose and oriental bittersweet were common lianas. 
These woody climbers often represented a significant amount of cover for the sapling stratum. 
Understory shrubs were represented almost entirely by non-native species.  Morrow=s honeysuckle,
Japanese barberry, common buckthorn, common privet, ninebark, European spindle-tree, and
wintercreeper euonymus were the common shrub species.  In a few places on the north shore, large
thickets of giant knotweed (Fallopia sachilinensis) were observed.  Native species, such as silky
dogwood (Cornus amomum), red-osier dogwood (Cornus sericea), and black raspberry (Rubus
occidentalis), were infrequent members of this stratum.

As with the other strata of this community, the herb layer was dominated by a mix of native and non-
native species.  Wood bluegrass, white snakeroot (Ageratina altissima), zig-zag goldenrod
(Solidago flexicaulis), field-garlic, and stream bank wild rye (Elymus riparius) were the common
species.  Calico aster (Symphyotrichum lateriflorum), heart-leaved aster (Symphyotrichum
cordifolium), smooth goldenrod (Solidago gigantea), a brome grass (Bromus latigulumis), dames
rocket, and white avens (Geum canadense) were less common associates.

MEDIUM-GRADIENT STEAM COMMUNITY

The Housatonic River channel in the study area ranged from 30 to 60 ft wide and was generally 1.0 to
3.0 ft deep.  Sections as deep as 4.0 ft were observed.  The river drops a total of 10 feet over the 1.5
mile study area, equating to a 6.6 foot drop per mile.  The substrate is typically sand and small
cobbles, with little vegetation occurring in the river channel.

Vegetation occurring in this community was restricted to the few areas where upland sloped gradually
into the river channel.  In such areas, old sand bars and cobble shores were the common substrate that
plants were found on.  Reed canarygrass (Phalaris arundinacea) and creeping bentgrass (Agrostis
stolonifera) were the most common herbs found on the shores of this community.  Infrequent herbs
included water scorpion-grass (Myosotis scorpioides), purple loosestrife (Lythrum salicaria),
eastern willow-herb (Epilobium coloratum), coltsfoot (Tussilago farfara), and common water-
purselane (Ludwigia palustris).

MESIC NORTHERN HARDWOOD FOREST COMMUNITY

This community, distinct from the riparian floodplain forest community, occurred at one site below
Fred Garner Park, on each shore of the river.  Both banks appeared to have been affected by past
excavation.  American beech (Fagus grandifolia) and sugar maple (Acer saccharum) were the
dominant canopy trees.  Mean dbh measurements for trees in this community were 8.4 and 7.7 inches,
respectively.  Canopy height was 49 ft with an average ba of 34.7 m2 /ha (151 ft2/acre).  Additional
tree species included eastern hemlock (Tsuga canadensis), white ash (Fraxinus americanus), and
red oak (Quercus rubra).
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Woody climbing vegetation was absent from the sapling layer, which was comprised exclusively of
American beech.  Silky dogwood, Morrow=s honeysuckle, winged burning bush (Euonymus alatus),
and red-osier dogwood were common shrubs.  On the north shore of the river, common scouring-
rush (Equisetum variegatum) covered large portions of the steep bank. Herbs common to each
shore were wood bluegrass and calico aster.

3.2.2 CANOPY DESCRIPTION

The canopy is described by plot in Table 1 and by species in Table 2.

3.2.3 WILDLIFE

Songbirds observed in this area included American robin (Turdus migratorius), American crow
(Corvus brachyrhynchos), blue jay (Cyanocitta cristata), tufted titmouse (Parus bicolor), 
European starling (Sturnus vulgaris), house sparrow (Passer domesticus), northern cardinal
(Cardinalis cardinalis), chimney swift (Chaetura pelagica), house finches (Carpodacus
mexicanus), black-capped chickadees (Parus atricapillus), and goldfinches (Carduelis tristis). 
Both mallards (Anas platyrhynchos) and Herring Gulls (Larus argentatus) were observed during
1998 field surveys2.  Their use of this section of the river is limited.  Garter snakes (Thamnophis
sirtalis) were the only herpetofauna observed in this section of the river.  Striped skunks (Mephitis
mephitis), woodchucks (Marmota monax), raccoons (Procyon lotor), beavers (Castor
canadensis), muskrats (Ondatra zibethica), oppossums (Didelphis marsupialis), and eastern gray
squirrels (Sciurus carolinensis) were observed in this section during the 1998 field surveys.  No large
mammals were observed.

4.0 DISCUSSION

The discussion of the field survey results is largely aimed at identifying low and high quality community
features in reference to potential sediment removal action and remediation.

 4.1 STREAM CHARACTERIZATION

In summary, Section 1 was morphologically the most uniform and provided little structure.  The stream
floor bottom tended to be featureless and composed of fine sands.  In-stream structure was more
diverse in Section 2.  An abundance of riffle habitat, large rocks, ledges, and deeper pools were
present.  The majority of Section 3 was dominated by uniform run habitat with little in-stream
structure, aside from the large amounts of downed trees and logs.  Only the lower end of this portion
of the study area contained structural diversity, such as gravel bars and small riffle sections.  The
general lack of in-stream structural diversity in major sections of the study area provides ample
enhancement opportunity following potential remediation activities.

                                                
2 Field surveys performed by Woodlot Alternatives, Inc. in preparation of a report for Techlaw, Inc.

entitled AHousatonic River Ecological Characterization:  Newell Street to Woods Pond@.
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4.2 RIPARIAN CHARACTERIZATION

The abundance of non-native plants provides both challenges and possibilities for potential remediation
actions.  If contaminated soils are to be removed, the exposed mineral substrate will be a prime
germination medium for many non-native plants.  As well, the proximity of urban and residential areas
provides a source for non-native propagules.  However, restoration activities could promote the
development of a native, natural community to the replace the existing one that contains many alien
species.  Remediation activities will certainly require extensive non-native species control for a number
of growing seasons to insure that these species do not become well established.

4.2.1 NATURAL COMMUNITIES

The pristineness of the natural communities of the study area have been impacted by urban and
residential influences.  However, these areas provide important functions:  shoreline stabilization and
habitat for urban-tolerant species.  The large trees and moderately dense herbaceous cover appear to
function well in stabilizing stream-side sediments.  Beyond the vertical banks, very few areas of
extensive erosion were observed in the 1.5 mile stretch.  This function of the natural community
currently protects both commercial and residential properties, especially on the north shore.

The plant communities also provide a vegetated travel corridor for many species of wildlife moving to
and from less developed habitats to the north and south.  Maintaining and/or restoring and enhancing
this function is an important management concern.

4.2.2 CANOPY DESCRIPTION

The most significant aspect of the riparian communities’ canopy is the structural diversity it adds to the
local landscape.  Cottonwood trees up to 78 ft tall were not uncommon.  These and other canopy
trees provide nesting/denning habitat for small mammals, songbirds, and insects (which are utilized by
fish in the stream when they fall).  The trees also provide migratory bird feeding and roosting habitat
and serve as a visual barrier between the river and riparian corridor and the adjacent urban
development.

4.2.3 WILDLIFE

Finfish are likely to migrate into this section of river from upstream and downstream areas. The
scarcity of vegetated wetland habitat and the previous impacts of channelization reduce the overall
value of the system for fish and shellfish.  In addition, water quality in this reach may be compromised
by urban runoff, and possibly by discharges of toxins (as evidenced by the presence of containment
booms in the river at one location immediately upstream of Lyman Street).  None of the records
reviewed indicate the persistence of shellfish populations in this section of river.  Additionally, no live
freshwater mussels were observed in this section during the 1998 field surveys.
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The river and its associated riparian forest provide habitat for wildlife species that tolerate or utilize
urban areas.  Most of the songbird species are well known for their use of urban areas and/or
backyard feeders.  As well, many of the mammals observed in the study area are species that utilize
residential areas as sources of food and/or shelter.  There is very little habitat for amphibians in the
area.
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APPENDIX A:  Maine Natural Areas Program Community Sampling Protocol

































APPENDIX B:  Housatonic River Existing Conditions Maps














