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1.0  PROJECT BACKGROUND 

Falmouth Hospital opened for the first time on May 28, 1963, with a licensed capacity of 58 beds in 
Falmouth, Massachusetts.  Since that time, the hospital has expanded their capacity and services to meet 
the needs of the community.  In a continued desire to reduce operating costs and promote renewable 
energy, the hospital is performing a feasibility study of installing a utility scale turbine on its campus.  
The study is partially funded by the Massachusetts Technology Collaborative. 

Woodlot Alternatives, Inc. (Woodlot) has been contracted to perform a Phase I Rapid Environmental 
Assessment (EA) using their WindREAP™ process as part of the feasibility study for a wind turbine 
installation being performed by the Hospital.  WindREAP is an initial compilation, analysis, and 
summary of existing data that relate to the environmental aspects of a given wind project site.  The effort 
consists of on-site review of existing conditions and an analysis of available relevant EA data sets.  Local, 
state, and federal natural resource data bases are searched for available information to make initial 
determinations regarding the environmental impact of installing a turbine at this location.   

1.1 General Project Location Information 

Falmouth is located in eastern Massachusetts on the southwestern shore of Cape Cod (Figure 1) within 
the Lower New England Section of the Eastern Broadleaf Forest (Oceanic) Province as defined in the 
Ecoregions of the United States (Bailey 1995).  Glacial features such as small to large delta plains, 
lacustrine basins, eskers, and extensive drumlin fields are widespread.  Cape Cod is composed of thick, 
morainal and outwash sediment.  The bedrock geology is varied and complex.  Intense, northeast to 
southwest trending, faulting and folding, and plutonic and volcanic episodes have resulted in variegated 
sedimentary, igneous, and metamorphic rocks.  Precipitation, which ranges from 35 to 50 inches, is 
evenly distributed throughout the year.  The growing season lasts for 120 to 180 days (Bailey 1995). 

Disturbance regimes along coastal New England include intermediate to high occurrences of fire and 
hurricane winds (30 to 50 years).  Tidal flooding associated with storms occurs along the coast.  At a 
landscape scale, modern forest characteristics are strongly controlled by land use, particularly with regard 
to agriculture dating from colonial time and subsequent farm abandonment from about 1850.  Insect and 
disease disturbances result from gypsy moth, beech bark disease, chestnut blight, Dutch elm disease, 
hemlock woolly adelgid, periodic pitch pine and hemlock looper, oak leaf tier damage, and red pine scale 
and adelgid (Bailey 1995).   

Drastic disturbance of the original ecosystems and their faunal component resulted from European 
settlement. Major predators (e.g., timber wolf [Canis lupus]) were intentionally exterminated. Other large 
vertebrates were exterminated (e.g., moose [Alces alces]), reduced, or restricted (e.g., white-tailed deer 
[Odocoileus virginianus] and wild turkey [Meleagris gallopavo]) by hunting and habitat loss.  Original 
distributions were re-established or exceeded for some species with the re-establishment of forests on 
abandoned agricultural lands, in some cases, with higher population densities. The large predators have 
not returned; their niche has been partially filled by mid-size predators (e.g., bobcat [Lynx rufus], coyote 
[Canis latrans]).  This ecological shift, combined with hunting access restrictions, has resulted in 
imbalances between herbivores and plant resources.  Extensive areas of regenerating forest and associated 
early successional habitat are lacking.  Hard tree mast (i.e., acorns, beechnuts) drives many faunal 
processes (Bailey 1995). 
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ecological connectivity, major ecological attractants, and literature regarding bird migrations were used to 
evaluate localized and regional migration pathways of birds.  The landscape analysis combined with 
information gathered from breeding bird surveys were used to identify major movement routes and other 
major bird concentration areas. 

2.5 Species:Habitat Matrix 

A major goal of this assessment was to identify those vertebrate wildlife species that could reasonably be 
expected to occur in the study area.  To achieve this goal, a wildlife species:habitat matrix was developed 
that identified the wildlife species that are most likely to occur in the study area, their relative abundance, 
and the habitats (natural communities) they use.  The matrix was constructed using local and regional 
references on wildlife communities to identify the species whose range encompassed the study area 
(Conant 1986, Veit and Petersen 1993, Whitaker and Hamilton 1998, DeGraaf and Yamasaki 2001).  
General and technical references on the habitat requirements and local distribution of each species 
(Ehrlich et al. 1988, Klemens 1993, Petranka 1998, Hunter et al. 1999, DeGraaf and Yamasaki 2001) 
were then used to refine the matrix to include only those species whose preferred habitats occur within the 
study area, and to identify the time periods during which each species would be expected to use those 
habitats.  The NHESP was consulted to determine the listing status of any rare species that potentially 
occurred in the study area (NHESP 2003). 

The relative abundance of each species was determined using each species’ habitat requirements, the 
availability and functionality of those habitats within the study area, the typical density and regional 
abundance, and professional judgement.  The relative abundance categories used to construct the species 
matrix and to characterize the wildlife within the study area are indicated in Table 2. 

The species:habitat matrix will be analyzed to determine if there are likely to be species present in the 
area that may be impacted by construction of the turbine.  This includes evaluation of species legally 
protected under state and federal law, USFWS birds of conservation concern, or other locally sensitive 
species.   

 

Table 2.  Relative Abundance Categories 

R Rare Species occurs in very low numbers or habitat is very limited in and near the study 
area.  May also occur as an occasional migrant or winter resident. 

U Uncommon Species occurs in low numbers due to low density or limited amounts of habitat in 
and near the study area.  Can include rare, threatened, and endangered species. 

C Common Species occurs in moderate numbers due to relatively high natural population 
density or relatively large amounts of suitable habitat in and near the study area. 

A Abundant Species occurs in relatively high numbers due to density or relatively large 
amounts of suitable habitat in and adjacent to the study area.  Abundant species are 
usually ones with high reproductive rates, large amounts of suitable habitat, and 
tend to be relatively tolerant of human disturbance. 
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As these relative abundance category descriptions indicate, natural communities lying outside but 
adjacent to the study area were considered when determining which species are likely to occur and how 
common they would be.  The species matrix was finalized after incorporating observations on species 
occurrence gathered during the field survey conducted December 13, 2004.  During the survey, incidental 
observations on the occurrence of wildlife in the study area were recorded.  Any species heard or seen 
(including tracks, browse, and scat) were noted in field books, along with the natural community that they 
were observed in.  

Bird occurrence in the species:habitat matrix was further calibrated using Breeding Bird Survey (BBS) 
data collected in East Dennis (Sauer et. al. 2004).  The BBS is a large-scale survey of North American 
birds. It is a roadside survey, primarily covering the continental United States and southern Canada.  BBS 
are conducted during the peak of the nesting season, primarily in June, although surveys in desert regions 
and some southern states, (where the breeding season begins earlier), are conducted in May. Each route is 
24.5 miles long, with a total of 50 stops located at 0.5 mile intervals along the route. 

Not included in the matrix were birds that may occur in the vicinity of the study area only during 
migration.  These species were not included due to the difficulty in predicting their occurrence from year 
to year, which can be affected by annual, weekly, and daily weather patterns; tides; and fitness and 
migratory preparedness of individual birds.  Therefore, a simple list of potentially occurring migrant birds 
was prepared that does not identify the relative abundance or habitat use of these species (Appendix C). 

As part of the evaluation of species impacts, the analysis will determine if there are likely significant 
impacts on Birds of Conservation Concern (BCC) (USFWS 2002) as published by the USFWS.  
The BCC list is presented in Table 3. 
 

Table 3.  New England/Mid-Atlantic Coast BCC List 2002. 
 

Common Name Scientific Name  
peregrine falcon  Falco peregrinus 
black rail Laterallus jamaicensis 
Wilson’s plover Charadrius wilsonia 
American oystercatcher Haematopus palliatus 
upland sandpiper   Bartramia longicauda 
whimbrel Numenius phaeopus 
Hudsonian godwit Limosa haemastica 
marbled godwit Limosa fedoa 
red knot Calidris canutus 
purple sandpiper Calidris maritima 
buff-breasted sandpiper Tryngites subruficollis 
common tern  Sterna hirundo 
least tern  Sterna antillarum 
black skimmer Rynchops niger 
razorbill Alca torda 
short-eared owl  Asio flammeus  
whip-poor-will  Caprimulgus vociferus 
red-headed woodpecker Melanerpes erythrocephalus 
sedge wren  Cistothorus platensis 
marsh wren  Cistothorus palustris 
wood thrush  Hylocichla mustelina 
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Common Name Scientific Name  
blue-winged warbler Vermivora pinus 
golden-winged warbler Vermivora chrysoptera 
prairie warbler  Dendroica discolor 
cerulean warbler Dendroica cerulea 
worm-eating warbler Helmitheros vermivorus 
Kentucky warbler Oporornis formosus 
Canada warbler Wilsonia canadensis 
Henslow's sparrow Ammodramus henslowii 
saltmarsh sharp-tailed sparrow Ammodramus cauducutus 
seaside sparrow Ammodramus maritimus 
Baltimore oriole Icterus galbula 
 

Source: USFWS 2002 

2.6 Field Survey  

The field survey was conducted by Woodlot accompanied by Boreal Renewable Energy Development on 
December 13, 2004.  Given the timing of the survey, the ecologists did not anticipate finding actual 
individuals of many species known to be from or suspected to be in the area, as most species would not be 
readily available for observation.  Instead, the survey focus was to identify particular natural communities 
and ecological conditions in which these species would be likely to occur and, when possible, to conduct 
specific field investigations for target species that could be observed.  Surveys of the local wildlife 
communities were conducted concurrently with natural community surveys.  Species observed in the 
study area were recorded in field books, as were notes on their activity and habitat use.  Should the 
landscape analysis yield information on potential rare species or sensitive habitats to occur on, or adjacent 
to the project site, the focus of the field survey would have been on these areas. 

3.0 RESULTS 

3.1 Agency Contacts  

A place holder for agency response letters from USFWS and NHESP has been included as Appendix A.  
NHESP has been the only agency to respond to date.  NHESP indicated that no known critical wildlife 
habitats, associated rare species, or additional significant natural resources are reported to occur in the 
vicinity of the project area.  Should the USFWS response indicate similar results, project activities would 
not warrant additional consultation under the MESA (321 CMR 10, ESA), or the Endangered Species Act 
of 1973, as amended (16 U.S.C. 1531-1543).  Should project activities or locations change, these agencies 
should again be contacted regarding the presence of critical habitats and state and federally listed species.  
Figure 2 has been included to show the natural resources constraints that occur within two miles of the 
project site, and will be used to supplement agency responses at this time.   

3.2 Regional Natural Communities Assessment 

Following are descriptions for natural communities occurring in the general study area, not on the project 
site.  The improved land use of the hospital campus precludes the natural development of unimproved 
natural communities.  The descriptions come largely from Swain and Kearsley (2000), which, for clarity 
and continuity, is not repeatedly cited in the text.  Included within the descriptions is the ranking of each 
community currently tracked by the NHESP.  These ranking categories are based on the known 
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occurrence and distribution of each community and are explained in Table 4.  Figure 3 shows that there 
are no natural resources constraints within the boundary of the hospital property.  Therefore, in order to 
understand the impacts on local wildlife, Woodlot extended the natural community assessment to include 
areas within two miles of the project location. 

Table 4.  Explanation of Natural Community Rankings 
 

S1 Critically imperiled because of extreme rarity (five or fewer, or very few, remaining individuals 
or hectares) or because some aspect of its biology makes it especially vulnerable to extirpation. 

S2 Imperiled because of rarity (6 – 20 occurrences or few remaining individuals or hectares) or 
because of other factors making it vulnerable to further decline. 

S3 Rare (on the order of 20 – 100 occurrences). 
S4 Apparently secure, but with cause for long-term concern. 
S5 Demonstrably secure. 
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American crow, brown creeper, red-eyed vireo (Vireo olivaceus), white-footed mouse (Peromyscus 
leucopus), and white-tailed deer (Odocoileus virginianus). 

Mixed Oak Forest 

This is a broadly defined community, common (S5) throughout Massachusetts, that grades into other 
types of communities consisting of pine, hemlock, and other hardwoods.  A variety of oaks, including 
black, scarlet, red, chestnut, and white oak are the dominant species within this community.  Gray birch, 
quaking aspen (Populus tremuloides), big-tooth aspen (Populus grandidentata), black birch (Betula 
lenta), and red maple can be common understory trees, along with saplings of canopy species.  The shrub 
layer is typically variable but can include dense thickets of lowbush blueberries, black huckleberry, sweet 
fern (Comptonia peregrina), scrub oak (Quercus ilicifolia), and mountain laurel (Kalmia latifolia).  The 
herbaceous layer is often dominated by Pennsylvania sedge, with wild sarsaparilla, poverty grass 
(Danthonia spicata), and pale corydalis (Corydalis sempervirens) often occurring. 

This community is common throughout the study area.  There are several variations present, which are 
based on the dominant species.  Red oak, however, is often the dominant species with black and scarlet 
oak being frequent within the canopy.  Associate species include shagbark hickory (Carya ovata), black 
birch, white ash (Fraxinus americana), sassafras, and red maple.  Black huckleberry is a common shrub, 
as is beaked hazelnut (Corylus cornuta) and northern arrow-wood (Viburnum dentatum).  Herbs include 
spotted wintergreen, bracken fern, Canada mayflower (Maianthemum canadense), and wild sarsaparilla.    

This community provides habitat for a large number of local wildlife species.  The breeding bird 
community can be quite diverse due to the development of several plant strata.  Common species include 
eastern phoebe (Sayornis phoebe), hermit thrush (Catharus guttatus), red-eyed vireo, ovenbird (Seiurus 
aurocapillus), American redstart (Setophaga ruticilla), and scarlet tanager (Piranga olivacea).  Spotted 
salamander and American toad are common amphibians and several snakes occur.  A large number of 
mammals can occur, including mast-loving species such as gray squirrels and white-tailed deer. 

Oak–Hickory Forest 

This is a common (S4) hardwood forest that grades into any number of other dry, acidic, oak-dominated 
forest communities.  Several oaks (red, white, scarlet, and black) dominate the canopy with one or several 
hickories—shagbark, mockernut (Carya alba), pignut (Carya glabra), and sweet pignut hickory (Carya 
ovalis)—occurring at lower densities.  Other trees include white ash, black birch, sassafras, and red 
maple.  Subcanopy and large shrub species can also include flowering dogwood (Cornus florida), hop 
hornbeam (Ostrya carpinifolia), shadbush (Amelanchier arborea), chestnut, and witch hazel (Hamamelis 
virginiana).  Low shrubs include maple-leaved viburnum (Viburnum acerifolium), blueberries, New 
Jersey tea (Ceanothus americanus), and gray dogwood (Cornus racemosa).  The herbaceous layer tends 
to be more lush and diverse, compared to other oak-dominated communities, and commonly includes 
hepatica sp., silverrod (Solidago bicolor), tick-trefoil (Desmodium glutinosum), wild sarsaparilla, false 
Solomon’s seal (Maianthemum racemosum), and Pennsylvania sedge. 

Red oak and shagbark hickory are the dominant trees in this area, although black birch also occurs.  Witch 
hazel is the dominant shrub, with beaked hazelnut, hop-hornbeam, sassafras, and saplings of the dominant 
trees also occurring.  The herb layer is dominated by Canada mayflower, Pennsylvania sedge, whorled 
loosestrife, and spotted wintergreen.  The herb layer, however, does tend to be fairly sparse due to 
shading from the dense canopy. 
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Pitch Pine–Oak Forest 

These are dry forests on low-nutrient, acid soils.  They are common (S5) in Massachusetts, and 
distributed throughout all but the western part of the state.  These are usually fairly open communities that 
rely on disturbance, particularly fire, to maintain community characteristics.  The amount of time between 
disturbances or fire plays a large part in determining the exact structure of the plant community.  In 
general, however, the shorter the time since disturbance, the more pitch pine and low oaks are present and 
the longer the time since the last disturbance, the greater amount of white pine and red maple are present.  
Pitch pine is typically a common canopy component, along with tree oaks (black, scarlet, white, and red).  
Other species indicative of the community include scrub oak, black huckleberry, and lowbush blueberry.  
Greenbriar (Smilax sp.), bracken fern, wild sarsaparilla, spotted wintergreen, Pennsylvania sedge, and 
pink lady’s slipper are characteristic herbs.  Occasional white pine and red maple also can occur in the 
canopy. 

3.2.5 Developed Communities 

Cultural Grassland 

Cultural grasslands are human-created and maintained open communities dominated by grasses that are 
typically maintained by mowing.  There are many types of cultural grasslands.  The dominant land use in 
an area is a large factor in determining the plant species composition and relative wildlife value.  Due to 
the highly maintained conditions of these areas, relatively few wildlife species routinely use them.  
Exceptions include Canada goose (Branta canadensis), American robin (Turdus migratorius), and 
white-tailed deer.  Other cultural grasslands that favor taller grasses and have fewer disturbances have a 
much higher value to certain grassland wildlife species, but no notable examples occur in the study area. 

Residential and Urban Development 

East of the site is dense urban and suburban commercial and residential development.  The densest areas 
are located in and near village centers.  The plant species composition in these areas is typically 
dominated by non-native, and often invasive, species.  Wildlife inhabiting these areas are species very 
tolerant of close human habitation, including house wren (Troglodytes aedon), gray catbird (Dumetella 
carolinensis), northern mockingbird (Mimus polyglottos), song sparrows, house finch (Carpodacus 
mexicanus), and house sparrow (Passer domesticus). 

3.3 Landscape Analysis 

The landscape analysis indicated that there is a low likelihood for state or federally listed species to occur 
on the site.  Obvious disturbances (habitat conversion, vegetation management, and fragmentation) to the 
site observed on aerial photographs and the historic nature of most of the rare species occurrences within 
the three towns are indicative of this low likelihood.   

However, a total of 52 rare species are known from Falmouth.  Fourteen of these are historic occurrences 
that are over 50 years old.  Several others are species that require specific aquatic habitats; grassland, 
beach or dune communities; or Pitch Pine Forests that are lacking in the direct influence of the study area 
as observed on aerial photographs.  Consequently, very few of the rare species listed in Table 5 have 
potential to occur directly within the project area itself.  NHESP 2003 Priority Habitats, NHESP 2003 
Estimated Habitats for Rare Wildlife, BioMap Core Habitats, and BioMap Supporting Natural Landscape 
polygons all occur within 1 mile of the project site.  These areas appear to be habitat for terrestrial species 
such as spotted turtle.  
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Table 5.  Documented Rare Species Observations in Falmouth, Massachusetts. 
 
Taxonomic  Common Name Scientific Name State  Fed.  Most Recent 
Group      Rank   Rank   Obs 
Fish  Shortnose Sturgeon  Acipenser brevirostrum  E  (LE)  1871 
Fish  Bridle Shiner  Notropis bifrenatus  SC     1952 
Amphibian  Four-Toed Salamander  Hemidactylium scutatum  SC     1940 
Amphibian  Eastern Spadefoot  Scaphiopus holbrookii  T     1970 
Reptile  Spotted Turtle  Clemmys guttata  SC     1999 
Reptile  Eastern Box Turtle  Terrapene carolina  SC     2000 
Bird  Grasshopper Sparrow  Ammodramus savannarum  T  (PS)  2001 
Bird  Short-Eared Owl  Asio flammeus  E     1927 
Bird  Upland Sandpiper  Bartramia longicauda  E     2001 
Bird  Piping Plover  Charadrius melodus  T  (LE,LT)  1996 
Bird  Common Loon  Gavia immer  SC     1921 
Bird  Least Tern  Sterna antillarum  SC  (PS,LE)  1998 
Mussel  Tidewater Mucket  Leptodea ochracea  SC     1999 
Crustacean  American Clam Shrimp  Limnadia lenticularis  SC     1890 
Odonate  Comet Darner  Anax longipes  SC     1987 
Odonate  New England Bluet  Enallagma laterale  SC     1996 
Odonate  Pine Barrens Bluet  Enallagma recurvatum  T     1998 
Butterfly/Moth  Gerhard's Underwing Moth  Catocala herodias gerhardi  SC     1998 
Butterfly/Moth  Chain Dot Geometer  Cingilia catenaria  SC     1922 
Butterfly/Moth  Unexpected Cycnia  Cycnia inopinatus  T     1998 
Butterfly/Moth  The Pink Streak  Faronta rubripennis  T     1998 
Butterfly/Moth  Barrens Buckmoth  Hemileuca maia  SC     1999 
Butterfly/Moth  Pine Barrens Itame  Itame sp 1 inextricata  SC     1998 
Butterfly/Moth  Water-Willow Stem Borer  Papaipema sulphurata  T     1986 
Butterfly/Moth  Oak Hairstreak  Satyrium favonius  SC     1996 
Butterfly/Moth  Pine Barrens Zale  Zale sp 1 nr lunifera  SC     1998 
Vascular Plant  Purple Needlegrass  Aristida purpurascens  T     1894 
Vascular Plant  Purple Milkweed  Asclepias purpurascens  E     2000 
Vascular Plant  Linear-Leaved Milkweed  Asclepias verticillata  T     1884 
Vascular Plant  Broom Crowberry  Corema conradii  SC     1932 
Vascular Plant  Mattamuskeet Panic-Grass  Dichanthelium  E     1894 
  mattamuskeetense 
Vascular Plant  Wright's Panic-Grass  Dichanthelium wrightianum  SC     1989 
Vascular Plant  Purple Cudweed  Gamochaeta purpurea  E     1884 
Vascular Plant  Bushy Rockrose  Helianthemum dumosum  SC     1999 
Vascular Plant  Saltpond Pennywort  Hydrocotyle verticillata  T     1980 
Vascular Plant  Redroot  Lachnanthes caroliana  SC     1990 
Vascular Plant  Saltpond Grass      Leptochloa fascicularis var       T              1985 
        maritima 
Vascular Plant  New England Blazing Star  Liatris borealis  SC     2000 
Vascular Plant  Sandplain Flax  Linum intercursum  SC     1984 
Vascular Plant   Lipocarpha micrantha  T     1999 
Vascular Plant  Pinnate Water-Milfoil  Myriophyllum pinnatum  SC     1919 
Vascular Plant  Adder's-Tongue Fern  Ophioglossum pusillum  T     1971 
Vascular Plant  Sea-Beach Knotweed  Polygonum glaucum  SC     1913 
Vascular Plant  Pondshore Knotweed  Polygonum puritanorum  SC     1997 
Vascular Plant  Short-Beaked Bald-Sedge  Rhynchospora nitens  T     1980 
Vascular Plant  Long-Beaked Bald-Sedge  Rhynchospora scirpoides  SC     1988 
Vascular Plant  Plymouth Gentian  Sabatia kennedyana  SC     1996 
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Taxonomic  Scientific Name Common Name State  Fed.  Most Recent 
Group      Rank   Rank   Obs 
Vascular Plant  Terete Arrowhead  Sagittaria teres  SC     1995 
Vascular Plant  Papillose Nut-Sedge  Scleria pauciflora var  E     2001 
  caroliniana 
Vascular Plant  Bristly Foxtail  Setaria geniculata  SC     1990 
Vascular Plant  Salt Reedgrass  Spartina cynosuroides  T     1922 
Vascular Plant  Fibrous Bladderwort  Utricularia striata  T     1995 
 

Notes: NHESP 2003 
 E = Endangered 

PS = Partial status.  Indicates status in only a portion of the species' range.  The value of that status appears 
because the listed entity (usually a population defined by geopolitical boundaries or defined 
administratively, such as experimental populations) does not have an individual entry in the ESA database.  
Information about the listed entity can be found in reports for the associated species.  
LE = Listed endangered 
LT = Listed threatened  
SC = Species of Special Concern 
T = Threatened 

 
Based on the landscape analysis, it was anticipated that the field survey would focus on the two 
alternatives siting locations to observe direct signs of rare species.  The field survey also focused on 
observing landscape characteristics that may influence wildlife movement through the site. 

The landscape analysis indicated that there is a diversity of habitat patches for wildlife in the ecological 
matrix surrounding the proposed turbine siting location.  In addition, there is a network of major and 
secondary travel corridors for wildlife in the area for terrestrial wildlife that extend between the protected 
area southwest of the project site and to the northeast through the BioMap Core Habitats and toward 
Massachusetts Military Reservation.  The habitat patches, or nodes, within the ecological matrix and the 
travel corridors exist in the form of undeveloped forest, wetlands, and ponds.  Breaks in the landscape 
network exist as roads and dispersed development.  Since the site is occurring on the edge of the medium 
density urban town of Falmouth, there are not likely to be localized to breaks in landscape connectivity.  
Flora and fauna habitat on the campus is limited due to the urban nature of the campus setting.  Site A, on 
the knoll to the northwest of the main hospital, is situated in a small managed strip of trees between an 
access road and parking areas.  Site B, located south of the JML Care Center, is on the fringe of 
undeveloped lands associated with Beebe Hill.   

Regionally, the project location exists within the Atlantic Flyway, which extends from the offshore waters 
of the Atlantic Coast west to the Allegheny Mountains where, curving northwestward across northern 
West Virginia and northeastern Ohio, it continues in that direction across the prairie provinces of Canada 
and the Northwest Territories to the Arctic Coast of Alaska.  The Atlantic Flyway embraces several 
primary migration routes and many more that are important as tributaries, some of the latter being 
branches from primary routes of other flyways, as shown in Figure 4.  The coastal route of the Atlantic 
Flyway, which in general follows the shore line, has its northern origin in the eastern Arctic islands and 
the coast of Greenland.  This is a regular avenue of travel for many species of migrating land and water 
birds.   
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Figure 4.  Coastal Migratory Flyways 

In general, nocturnal migrants travel at higher altitudes than diurnal migrants.  Of the nocturnal migrants, 
most shorebirds and waterfowl fly higher on average than do songbirds.  Most birds tend to fly higher 
when crossing large bodies of water than when flying over land.  Table 6 lists the range of altitudes flown 
by migratory birds.  In general, the proposed turbine will be lower than many of the species migratory 
ranges.  The exception is for waterfowl, which follow the shoreline while flying at low altitudes.  This 
area of the Atlantic Flyway tends to follow a northeast:southwest orientation as birds flying along the 
coastline of the Gulf of Maine pass over Cape Cod and continue into Long Island Sound. 

 

Table 6.  Range of Altitudes Flown by Birds During Migration 

Species Feet  
Songbirds  500-6,000*  
Shorebirds 1,000-13,000 
Waterfowl  200-4,000  
Raptors  700-4,000  
*75% of songbirds migrate between 500 and 2,000 feet 

Source: Kerlinger 1995. 

Most long-distance migratory songbirds and shorebirds migrate at night when conditions are more 
favorable (cooler temperatures and calmer air).  These species feed and rest during the day.  The 
freshwater ponds and scrub shrub swamps in southern Cape Cod offer fresh water, shelter, and numerous 
species of berries in the fall, which make this area a well used stopover for neotropical migrants during 
migration.  Salt marshes, calm bays, mudflats, and freshwater ponds offer shelter, food, freshwater for 
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migrating shorebirds and waterfowl.  Therefore, this project area is subject to some fallout1 during 
migration.   

3.4 Species:Habitat Matrix  

A total of 210 species of wildlife are expected to occur in the study area.  This includes 16 amphibians, 17 
reptiles, 139 birds, and 38 mammals.  The species:habitat matrix in Appendix B lists these species, their 
relative abundance, the natural communities they are expected to use, and the timing of that use.  Not 
included are species expected to occur only during migration.  A large number of bird species pass 
through coastal Massachusetts during spring and fall migration and each species has the potential to use 
the study area.  Predicting the likely occurrence of these species, however, is difficult due to the brevity of 
the potential use and inconsistency between years.  Therefore, species expected to occur in the study area 
only during migration were identified separately in the list provided in Appendix C. 

As the matrix shows, communities dominated by hardwood forests provide habitat for the most number of 
species (i.e., Pitch Pine–Oak Forest, Coastal Forest/Woodland, White Pine–Oak Forest, Mixed Oak 
Forest).  These communities tend to have well developed vegetation layers, or strata, that provide habitat 
for a variety of species.   

Conversely, habitats with very little plant community development, such as cultural grasslands and 
residential areas, provide for the fewest species.  Salt marshes and brackish tidal marshes also provide 
habitat for a limited number of species.  This is due to the uniformity of the vegetation in these areas and 
the limiting nature of saline and brackish water for many species of wildlife.  These are important 
communities, however, and provide habitat for a unique suite of species that typically do not use the other 
habitats in the study area.  These coastal communities are also important fish habitats and can provide 
stopover habitat for a variety of migrating shorebirds and other waterbirds listed in Appendix C.  Finally, 
those communities with moderate plant community development, such as shrub-dominated areas without 
a forest canopy (shrub swamps and old fields) or areas with a forest canopy but sparse shrub development 
(successional White Pine Forest), provide for a moderate number of wildlife species. 

Bird occurrence in the species:habitat matrix was calibrated using BBS data collected in East Dennis from 
2003 to provide a barometer of current conditions (Sauer et. al. 2004).  BBS data from East Dennis is 
presented in Appendix D.  This table also indicates if a particular birds is on the USFWS 2002 BCC list. 

3.5 Field Survey 

The field survey indicated that much of the site has been historically and recently disturbed and that some 
of the site is continually disturbed through vegetation management.  Site A is a disturbed Pitch Pine–Oak 
Forest that is characteristic of most of the hospital campus.  Pitch pine was found in lesser amounts within 
a canopy of oaks (black and scarlet).  There was no prevalent subcanopy.  The shrub layer consisted of 
lowbush blueberry, pitch pine saplings, scarlet oak saplings, and black huckleberry.  The herbaceous layer 
was absent at this time of year. 

Site B, located south of the JML Care Center, is on the fringe of undeveloped lands associated with Beebe 
Hill conservation land.  The proposed project location is on the fringe of a Mixed Oak Forest and is 

                                                      
1 Fallouts occur when severe weather provides resistance to migrating birds causing them to use up their stored 
energy reserves.  During open water crossings, migrants seek shelter and food as soon as they reach the coast. At 
these times, good-quality habitat can harbor tens of thousands of birds. 
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therefore characterized by both the characteristics of a large contiguous oak forest and by significant edge 
effects.  The canopy is comprised of red oak with occasional white pine.  The canopy is mostly closed (75 
to 100 percent canopy closure).  The subcanopy is dominated by red oak, with occasional occurrences of 
white pine and white oak.  The shrub layer is dramatically affected by an edge effect2, as reflected by the 
species composition of greenbrier (Smilax sp.) and multiflora rose (Rosa multiflora).  The herbaceous 
layer was sparse, with no remnants visible during the field survey.   

There was no evidence of wetland hydrology or wetland vegetation at either site; however, there is a 
small surface water pond structure and its outflow adjacent to Site B, but not on hospital property.  This 
area is highly influenced from runoff from parking structures.  A red-tailed hawk (Buteo jamaicensis) nest 
was observed within 100 yards of Site B. 

Natural travel corridors in the area were also evaluated while at the project site.  There were no apparent 
significant wildlife corridors through the project site.  The existing conditions of the campus already 
provide a break in landscape connectivity.  The field survey confirmed that there is a very low likelihood 
for rare species to occur on the project site.  In addition, neither siting location provides a significant 
corridor for wildlife movement. 

4.0 IMPACT EVALUATION  

The contacts with agencies, natural communities analysis, species:habitat matrix, landscape analysis, and 
field survey have served to provide the information necessary to estimate preliminary impacts that may 
result as part of siting the turbine on the Falmouth Hospital campus.  Due to the ecological community 
similarity of Sites A and B, the impacts are presented cumulatively.  This is possible since there are no 
long term significant impacts anticipated due to turbine construction based upon the absence of sensitive 
ecological receptors at both of the project sites.  The short distance between the alternative locations 
negates differences in short term localized effects.  The long-term impacts can only be evaluated based 
upon a more regional perspective.  The following are findings associated with the impact evaluation 
criteria developed as benchmarks to determine if impacts are occurring on the project site. 

 Are the potential locations of turbines located within one mile of documented locations of any rare 
species of wildlife or plant? 

While agency contacts have not yet been received to date, the landscape analysis has 
demonstrated that it is likely that sensitive terrestrial species occur within one mile of the project 
area.  The hospital campus and Route 28 currently act as barriers to wildlife movement in the 
area; therefore, it is unlikely that there is significant movement of sensitive species between these 
mapped habitats for rare species.  The construction and operation of the single turbine and 
construction of the transmission line will not likely have an adverse impact on sensitive terrestrial 
species. 

                                                      
2 The transition or edge between two or more communities is known as the 'ecotone'. The ecotone may have a 
considerable size, but will not be larger than the adjoining communities.  The ecotonal community will contain 
many of the organisms found in each of the overlapping communities, and in addition may contain organisms that 
are characteristic of, or even restricted to the ecotone. Often the number and density of species is greater than in the 
'pure' communities.  This enrichment in terms of variety and density between communities is known as the 'edge 
effect'.  
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 Are the potential turbine locations in known local bird migration pathways or in areas where birds 
are highly concentrated, unless mortality risk is low (e.g., birds present rarely enter the rotor-swept 
area). Examples of high concentration areas for birds are wetlands, state or federal refuges, staging 
areas, rookeries, roosts, riparian areas along streams, and landfills? 

The proposed turbine location occurs within the Atlantic Flyway within potential stopover habitat 
during bird migration.  Numerous staging areas (e.g., shoreland communities, scrub shrub 
wetlands, and ponds) are located within 5 miles of the project location (see Figure 1).  However, 
due to the adjacency of the moderate density town of Falmouth to the project site, the turbine 
swept area likely presents a low risk of avian mortality.  Conservative estimates for general 
altitude of migration for neotropical songbirds is 500 feet, which is above the height of the 
turbine.  Waterfowl tend to migrate lower, but are not likely to follow the overland path of the 
turbine rotor. 

 Are potential turbine locations in known daily movement flyways (e.g., between roosting and feeding 
areas) and areas with a high incidence of fog, mist, low cloud ceilings, and low visibility? 

Low visibility is not likely to play a significant role in bird and bat strikes with the turbine.  The 
turbine location occurs approximately 2 miles north of Nantucket Sound and approximately 1.5 
miles east of Buzzard’s Bay.  There are likely some daily movements of waterfowl between 
Nantucket Sound, Cape Cod Bay, and Buzzard’s Bay that may occur over the turbine location.  
Daily dispersal of waterfowl will primarily be along the coastline, with fewer numbers of animals 
moving over the project location.  There will likely be an insignificant potential for waterfowl to 
pass directly through the rotor zone.   

Neotropical migrants will also likely move between the Beebe Hill conservation area and the 
feeding habitats associated with freshwater ponds east of the project site (e.g., Sol’s Pond, Jones 
Pond, Grews Pond, and Long Pond).  Birds moving in this localized manner are not likely to fly 
high enough to enter into the rotor swept area. 

 Are potential turbine locations in areas or features of the landscape known to attract raptors (hawks, 
falcons, eagles, owls)? 

There is potential for forest raptors to nest in the Beebe Hill conservation area.  An old red-tailed 
hawk nest was on the adjacent parcel, but alone is not indicative of raptor use in the area. 

 Are potential turbine locations near known bat hibernation, breeding, and maternity/nursery 
colonies, in migration corridors, or in flight paths between colonies and feeding areas? 

There are no known bat hibernacula in the area of the turbine.  Little brown myotis (Myotis 
lucifugus) and big brown bat (Eptesicus fuscus) are likely common in the area, with other species 
passing through during migration and dispersal.  The combination of the urban landscape of 
Falmouth and the freshwater ponds in the area makes it likely that there is a good population of 
bats in the proximity of the proposed turbine. 
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 Do potential turbine locations fragment large, contiguous tracts of wildlife habitat? 

Since this turbine is being proposed on the hospital campus, habitat fragmentation is negligent.  
Site A offers less fragmentation because it occurs between a parking lot and an access road.  Site 
B occurs on the periphery of the hospital campus and the Beebe Hill conservation area.  Since 
Site B occurs on the edge of this habitat, habitat fragmentation is minimal.  

 Are turbines being proposed in habitat known to be occupied by species that exhibit extreme 
avoidance of vertical features and/or structural habitat fragmentation? 

There are no species at the proposed siting location that exhibit extreme avoidance of vertical 
features or structural habitat fragmentation. 

 Do any significant ecological events occur in the region associated with the proposed development?  
This includes any special, unique, unusual, or super ordinary ecological events that occur or are 
suspected to occur in the vicinity of the site. 

This project location occurs along the Atlantic Flyway within one mile of the coastline.   

 

Making projections of the potential impact that a single turbine can have on avian fatalities is problematic 
because of the relative youth of the wind industry and the resulting lack of long-term data.  Data collected 
from existing wind generation facilities indicate that an average of 2.19 avian fatalities per turbine per 
year in the U.S. occurs for all species combined (NWCC 2001).  Raptor fatalities specifically constitute 
0.033 bird strikes per turbine per year (NWCC 2001). 

The National Wind Coordinating Committee (NWCC) has calculated that there is an annual avian 
collision mortality estimate of 200-500 million birds from all collision sources.  At the 2001 rate of 
development, wind turbines constituted 0.01 percent to 0.02 percent of all the avian collision fatalities. 
Communication tower fatality estimates make up 1-2 percent due to collisions with these structures.  The 
low range estimate from collisions with buildings/windows of 98 million (Klem 1991) comprises 
approximately 25 to 50 percent of all collision fatalities. The low range estimate of 60 million vehicle 
collision fatalities comprises 15-30% of the total estimated collision fatalities (NWCC 2001).  Therefore, 
the avian impacts of a single turbine in this location is nominal when compared to all sources of avian 
collisions.  

Based on these preliminary findings, there are likely no significant impacts on the local environment as 
part of this proposed action of constructing a single turbine.  However, additional detailed studies of 
breeding birds at the project site and further conversations with state resource management agencies are 
recommended prior to finalizing an impact finding.  Based on conversations with state resource agencies, 
additional studies could likely include raptor nest surveys within 1 mile of the project location, general 
avian use surveys, surveys for threatened and endangered species, surveys for bat use at the project site, 
and post-development mortality studies.  Post development monitoring studies, such as carcass surveys, 
using current state-of-the-art protocols are beneficial to determine the actual direct impacts of the wind 
project on birds and add significant value to making future determinations about single turbine impacts.  
The duration and scope of these studies should be developed during conversations with state agencies. 
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Relative percent  BCC 

Species Common Name Birds/route birds/route Species 
Caprimulgus vociferus  Whip-poor-will 0.03 0.00 Yes 
Carduelis pinus  Pine siskin 0.03 0.00  No 
Egretta thula  Snowy egret 0.03 0.00  No 
Otus asio  Eastern screech-owl 0.03 0.00  No 
Passerina cyanea  Indigo bunting 0.03 0.00  No 
Progne subis  Purple martin 0.03 0.00  No 
Vireo griseus  White-eyed vireo 0.03 0.00  No 
 
Source:  Sauer et al. 2004 
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