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1.0 Introduction

The Bull Hill Wind Project (the project) is anticipated to affect local wildlife populations in various ways.
Initially, the direct loss of habitat will occur from the conversion of vegetated habitats to permanent roads
and turbine clearings. Potential indirect effects could also include disturbance effects during and
following construction of the project, which could result in short-term, and possible longer-term, avoidance
of the area by some species and targeted use of the project area by others, or the conversion of forested
habitats to early successional habitats. Wind turbines could also pose a direct risk of fatalities if birds and
bats collide with the turbines. Emerging information from post-construction studies at existing wind farms
with modern turbine structures suggests that collision rates of birds are generally low, especially in
comparison to other sources of avian collision-related mortality. Bat fatalities were discovered in relatively
small numbers beginning in the late 1990s in conjunction with avian fatality monitoring. However, several
high profile bat mortality events at wind facilities on forested ridges of the Appalachian Mountains in 2003
and 2004 raised concerns about the impacts to bats (Kunz et al. 2007a).

Although all wind projects have direct and indirect impacts on wildlife, steps were taken to ensure that the
best information available was obtained through literature review and on-site surveys to identify possible
project impacts. A review of available natural resource information in the area and ecological field
investigations were conducted to characterize the habitats and wildlife use of the proposed turbine
development area. This information helps characterize the habitats present in the project area, identify
the predominant wildlife using the area, characterize some of the more critical resource concerns typically
associated with wind energy developments, and address any site-specific concerns for the project.

Information used to characterize the existing wildlife communities and their habitats included consultation
with state agencies and review of available wildlife habitat databases and published natural resource
classification systems.

Consultations that were initiated with natural resource review agencies included:

e Maine Department of Conservation Maine Natural Areas Program (MNAP);
e Maine Department of Inland Fisheries and Wildlife (MDIFW); and
e U.S. Fish and Wildlife Service (USFWS).

Available databases of ecological resources and classification systems that were used during this
characterization and assessment included:

e Database of Essential Habitats and Sensitive Natural Areas, as categorized by the MDIFW
(http://megisims.state.me.us);

e Land Use Regulation Commission Land Use Maps (http://www.state.me.us/doc/lurc); and

e Natural Landscapes of Maine — the MNAP natural community classification system (Gawler and
Cutko 2004).

Letters asked for these agencies to identify any known significant resources and/or habitats in the vicinity
of the project. A response letter from MDIFW indicated that no Significant or Essential Wildlife Habitats or
significant fisheries resources were known to occur in the project area (Exhibit 12B). The USFWS
response indicated that the project is in the range of the Gulf of Maine Distinct Population Segment (GOM
DPS), and the project is within the area designated as critical habitat for Atlantic salmon (Salmo salar) (74
FR 29300; June 19, 2009) (Exhibit 12B). USFWS asked that any stream crossing be documented and
reported to USFWS and federal permitting or funding agencies. USFWS also identified the possible
occurrence of bald eagle (Haliaeetus leucocephalus) and golden eagle (Aquila chrysaetos) through the
project area during migration.

To evaluate potential impacts to seasonally local and migrant raptors, particularly conservation concern
species, MDIFW and USFWS recommended that raptor-use and migration surveys be conducted at the
project during the summer and fall in 2009. On July 30, 2009, prior to initiation of field surveys, Blue Sky
East and Stantec presented a draft work plan for comprehensive natural resource surveys during an initial
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agency consultation with biologists from MDIFW. Studies included avian and bat studies, as well as
nocturnal radar surveys, raptor migration surveys, aerial bald eagle nest surveys, and bat acoustic
surveys, to be conducted project during the fall of 2009 and the spring of 2010. Other site-specific
surveys included a review of aerial photography to characterize the predominant cover types and habitats
of the project area and surrounding vicinity and wetland mapping and vernal pool surveys, which occurred
in the fall of 2009 and spring of 2010. Studies were designed to address general concerns of state and
federal agencies aside from critical habitat for rare, threatened or endangered species. Stantec
conducted a site visit with regional and state MDIFW biologists on October 6, 2009, to allow agency staff
to observe existing ecological conditions within the project area, to be informed of remaining field survey
efforts and field survey results to date, and to assess future project planning considerations.

Stantec also participated in a conference call with representatives from MDIFW and USFWS in March
2009 to discuss the protocol for aerial bald eagle nest searches. Both agencies confirmed the
appropriate timing for these surveys and provided Geographic Information System data for both known
bald eagle nests and rookeries of great blue heron (Ardea herodias), a state species of special concern,
in the vicinity of the project area.

The following sections outline the regional and local landscape setting, the dominant vegetation types and
wildlife species, and the significant natural resources that occur in vicinity of the project. The potential
project impacts to natural resources and wildlife are discussed along with resource avoidance strategies
and possible mitigation methods. These sections focus on that part of the project where wind turbines
are proposed, as well as the access roads required to construct the project and maintain project
operations. This project area is largely limited to the hill tops, side-slopes and access roads where
turbines will be sited.

2.0 Ecological Setting of the Project Area

The project area is located in T16 MD, in Hancock County. The project is located in the Eastern Interior
biophysical region of Maine. The region is characterized by gently rolling topography with elevations
between 85 to 190 meters (280 to 624 feet [']). The region contains extensive glacial stream deposits,
with the state’s largest example of a glaciomarine delta (Pineo Ridge) occurring in the eastern portion of
the region. The region is generally undeveloped; however, there are some sparsely developed residential
and agricultural areas that are mainly located south of the project area, including small residential areas
in the towns of Eastbrook and Franklin as well as seasonal camps on Molasses and Spectacle Ponds.
The dominant land use is commercial forestry, as well as recreational boating, fishing, hunting, and
snowmobiling.

The area immediately surrounding the project area consists of a series of coastal low elevation hills
around Bull Hill and Heifer Hill. At 190 meters (624’) above sea level, Bull Hill has the highest elevation in
the project area and like the other peaks, consists of gently sloping to moderately steep topography. An
existing network of well-maintained logging roads is present throughout the area and the effects of past
and current timber harvesting are evident across the entire project area, from large clear-cuts to small
selective harvesting areas. Aside from the roads and skidder trails, the area around the project area is
almost entirely undeveloped.

Representative vegetation communities present within the area immediately surrounding the project area
includes: forested uplands and wetlands, scrub-shrub wetlands, emergent wetlands, and stream systems.
Forested communities are representative throughout and dominate higher elevations within the project
area, while wetland systems are most common at lower elevations. Examples of these wetland
communities present in the vicinity of the project area include: Oxbow Heath, Frenches Dam Meadow,
and Austins Dam Heath. These communities are large, open wetland systems with narrow stream
channels bordered by areas of dense ericaceous shrubs; stands and even individual dead standings
trees appear to be infrequent based on initial visits to these areas. The proposed Project area includes a
variety of natural community types including, but not limited to, Beech-Birch-Maple Forest, Spruce-
Northern Hardwoods Forest, and Red Oak-Northern Hardwoods-White Pine Forest. Dominant canopy
species present in the Project area include white pine (Pinus strobus), red spruce (Picea rubens), eastern
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hemlock (Tsuga canadensis), sugar maple (Acer saccharum), red maple (Acer rubrum), balsam fir (Abies
balsamea), red oak (Quercus rubra), white ash (Fraxinus americana), paper birch (Betula papyrifera), and
gray birch (Betula populifolia). Common shrub species include hobblebush (Viburnum lantanoides),
witch-hazel (Hamamelis virginiana), American beech (Fagus grandifolia), and the aforementioned tree
species. Herbaceous species present in the Project area include Canada mayflower (Maianthemum
canadense), partridgeberry (Mitchella repens), wintergreen (Gaultheria procumbens), bunchberry (Cornus
canadensis), bracken fern (Pteridium aquilinum), wild sarsaparilla (Aralia nudicaulis), starflower (Trientalis
borealis), and evergreen wood fern (Dryopteris intermedia). The majority of wetlands in the region are
forested, with occasional scrub-shrub and emergent wetlands associated with disturbance from timber
harvesting. Streams in the region are primarily high-gradient, fast-moving perennial and intermittent
streams that exhibit heavy flow in spring and during rain events, and little to no flow during the summer
and dry periods.

The project area is located between the Union River and Narraguagus River watersheds. These rivers
and associated perennial streams are within Designated Critical Habitat for the federally-listed Atlantic
salmon. The project area is not within designated critical habitat for Canada lynx (Lynx canadensis). The
project area does not intersect any state-mapped wildlife areas, such as Inland Waterfowl and Wading
Bird Habitat (IWWH) or Deer Wintering Areas (DWA).

There are no MNAP-listed critically imperiled or imperiled natural communities in the project area.
Additionally, no MDIFW Significant Wildlife Habitats have been mapped on either mountain. See Exhibit
12A for a detailed analysis of wetland and vernal pool resources. Several natural depressions or basins,
as well as pools in old skidder tracks or previously cleared areas, hold water seasonally and may serve
as breeding sites for species generally associated with vernal pools.

3.0 Existing Vegetation Types and Wildlife Habitat

The dominant land cover types dictate the wildlife communities in the project area. Climate conditions,
geology, and past and recent land uses (i.e., forest harvesting) are probably the most significant factors
affecting the type and structure of the available habitats. Field surveys conducted in 2009 indicate that
the project site is characterized primarily by regenerating upland hardwood forest with pockets of
emergent, scrub-shrub, and some forested wetlands. Small streams and drainages are scattered
throughout the project area. The ridgeline itself consists of predominantly deep, well-drained soils on flat
to moderate slopes. Small areas of mixed conifer-deciduous forest or conifer-dominated forest occur
sporadically and these occur mainly in wetlands.

The project layout was designed to use existing roadways and maximize wetland avoidance and,
therefore, the proposed turbines are sited in previously disturbed upland hardwood forested areas. A
description of the natural communities that occur in the project area follows below.

3.1 Upland Hardwood Forest

Upland forested habitats on Bull and Heifer Hills largely fall within the Spruce-Fir-Northern Hardwoods
Forest Ecosystem. This is a very common, widespread ecosystem throughout most of northern Maine
(Gawler and Cutko 2005). A variety of forested natural communities can occur within this ecosystem but
only one, Beech-Birch-Maple Forest, predominates in the project area.

Beech-Birch-Maple Forest is the dominant hardwood forest in the State and is ranked by MNAP as S4. It
is predominant along the length of the project’s turbine area, as well as along the side slopes of the hills.
Common tree species include American beech, paper birch, yellow birch (Betula alleghaniensis), sugar
maple, striped maple (Acer pensylvanicum), and red maple. White ash is also locally common, and red
oak is an occasional component of the canopy. Canopy closure is variable and dependant on the
intensity of forest harvesting practices that have occurred in the last 5 to 10 years. The majority of the
project area has been heavily logged in the last five years, and the canopy in those areas is primarily
open. Areas not recently affected by harvesting have a canopy that is closed with some patchy open
areas, resulting in a shaded forest floor with limited herbaceous and shrub development. Common
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species include evergreen wood fern, Christmas fern (Polystichum acrostichoides), lady fern (Athyrium
filix-femina), bluebead lily (Clintonia borealis), bunchberry, wild sarsaparilla, and Canada mayflower.

Areas with open tree canopies from forest harvesting are abundant across the turbine areas. These
areas typically have a canopy closure of 60 percent or less, which is atypical of this hardwood forest
community. Due to the openness of the canopy, the understory in these areas, which typically includes a
suite of a limited number of shade tolerant species, is more robust than usual. The understory in these
areas is typically very dense and includes shrub-sized saplings of the dominant tree species such as red
maple, sugar maple, and American beech; common hardwood forest understory shrubs such as beaked
hazel nut (Corylus cornuta), striped maple, and hobblebush (Viburnum alnifolium), and typical open
habitat species such as red raspberry (Rubus idaeus) and bristly blackberry (Rubus allegheniensis).

Early successional habitat occurs in the project area in locations that have been previously disturbed,
including along road and trail edges, meteorological measurement tower clearings, and areas that have
previously been heavily logged. These areas are fairly limited on the mountain. This is because, as
explained above, most of the forest harvesting that has recently occurred on the mountain has included
heavy selection cutting, rather than clear-cutting. Consequently, the harvested areas, while containing
habitat features typical of early successional habitats such as dense shrubs and saplings, still have an
intact, though sometimes quite open, canopy of mature trees and are described in the previous section.

A few areas of complete canopy removal, however, do occur and have a characteristic plant species
composition. Shrubs, saplings, and wildflowers characterize some of these areas; species common to
these areas include stump sprouts and saplings of some of the canopy species, pin cherry (Prunus
pensylvanica), red raspberry, bristly blackberry, whorled aster (Oclemena acuminata), and rough-
stemmed goldenrod (Solidago rugosa). In other areas of complete canopy removal, dense, regenerating
softwood species, particularly red spruce, is dominant.

3.2. Wetlands

Wetlands in the project area were identified and delineated in the fall of 2009 and spring of 2010. The
complete report is included as Exhibit 12A. Just over one hundred forested wetlands, streams, scrub-
shrub/emergent wetlands, and vernal pools were documented in the area during those surveys. As
previously noted, the landscape surrounding Bull and Heifer Hills contains an abundance of wetland
habitats, including forested swamps, shrub swamps and bogs, and brooks and streams. These
resources, however, occur outside of the areas that are being proposed for wind turbine development. .

Wetlands that occur on the mountain are located primarily in the low lying areas between the hills and
along the existing access roads. To the extent practicable, the project will be designed to reduce
potential detrimental effects to wetlands and associated habitat.

4.0 Wildlife Communities

Following are brief descriptions of the predominant wildlife species known or suspected to occur in the
project area. The information presented here was derived from extensive environmental field surveys
conducted in the project area in 2009 and 2010.

Appendix A, Table 1 lists the wildlife species incidentally observed during extensive field surveys
conducted at the project area in 2009 and 2010. This list was used to develop a matrix identifying those
species documented or suspected to occur in the project area based on the habitats they would use, and
the timing of that use (Appendix A Table 2). This matrix should be referred to for a more complete listing
of the major taxonomic groups of wildlife anticipated to occur in the project area.

4.1. Amphibians and Reptiles

Due to the predominance of upland hardwood forest in the project area, non-breeding habitat for
amphibians is common. The open canopy of these forests, however, increases the amount of sunlight
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and the summer temperature in these areas, which likely limits the distribution of some species.
Regardless, common amphibians in the project area likely include northern redback salamander
(Plethodon cinereus), American toad (Bufo americanus), gray treefrog (Hyla versicolor), and wood frog
(Rana sylvatica). These species probably occur across the ridge top of the mountain, as habitat for them
is evenly distributed at this location.

Species that are less likely to occur in the project area or have a more limited distribution include the
blue-spotted salamander (Ambystoma laterale), spotted salamander (Ambystoma maculata), red-spotted
newt (Notophthalmus viridescens), dusky salamander (Desmognathus fuscus), two-lined salamander
(Eurycea bislineata), spring peeper (Pseudacris crucifer), and green frog (Rana clamitans). These
species and their distributions are more closely tied to their breeding pool, permanent water body, or
stream habitat. Considering the locations of these types of aquatic resources within the area proposed
for wind turbine development and the current level of habitat disturbance, the likelihood of these species
to occur in the turbine portion of the project or be impacted by construction and operation of the project is
low.

The reptile community on Bull and Heifer Hills is likely represented predominantly by snakes, including
the northern redbelly snake (Storeria occipitomaculata), common garter snake (Thamnophis sirtalis), and
northern ringneck snake (Diadophis punctatus). The open canopy and dense shrub development across
much of the project area probably provides suitable habitat for these species. Turtles are unlikely to
occur in most of the project development footprint due to a lack of suitable habitat. Some species,
however, do travel considerable distances during nesting. It is possible that some open areas at lower
elevations in the project area, such as gravel roadsides, may be used as nesting habitat by snapping
turtles (Chelydra serpentina) and painted turtles (Chrysemys picta) that might inhabit the wetlands
proximal to large wetland complexes in the low lying areas outside the project area.

4.2. Birds

Birds are among the most abundant and diverse wildlife communities in the region, and the project area is
no exception. A variety of species are known or suspected to occur, and species common to northern
hardwood forests and open upland shrub habitat are prevalent. Bird species that frequent upland
hardwood forests include black-capped chickadee (Poecile atricapillus), blue jay (Cyanocitta cristata),
golden-crowned kinglet (Regulus satrapa), white-breasted nuthatch (Sitta carolinensis), hairy woodpecker
(Picoides villosus), downy woodpecker (Picoides pubescens), least flycatcher (Empidonax minimus),
ruffed grouse (Bonasa umbellus), winter wren (Troglodytes hiemalis), hermit thrush (Catharus guttatus),
red-eyed vireo (Vireo olivaceus), ovenbird (Seiurus aurocapillus), yellow-rumped warbler (Dendroica
coronata), black-throated blue warbler (D. caerulescens), and black and white warbler (Mniotilta varia).
Raptors that inhabit upland hardwoods include great-horned owl (Bubo virginianus), barred owl (Strix
varia), northern goshawk (Accipiter gentilis), broad-winged hawk (Buteo platypterus), and red-tailed hawk
(Buteo jamaicensis). For a list of bird species incidentally observed in the project area during
environmental field surveys, refer to Appendix A Table 1.

Open areas dominated by early successional habitat provide suitable habitat for a number of ground and
shrub dwelling birds. Common species include northern flicker (Colaptes auratus), eastern wood-pewee
(Contopus virens), American robin (Turdus migratorius), chestnut-sided warbler (Dendroica
pensylvanica), American redstart (Setaphaga ruticilla), common yellowthroat (Geothlypis trichas),
chipping sparrow (Spizella passerine), song sparrow (Melospiza melodia), white-throated sparrow
(Zonotrichia albicolis), dark-eyed junco (Junco hyemalis), rose-breasted grosbeak (Pheucticus
ludovicianus), and common raven (Corvus corax). Red-tailed hawks regularly hunt from perches in this
habitat.

Wetland habitats may receive use by a subset of species that specialize in these habitats. Included could
be alder flycatcher (Empidonax alnorum), gray catbird (Dumetella carolinensis), and northern waterthrush
(Parkesia noveboracensis).
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No active bald eagle nests were identified in the project area during spring aerial nest surveys (Exhibit
13C). A known bald eagle nest (MDIFW Nest #360), was located on an island in Molasses Pond
approximately two miles from the southwestern-most turbine, but the nest was not active in 2010.
Attempts were made to find mapped bald eagle nest locations on Spectacle Pond (MDIFW #221A/B/C),
approximately two miles northwest of the turbine string on Bull Hill, Webb Pond (MDIFW Nest #511),
approximately six miles from the southwestern-most turbine, Scammon Pond (MDIFW Nest #170A/B),
approximately four miles from the southwestern-most turbine, and Abrams Pond (MDIFW Nest #170C),
approximately four miles from the southwestern-most turbine. No nests on these ponds were identified.
During surveys, one adult bald eagle was observed on Rocky Pond flying along the western shore of the
pond and then leaving the pond to the south. One adult bald eagle was also observed on Spectacle
Pond flying along the eastern shore. No other bald eagles or nests were observed. Two active osprey
(Pandion haliaetus) nests were identified along the transmission line that bisects the Project area.
Attempts were made to locate a reported great blue heron rookery at the south end of Scammon Pond;
however, no rookery was observed. Bald eagles and osprey were observed during raptor surveys
conducted at the project in 2009 and 2010.*

Raptor migration surveys were conducted in summer and fall 2009 and winter and spring 2010. A total of
12 species of raptor were documented in the vicinity of the project area during raptor migration surveys
and some of these species could potentially breed in the project area. Species observed during the
surveys include American kestrel (Falco sparverius), bald eagle, broad-winged hawk, Cooper's hawk
(Accipiter cooperii), merlin (Falco columbarius), northern goshawk, northern harrier (Circus cyaneus),
osprey, peregrine falcon (Falco peregrinus), red-tailed hawk, sharp-shinned hawk (Accipiter striatus) and
turkey vulture (Cathartes aura). One state-listed threatened species, peregrine falcon, was observed
during raptor migration surveys at the project, and two species of special concern, bald eagle and
northern harrier, were observed. The use of the project area by these species is anticipated to be largely
during migration. ..

4.3. Mammals

Large mammals observed in the Project area during on-site 2009 and 2010 environmental surveys
include white-tailed deer (Odocoileus virginianus), moose (Alces alces), and black bear (Ursus
americanus). Predator specie observed includes American marten (Martes americana). Other predators
expected to occur in the Project area based on their habitat requirements include coyote (Canis latrans),
red fox (Vulpes vulpes), bobcat (Lynx rufus), fisher (Martes pennanti), long-tailed weasel (Mustela
frenata), and raccoon (Procyon lotor). Common medium-sized mammals expected to occur in the area
include porcupine (Erethizon dorsatum), snowshoe hare (Lepus americanus), and striped skunk (Mephitis
mephitis).

The small mammal community is likely made up of masked shrew (Sorex cinereus), pygmy shrew (Sorex
hoyi), northern short-tailed shrew (Blarina brevicauda), eastern chipmunk (Tamias striatus), red squirrel
(Tamiasciurus hudsonicus), deer mouse (Peromyscus maniculatus), and southern red-backed vole
(Clethrionomys gapperi). Other less common species that could occur include smoky shrew (Sorex
fumeus), northern flying squirrel (Glaucomys sabrinus), and woodland jumping mouse (Napaeozapus
insignis). Some of the more open areas along the ridge could be used by meadow voles (Microtus
pennsylvanicus), although their overall abundance in this predominantly forested area is likely low relative
to other small mammals.

Bat acoustic surveys were conducted at Bull Hill in 2009 and 2010 to characterize bat activity in the
project area using detectors to record calls of migrating or foraging bats in the vicinity of the project area.
Of the calls that were identified to species guild, bats of the Genus Myotis were the most abundant during
both the fall 2009 acoustic survey and the spring 2010 acoustic survey. Other bat guilds that were
documented include big brown (Eptesicus fuscus)/silver haired bat (Lasionycteris noctivagans), hoary bat
(Lasiurus cinereus), and eastern red bat (Lasiurus borealis)/tri-colored bat (Pipistrellus subflavus) guilds.

! In addition to fall 2009 and spring 2010 raptor surveys, Stantec also performed supplemental surveys in fall 2010. Data are
currently being summarized.
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Detectors placed in trees and along habitat edges in both seasons recorded more Myotis calls than the
detectors deployed higher above the ground, within the guy wire arrays of meteorological measurement
towers (met towers). For full results of acoustic surveys conducted at Bull Hill, refer to Exhibit 13C.

4.4, Significant or Sensitive Wildlife Habitats and Species

The official agency response to letters requesting information on known significant or sensitive wildlife
habitats and species in the project area from MDIFW (June and July 2009) identified a DWA more than
one mile southwest of the project area. The MDIFW and MDEP also identified several mapped IWWH in
the vicinity of the project area. All were more than one half mile from the project area. The only known
threatened or endangered species habitat in the vicinity of the project area is for Atlantic salmon in
perennial streams.

The Critical Habitat for the GOM DPS of Atlantic salmon was designated in June 2009. The area
identified as Critical Habitat for Atlantic salmon includes any perennial stream, river, and lake habitats that
connect to the marine environment. 2 It includes physical and biological features that are essential to
Atlantic salmon life cycle activities (e.g., spawning and juvenile rearing habitat, egg incubation, smolt
migration). The project is located within the Graham Lake (010500212) and Narraguagus (010500209)
HUC (Hydrologic Unit Code) 10 watersheds, both designated as Critical Habitat. In the preliminary
screening report,® Available U.S. Geological Survey 7.5-minute series topographic maps were reviewed
and it was and determined that at least four streams potentially intersect the project area. These are
Garden Eden Brook (Unit 2), Smith Brook (Unit 3), a tributary to Garden Eden Brook (Unit 1), and Mud
Brook (Unit 3). However, none of these streams, and no other perennial streams, are impacted by the
project as designed.

The Narraguagus River (West Branch 2.5 miles) and the Union River (East Branch of the Union River
runs into Spectacle Pond approximately 2 miles) are the closest designated Essential Fish Habitat (EFH)
to the project area. Their tributaries, to the extent they are currently or were historically accessible for
salmon migration, are also EFH, and there are many tributaries, including the Bog River and its tributaries
which flow in between Unit 2 and 3 close to the project area. The Narraguagus River is also included as
a Habitat Area of Particular Concern, which is a discrete subset of an EFH that provides extremely
important ecological functions or are especially vulnerable to degradation. Neither of these rivers nor the
EFH associated with them is impacted by the project as designed.

A total of 14 streams, 3 of which are perennial, were identified during wetland delineation surveys at the
project. Additional information on the streams identified in the project area is presented in Appendix C in
Exhibit 12A. A total of 53 vernal pools were identified within the project area. Eighteen of those pools
were determined to be naturally occurring. Of the 18 natural vernal pools, 7 were determined to be
Significant Vernal Pools by the Natural Resources Protection Act (NRPA) definition. Five pools are not
naturally occurring but they meet the significance criteria of the NRPA and are more likely to be regulated
by the Army Corps of Engineers. A table detailing observed amphibian breeding activity in each vernal
pool is presented in Appendix C of Exhibit 12A.

No vernal pools or perennial streams are impacted by the project.

5.0 Potential Project Impacts to Habitat and Wildlife

The construction and operation of wind turbines at Bull Hill will result in some direct and indirect impacts
to local wildlife communities and their habitats. In general, the impacts could include habitat loss or

conversion, disturbance effects that could result in animals avoiding the project area, habitat
fragmentation, and collision-related fatalities. The following discusses the potential project impacts based

2 Endangered and Threatened Species; Designation of Critical Habitat for Atlantic Salmon (Salmo salar) Gulf of
Maine Distinct Population Segment, Federal Register, vol. 74, No. 117, (Friday 19, 2009).
8 Stantec, Screening Analysis Results, May 21, 2009.
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on the findings of on-site field surveys that could affect the natural resources and wildlife groups that are
known to occur in vicinity of the project area.

5.1. Habitat Loss and Disturbance

The project was designed to avoid wetlands to the greatest extent possible and, therefore, the proposed
turbines and associated access roads will largely occur in previously disturbed upland hardwood forest.
The overall result of project construction will be the direct loss of forested upland and the conversion of
some forested habitat areas to early-successional habitat.

The development of the wind farm will require the construction of turbine structures, the construction of
new roads, and the placement of a power collection line adjacent to the road bed. Each wind turbine will
be located in an opening averaging 1 acre in size. This opening will be graded relatively flat and, after
construction, all but 0.28 acres will be allowed to revegetate to herbaceous and shrub covers. The road
system needed to construct the project requires that roads have a travel surface at least 36 feet wide on
the ridges for the passage of the crane needed to erect the turbines. All other roads will require a travel
surface of approximately 24 feet.

For local wildlife, the direct loss of habitat could occur from the conversion of vegetated habitats to
permanent roads and turbine clearings. Potential indirect effects could also include disturbance effects
during and following construction of the project, which could result in short-term avoidance of the area by
some species and targeted use of the project area by others, possible longer-term avoidance of the
project area by certain species, and the conversion of forested habitats to early successional habitats.
Impacts to wildlife communities due to loss of habitat on Bull Hill, Heifer Hill and Beech Knoll are not
expected to be adverse to those populations, particularly in light of the fact that the local wildlife
populations already adapt to the occasional rapid changes in the distribution of habitats along the ridge
from harvesting activities.

The following describes the potential disturbances to wildlife communities that are known or expected to
occur within the project area.

Reptiles and Amphibians

Construction-related disturbances to amphibians include direct habitat loss and habitat modification.
Clearing associated with construction could result in a dryer, warmer ground surface layer that could
result in displacement of some wetland-dependent herptile species (Appendix A Table 2). However,
there is minimal breeding habitat available for amphibians in the project area, and the open nature of the
existing forest canopy likely limits the distribution of some wetland-dependent amphibians within the area
(Appendix A Table 2). Amphibians are more diverse and abundant in low-lying, wetland habitats, which
the project design largely avoids. Therefore, disturbances incurred from project construction are not
expected to result in undue or adverse impacts to local populations. No state-listed rare, threatened or
endangered reptiles or amphibians were observed during 2009 and 2010 environmental field surveys
(Appendix A Table 1).

Construction and maintenance activities could result in loss of habitat and the displacement of reptiles
from the project area. The snakes likely to occur in the area frequent variable woodlands and are
generally abundant. Clearing will result in loss of habitat and cover for hunting and would influence a
dryer, warmer ground surface layer. Turtles will not likely be impacted by project construction or
operation. Open areas with sand or gravel substrates, occurring at lower elevations in the project area,
could be used by some common species of turtles that breed in the region. Construction activities could
result in temporary displacement from these areas. These species, however, take advantage of a variety
of habitats and it is unlikely that local populations would be adversely impacted.

Birds

The upland hardwood forest dominating the project area provides nesting, foraging, and stop-over habitat
for a number of local and migratory songbird species. Construction activities will result in some direct loss
of breeding habitat of forest-interior species. The project area, however, is dominated by the most
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common forest type in Maine; therefore, local and regional populations of these common species will not
be adversely impacted. Additionally, if construction activities are initiated prior to the beginning of most
species’ breeding seasons (i.e., April to May), local birds could use alternative nest sites and would not
necessarily suffer from decreased breeding success during the single season of construction activity.
Sensitive species that use less common or rare habitat types would not be impacted, as such habitats do
not exist within the project area. Forest-edge species and species that take advantage of early-
successional habitats would benefit from increased edges and re-vegetation following construction. The
new growth of grasses, shrubs, and berry producing plants at forest edges would provide such species
with nesting and foraging habitat.

Many species of birds, not necessarily common to the land cover types present on-site, could occur in the
project area during migration. Although most migrants would occur well above the project area during
nocturnal movements, some birds could use the project area as day-time stop-over habitat. Construction
of permanent roads and clearings would result in some direct loss of available stop-over habitat. The
occurrence of migratory birds at any stop-over habitat varies from year to year and is influenced by
weather and individual habitat preference. Also, the project area is relatively small in comparison to
regionally available habitat, and adverse impacts to populations are not expected to result from the
project development.

Construction activities could displace raptors that may nest in the project area. Although some nest sites
potentially could be lost as a result of construction, raptors are expected to shift their home ranges slightly
and are likely to breed in suitable habitat near the previous nest site. Furthermore, most species that are
expected to occur in the upland hardwood habitat of the project area are regionally common.
Disturbances associated with the project are not expected to result in adverse impacts to raptor
populations. Raptors such as red-tailed hawks and kestrels that forage in open areas at forest edges
may benefit from the increase of foraging habitat in cleared areas following construction.

Additional species of raptor occur as migrants in the vicinity of Bull Hill, Heifer Hill and Beech Knoll.
These individuals use the project area for extremely short periods of time during migration and are not
likely to be affected by loss or changes in habitat due to their ability to fly to alternative or adjacent
stopover points

Mammals

Construction of the project could result in the loss of habitat for those mammals expected to occur in the
project area, as well as displacement from the project area of those species most sensitive to human
activity. For example, small-scale effects could potentially include the removal of individual roost trees
used by bats. However, roost trees are not likely to occur in the project area due to recent harvesting,
and additional harvesting for the project is expected to occur at a relatively minor scale and be spread out
across the mountains due to the narrow, linear layout of the project. Furthermore, the regional
commonness of the dominant habitat types in the project area buffers any impacts associated with the
removal of canopy trees, expansion of existing roads, and creation of new roads. Undue or adverse
impacts to these populations are not expected.

Significant or Sensitive Wildlife Habitat
There are two types of significant or sensitive habitat and/or wildlife communities that occur in the project
area: significant vernal pools and Wetlands of Special Significance.

A total of 53 vernal pools were identified within the project area. Eighteen of those pools were
determined to be naturally occurring. Of the 18 natural vernal pools, 7 were determined to be Significant
Vernal Pools by the NRPA definition. Five pools are not naturally occurring but they meet the significance
criteria of the NRPA and are more likely to be regulated by the Army Corps of Engineers.

Of the 111 wetland resources identified in the project area by on-site wetland surveys, 21 would be
considered Wetlands of Special Significance (part of the resource protection subdistrict P-WL1) for
containing significant wildlife habitat or the proximity to a stream resource (Exhibit 13A).
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5.2. Collision Risk
5.2.1. Review of known avian collision risk

Birds are known to collide with tall structures, such as buildings, communications towers and wind
turbines. Collisions are more likely to occur in periods of low visibility mainly at night during inclement
weather. Because wind turbines are large, have moving parts, and extend above the surrounding
landscape, the potential exists for wildlife collisions to occur. However, at existing wind farms in the
United States where mortality studies have been conducted, collision risk is generally considered low
relative to other sources of bird mortality. Table 1 provides a summary of estimates of known sources of
bird mortality.

Table 1. Summary of Nation-Wide Bird Mortality Estimates

Structure/Cause Total Bird Fatalities Reference

Building and Windows 98 - 980 million Klem 1991

Power Lines 10,000 - 174 million Erickson et al. 2001
Housecats 100 million Coleman and Temple 1993
Vehicles 60 - 80 million Erickson et al. 2001
Agricultural Pesticides 67 million Pimentel and Acquay 1992
Communication Towers 4 - 50 million Erickson et al. 2001

Wind Generation Facilities 10,000 - 40,000 Erickson et al. 2001

The original concern that wind farm-induced fatalities could pose biologically significant impacts to bird
populations arose from a few facilities located along migratory ‘bottlenecks’ or sites where birds were
seasonally very active. A large number of hawk and eagle fatalities were observed at the Altamont Pass
and Solano County Wind Resource Areas in California (Altamont Pass; Orloff and Flannery 1992, Hunt
2002). Estimates of raptor and other bird fatalities at Altamont Pass are variable. However, using more
recent data, it is estimated that thousands of raptors strike turbines every year at Altamont Pass (Erickson
et al. 2002, Sterner 2002, Smallwood and Thelander 2004, GAO 2005). In 2004 raptor mortality
estimates at Altamont Pass were found to be 0.24 fatalities per turbine per year (fatalities/turbine/year)
(1,296 raptor fatalities) (GAO 2005).

Further studies conducted at those California facilities that experienced high fatality rates found significant
contributing factors to the high mortality observed: the number, density, and physical characteristics of
turbines (over 5,000 turbines present at Altamont Pass alone); high raptor wintering density; high prey
densities within the wind resource areas; and the funneling of migrants through these areas by
topographical features. Additionally, the turbines are predominantly older generation turbines that are
smaller, lower to the ground, with blades that spin faster as wind speed increases. The turbines at these
sites are also spaced very close together in comparison to more modern facilities with larger turbines.
Finally, most turbines are placed on lattice type towers, which could provide perch locations in close
proximity to spinning blades.

Raptor mortality in the United States, outside of California, has been documented to be very low. For
example, mortality rates found at onshore wind developments outside of Altamont Pass have
documented 0 to 0.07 fatalities/turbine/year from 2000-2004 (GAO 2005). Several recent studies
conducted in the U.S., outside of California, have documented relatively low raptor mortality with less than
50 total raptor and owl fatalities documented by over 25 studies at over 20 different locations throughout
the U.S. (Appendix B Table 1 attached hereto). This compares with more than 100 raptor mortalities
documented per year at Altamont Pass and overall estimates of thousands killed annually at that facility.
The relatively low flight heights of raptors migrating through the project area does not correlate to collision
risk, particularly since raptors frequently exhibit avoidance behavior, probably due to their propensity to
migrate during clear weather conditions during daylight hours. Studies have documented high raptor
collision avoidance behaviors at modern wind facilities (Whitfield and Madders 2006, Chamberlain et al.
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2006). As most raptors are diurnal, raptors may be able to visually, as well as acoustically detect turbines
during periods of fair weather. Foraging raptors that may become distracted by prey, or migrant raptors
flying during periods of reduced visibility, may be at increased risk of collision with wind turbines.

Songbirds (e.g., warblers, vireos, thrushes, sparrows) account for up to 80 percent of known fatalities
reported at wind facilities (Johnson et al. 2000, Erickson et al. 2002). Mortality of these species has
included both daytime and nocturnal fatalities (Erickson et al. 2001). A wide variety of songbird species
have been found during mortality surveys but, to date, no large fatality events, as have been occasionally
observed at tall communications towers, have been reported. In a review of studies conducted at 15
land-based facilities in 12 different states, Erickson et al. (2001) concluded that, on average, 1 to 2 birds,
(primarily songbirds) are killed per turbine per year outside of California. Publicly available results of
more recent studies at 18 wind projects in the United States estimate fatality rates between 5.67 to 6.31
birds/turbine/year to 0 birds/turbine/year (Appendix B Table 2 attached hereto). Using comparable
methodologies, avian fatality monitoring in 2007 and 2008 at the Mars Hill Wind Project estimated 0.44 to
1.04 bird fatalities/turbine/year and 2.4 to 2.65 birds/turbine per year, respectively; fatality monitoring in
2009 at the Stetson Wind Project estimated 4.03 bird fatalities/turbine/year.”

Lighting

The lighting of tall structures may increase the risk that tall structures pose to night-migrating birds and
bats. Lighting is believed to act as an attractant to birds, which have been observed circling around lit
structures until they collapse from exhaustion or collide with the structures or their support systems (such
as guy wires). The structure, as well as the type, location, number of lights, and pulse frequency of the
lighting are important factors in the potential for a lit structure to be a risk to night migrants. Tall radio
towers pose the greatest risk to night-migrants for several reasons. First, they are typically 333-671
meters (1,000’ to 2,200’) tall, which extends well into the altitude zone in which most migrants fly, as
documented in numerous radar surveys. Second, the Federal Aviation Administration (FAA) lighting
standards for these very tall towers require a series of lights (up to 12 sets of lights along the length of the
tower) that include both flashing beacons (L-864) and steady burning (L-810) lights. This requirement
places the lights at the same altitude at which birds are flying. Third, the steady burning L-810 lights
create a constant illumination of the tower, which further increases the potential for attraction. Finally, the
dense array of guy wires surrounding each tower present a high collision risk for any birds that are drawn
into the area lighted by the towers.

A new FAA Advisory Circular on Obstruction Marking and Lighting (USDOT AC 70/7460-1K, Effective
2/1/07) provides guidelines on the lighting requirements of wind turbines and wind farms. The
requirements for wind turbines indicate that the lighting is unlikely to be a significant attractant to night-
migrating birds. Lighting is limited to a single flashing red L-864 light placed on the turbine nacelle, which
is typically located approximately 84 meters (275’) above the ground and well below the height at which
most migrants fly. Importantly, only one turbine is required to be lit for every linear half-mile of turbine
string, and all lit turbines should flash simultaneously, when possible. The result of these greatly reduced
lighting requirements is a reduction of the overall number of lights and the total time during which turbines
are lit. The placement of lights well below the height at which birds prefer to migrate also indicates a very
low risk for lighting to attract birds to the turbines. Mortality studies conducted in 2007 at the Mars Hill
Wind Project found no relationship to avian mortality and turbine lighting, however at the Stetson Wind
Project in 2009, there was a significantly higher mortality of birds, bats, and birds and bats combined at
turbines lit with FAA lighting.

5.2.2. Potential risk of avian collision at the Bull Hill Wind Project
The potential risk of avian collision with power lines at the project does not exist since the project has

been designed with an underground collection system. This system complies with the Avian Power Line
Interaction Committee’s (APLIC) Suggested Practices for Avian Protection on Power Lines: The State of

* Results of the Stetson study are likely influenced by the proportion of avian carcasses found at turbine number 1
which is lit by FAA lighting and is situated next to a lit operations and maintenance building. When excluding data
from turbine 1, the average number of fatalities at lit turbines at the Stetson project was 2.4
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the Art in 2006 and APLIC’s Manual for Mitigating Bird Collisions with Power Lines: The State of the Art in
1994. These manuals were developed to mitigate and avoid avian collision and electrocution with
overhead electrical lines.

Different taxonomic groups of birds exhibit different habitat use and flight behaviors and, consequently,
the level of risk of birds colliding with the proposed turbines is expected to vary among groups. For
example, since most songbirds migrate at night, this species group is considered more at risk of collision
than raptors and other birds that typically migrate during the day. Therefore, in order to assess the risk of
bird collisions, it is necessary to consider these groups individually. The following describes the risk of
collision of birds that could come into the vicinity of the proposed turbines. The information below is
based on the environmental field surveys conducted in 2009 and 2010.

Songbirds

Stantec conducted nocturnal radar studies to characterize nocturnal migration activity in the project area
in fall 2009 and spring 2010. Marine surveillance radar, similar to that described by Cooper et al. (1991),
was used during field data collection. Radar surveys were conducted on 20 nights between September 1
and October 15 in fall 2009 and on 20 nights between April 29 and May 24 in spring 2010. The radar was
located on the summit of Bull Hill at an elevation of approximately 188 m (616’) and provided adequate
visibility of the surrounding airspace to characterize migration.

The overall mean passage rate for the entire fall survey period was 614 + 32 targets per kilometer per
hour (t/km/hr) and was 387 + 21 for the entire spring survey period. Nightly passage rates varied from
188 + 30 to 1500 * 209 t/km/hr in fall 2009 and between 43 + 16 t/km/hr to 879 + 76 t/km/hr in spring
2010. Mean flight direction through the Project area for the fall season was 260 + 66° and 48 + 49° for
the spring season. The seasonal mean flight height of targets in fall 2009 was 356 + 9 m above the radar
site and 217 + 8 m above the radar site in spring 2010. Nightly flight heights ranged from 208 + 9 m to
558 + 22 m in fall 2009 and from 100 + 10 m to 358 = 53 m in spring 2010. The percent of targets
observed flying below 145 m was 14 percent for the entire fall 2009 season and was 38 percent for the
entire spring 2010 season.

In terms of passage rates, the mean passage rate of 614 t/km/hr at the project in fall 2009 is on the higher
end of the range of results from these other studies (91 to 620 t/km/hr); it is typical for fall passage rates
to be higher than spring passage rates as fall migrants include juveniles born that year and older birds
who may die during migration or over the winter and therefore would not migrate in spring. Comparison
of mean passage rates between radar surveys at the project and similar surveys conducted at other sites
must be done with caution, as differences in passage rates may be due to a variety of factors including
level of survey effort, differences in radar view between sites, topography, local landscape conditions, and
vegetation surrounding a radar survey location. The radar location at Bull Hill provided excellent visibility
of the surrounding airspace in all directions to characterize migration. Merging of migration flyways may
lead to increased densities of birds in certain areas (Bruderer and Boldt 2001). Birds may concentrate at
points along the coast in the northeastern United States for several reasons, including to avoid predation,
and to reach suitable habitats for resting and feeding (Alerstam 1978). Possible concentrations of birds
along the coast in the northeast may explain relatively high passage rates at the Project.

The results of these other radar studies suggest that the vast majority of nocturnal migrants fly at altitudes
well above the rotor swept zone of the proposed turbines (see Appendix A Table 5 of Exhibit 12C for a
review of seasonal radar migration surveys from other publicly available wind projects); however, the
seasonal average flight height for spring (217 + 8 m) is on the low end of the range of flight heights
recorded at other wind projects in the east (210 m to 552 m in spring). The estimated percent below
turbine height during spring 2010 radar surveys at the project was 38 percent for the season. The
percent below turbine height at other publicly available wind projects in the eastern United States during
spring ranges from 3 to 26 percent. It is important to note that the percent of targets detected below
turbine height does not correlate with post-construction mortality events; in other words, this calculation is
not an appropriate measure of post-construction risk. Nevertheless, First Wind has committed to perform
at least one year of post-construction mortality surveys to identify the level of project impact on migratory
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species (Exhibit 19). An adaptive management plan will be developed in close coordination with state
agencies should significant impacts to migratory species occur as a result of the project).

Water birds and waterfowl

Similar to raptors, very few waterfowl or water birds have been found during mortality surveys at existing
wind farms, despite characteristic flocking behaviors and activity during nocturnal and crepuscular periods
that would seem to put these birds at a greater risk of collision. Water bird mortality at wind
developments has accounted for approximately five percent of the reported mortality at wind facilities in
the United States (Erickson et al. 2002).

Although suitable habitat is not available for water birds or waterfowl on Bull Hill, Heifer Hill and Beech
Knoll, there may be flyovers of some species such as mallard and wood duck, as well as water birds such
as great blue heron, because these species use lakes, wetlands, and streams in the surrounding
landscape. Large flocks of Canada geese were observed during diurnal migration surveys at the project.
However, they were routinely observed flying high far west of the project area. Based on the available
information from other facilities and on-site habitat observations, the risk of fatalities to waterfowl and
water birds to collide with the proposed wind turbines is very low.

Raptors

Raptor migration surveys were conducted in summer 2009 on six survey days between August 1 and
August 27, in fall 2009 on 12 survey days between September 2 to October 14, in winter on three survey
days (March 19, March 25 and April 6), and in spring 2010 on 12 survey days between April 21 and May
23. The purpose of the raptor surveys was to sample use and migration activity at central and prominent
locations within the project area. The specific goal of summer surveys was to characterize bald eagle
activity in the vicinity of the Project during the late-fledging period. Other raptor activity was documented
as well. The objectives of surveys during both the summer and fall were to document the species that
occur in the vicinity of the Project, and the specific flights heights, flight path locations and other flight
behaviors of raptors within or in the vicinity of the Project. Therefore, summer and winter surveys were
conducted from Sparrow Hill and spring and fall surveys were conducted from Bull Hill.

A total of 24 raptor observations were made in summer 2009, 124 in fall 2009, and 55 in winter and spring
2010, combined. Passage rates were 0.52 raptor observations/hour in summer 2009, 1.43 raptors/hour
in fall 2009, and 0.53 raptors/hour in spring 2010. Raptor passage rates at the project were considerably
lower than those at nearby Hawk Migration Association of North America sites during the same seasons
(Appendix C Table 5 of Exhibit 12C, both reports). In summer 2009, 4 percent of total raptor observations
were in the project area, 48 percent were observed in the project area in fall 2009, and 27 percent were
observed in the project area in spring 2010. Of these birds, 4 percent were documented flying at heights
below 145 m for at least a portion of their flight in summer 2009, 98 percent were documented flying at
heights below 145 m in fall 2009, and 100 percent were documented flying at heights below 145 m in
spring 2010. The relatively low flight height of raptors at the project may be influenced by the site’s
topography, which consists of low-elevation hills rather than ridgelines.

A total of 12 species of raptor were documented in the vicinity of the project area in 2009 and 2010.
During fall 2009 raptor migration surveys, one state-listed endangered species, peregrine falcon, was
observed in the project area. The falcon was flying over tree canopy, approximately 15 meters above
ground, moving northwest over Bull Hill. Two state species of special concern were observed during the
fall surveys—bald eagle and northern harrier. Two state species of special concern were observed in
winter and spring 2010: six bald eagle observations were recorded and one eagle was seen as the
observer was leaving the Project after a survey. All bald eagle observations were outside the Project
area. Five northern harrier observations were made during the spring surveys. One observation of
northern harrier occurred within the Project area. For full results of raptor migration surveys conducted at
Bull Hill, see Exhibit 12C.

Pre-construction raptor survey results do not correlate to post-construction mortality of raptors. The risk
of collision of raptors at facilities aside from those facilities at migration bottlenecks or high use areas is
low. Due to most raptors’ day-time habits in combination with the slow moving blades of modern
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industrial turbines, raptors are aware of the spinning blades and rotor structures and avoid them. The
Vestas 1.8 turbines to be used at the project will consist of this modern design, lacking the features
believed to present a greater risk of collision. Additionally, most raptors migrate during periods of good
visibility when conditions are favorable for long-distance flight. Therefore, the risk of migrant raptors
colliding with the proposed turbines is anticipated to be low.

Some resident raptors engage in flight behaviors that could put them at a greater risk of collision. Owls
primarily forage during nocturnal and crepuscular periods. Some raptors engage in elaborate courtship
aerial displays. Despite these behaviors, mortality surveys at existing wind farms, outside of the
California facilities that observed high fatalities due to local circumstances, have indicated low raptor
mortality. This trend of low raptor mortality is expected at the project.

Summary of Avian Collision Risk at Bull Hill

Fatality rates from other projects can be used to determine a possible level of impact at the proposed
project. The rates observed at other facilities can be considered comparable to a proposed wind farm if
those projects are representative of the site being assessed (i.e., in the same region with similar
landscape and project design characteristics). Relative mortality estimates from post-construction
monitoring conducted at the Mars Hill Wind Project in Maine, Stetson Wind Project in Maine, and
Lempster Wind Project in New Hampshire, were low; for raptors, only one owl fatality was found at Mars
Hill in two years of post-construction monitoring (one red-tailed hawk was found at Stetson in 2009
however this fatality was the results of electrocution of the bird which perched on a riser pole of the
electrical collection system; Appendix B Table 1). For birds and bats, a total of 27 bats and 36 birds
(0.43-4.4 bats/turbine/year [bats/t/yr] and 0.44-2.5 birds/turbine/year [birds/t/yr]), were found in two years
of monitoring at Mars Hill, 5 bats and 30 birds (2.11 bats/t/yr and 4.03 birds/t/yr) were found in one year of
monitoring at Stetson Mountain |, 14 bats and 11 birds (2.48 bats/t/yr and 2.14 birds/t/yr) were found in
one year of monitoring at Stetson Mountain I, and 10 bats and 9 birds (0.58 bats/t/spring and 5.51
bats/t/fall; 0.80 birds/t/spring and 5.95 birds/t/fall) were found during daily searches conducted between
April 20 and June 1 and July 15 and October 31, 2009 at Lempster (Appendix B Table 2). As mortality
rates are typically described as fatalities per turbine per year, the overall mortality expected at a given
project is proportional to the size (i.e., number of turbines) of the proposed wind farm. The project would
include 19 turbines. This is fairly small compared to most wind projects already operating in the eastern
United States.

5.2.3. Risk of Bat Collisions with Turbine Structures
5.2.3.1 Review of Known Bat Collision Risk

Acoustic surveys were conducted at Bull Hill between July 14 and November 4 in fall 2009 and were
redeployed on April 15 and operated until July 14 in spring 2010. The object of acoustic surveys were (1)
to document bat activity patterns in airspace near the rotor zone of the proposed turbines, at an
intermediate height, and near the ground; and (2) to document bat activity patterns in relation to weather
factors, including wind speed and temperature. Six Anabat® acoustic bat detectors were deployed in the
project area; two detectors were deployed on the Little Bull Hill meteorological tower, and four were
deployed in trees throughout the Project area. Detectors were deployed at relatively low heights where
increased bat activity levels are generally documented, particularly during the non-migratory periods.
Data were summarized by guild and species and tallied per detector on an hourly and nightly basis.

During the fall 2009 survey period, a total 4,657 call sequences were recorded, resulting in a detection
rate of 0.2 bat call sequences per detector night for the met tower detectors combined, and 10.8 bat call
sequences per detector night for the tree detectors combined. During the spring survey period, a total of
2,703 call sequences were recorded, resulting in a detection rate of 0.4 bat call sequences per detector
night for the met tower detectors combined, and 8.6 bat call sequences per detector night for the tree
detectors combined. Of those calls that were identified to species guild, bats of the Genus Myotis were
the most abundant bats documented during both the fall 2009 acoustic survey and the spring 2010
acoustic surveys. Other bat guilds that were documented include big brown/silver haired bat, hoary bat,
and eastern red bat/tri-colored bat guilds. Tree detectors in both seasons recorded more Myotis calls
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than the met tower detectors. For full results of acoustic surveys conducted at Bull Hill, refer to Exhibit
12C.

Wind projects have been cited as a potential threat to migrating bats for a number of years, and emerging
evidence suggests that migratory bats could be at a greater risk of collision than birds. This concern
arose mainly from a study at the 44-turbine Mountaineer Wind Energy Facility in Tucker County, West
Virginia where 475 dead bats (47.5 bats/turbine/year) were documented between April 20 and November
9, 2003 (Johnson and Strickland 2004). A 2009 post-construction study at the Blue Sky Green Field
project in Wisconsin documented an unprecedented, high mortality rate for the Midwest, with total
estimated mortality of 40.5 bat fatalities per turbine (Gruver 2009). At a 56-turbine facility southeast of
Lubbock, Texas, observers found 47 Brazilian free-tailed bats, an abundant species, from September
2006 to September 2007 (Miller 2008). At a 68-turbine facility in northwestern Oklahoma, 95 Brazilian
free-tailed bats were found (Piorkowski 2006). These earlier studies and similar studies have raised
concerns that bat mortality associated with wind turbine collisions could adversely impact bat populations
(Williams 2003; GAO 2005; Arnett et al. 2008; Kunz et al. 2007a).

Mortality of eight bat species has been documented at wind energy facilities in the eastern United States
(Kunz et al. 2007b), with most fatalities occurring during what is generally considered the fall migration
period (August to November; Arnett et al. 2008, Cryan 2003, Cryan and Brown 2007, Johnson et al.
2005). Species documented under turbines in the East include little brown myotis, northern myotis, tri-
colored bat, seminole, silver-haired, hoary, red, and big brown bats. Two post-construction surveys
conducted at wind projects in Maine estimated far lower bat mortality rates than those documented at
projects in the East and in other regions of the United States: post-construction surveys at Mars Hill in
2007 and 2008 estimated 0.43 to 4.4 bat fatalities/turbine/year and 0.17 to 0.68 bats/turbine/year,
respectively; monitoring at the Stetson Mountain | Wind Project in 2009 estimated 2.11 bat
fatalities/turbine/year; and monitoring at the Stetson Mountain Il Wind Project in 2010 estimated 2.48 bat
fatalities/turbine/year (Appendix B Table 2). While bat collision rates in Maine have been lower than
those documented elsewhere in the East and in other regions of the United States, little is known about
the migration patterns and numbers of migratory bats in Maine and the factors contributing to levels of
risk.

Researchers currently have a limited understanding of the actual mechanism of bat collisions, although
evidence from the timing of fatalities documented at existing wind facilities and other structures suggests
that migrating bats are most at risk, whereas resident bats during the summer feeding and pup-rearing
period are considered low risk (Johnson and Strickland 2004, Johnson et al. 2003, Whitaker and Hamilton
1998). Additionally, only certain species of bats appear to be at risk. Of the 45 species of bats that occur
in the United States, only approximately 11 species have been found during mortality searches (Arnett et
al 2008).

5.2.3.2 Potential risk of bat collision at the Bull Hill Wind Project

The late-summer and fall 2009 and spring and summer 2010 bat surveys at the project indicated that
some species of bats that are considered at risk of collision are present in the area. However, the activity
of bats detected at the project was considered at the low end of the range found at other forest edge
detector sites in the Northeast in fall 2009, and comparable to other detector sites in the Northeast,
including Mars Hill, Lempster and Stetson wind projects, during spring seasons (see Exhibit 13C for a
review of the bat surveys conducted in that project area). As stated above, factors that contribute to
levels of risk of bat mortality are unknown, therefore inferences made regarding levels of potential risk of
bat collision at the project cannot be made at this time. First Wind has committed to perform at least one
year of post-construction mortality surveys to identify the level of project impact on migratory bat and bird
species.
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Appendix A
Incidental Wildlife Observations and Wildlife Habitat Use Matrix
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Appendix A Table 1. Wildife Species Incidentally Observed during 2009 and 2010 Field Surveys at

the Bull Hill Wind Project.

Birds

Common Name

Scientific Name

Regulated Status

Acadian flycatcher

Empidonax virescens

American crow

Corvus brachyrhynchos

American goldfinch

Carduelis tristis

American kestrel

Falco sparverius

American redstart

Setophaga ruticilla

State Special Concern

American robin

Turdus migratorius

American woodcock

Scolopax minor

Bald eagle Haliaeetus leucocephalus State Special Concern
Baltimore oriole Icterus galbula
barn swallow Hirundo rustica

black and white warbler

Mniotilta varia

State Special Concern

black-capped chickadee

Poecile atricapilla

black-throated blue warbler

Dendroica fusca

black-throated green warbler

Dendroica virens

blue jay

Cyanocitta cristata

blue-headed vireo

Vireo solitarius

broad-winged hawk

Buteo platypterus

brown creeper

Certhia americana

Canada goose

Branta canadensis

cedar waxwing

Bombycilla cedrorum

chestnut-sided warbler

Dendroica pensylvanica

State Special Concern

common loon

Gavia immer

common raven

Corvus corax

common yellowthroat

GeoThlypis trichas

Cooper's hawk

Accipiter cooperii

dark-eyed junco

Junco hyemalis

downy woodpecker

Picoides pubescens

eastern phoebe

Sayornis phoebe

golden-crowned kinglet

Regulus satrapa

great blue heron

Ardea herodias

State Special Concern

hairy woodpecker

Picoides villosus

hermit thrush

Catharus guttatus

herring gull Larus argentatus
house finch Carpodacus mexicanus
merlin Falco columbarius

mourning dove

Zenaida macroura

yellow-rumped warbler

Dendroica coronata

northern flicker

Colaptes auratus

northern goshawk

Accipiter gentilis

northern harrier

Circus cyaneus

State Special Concern

osprey Pandion haliaetus
ovenbird Seiurus aurocapillus
palm warbler Dendroica palmarum
pileated woodpecker Dryocopus pileatus
pine warbler Dendroica pinus
purple finch Carpodacus purpureus

red-tailed hawk

Buteo jamaicensis

ruby-crowned kinglet

Regulus calendula

ruby-throated hummingbird

Archilochus colubris

ruffed grouse

Bonasa umbellus

sharp-shinned hawk

Accipiter striatus

song sparrow

Melospiza melodia

turkey wlture

Cathartes aura

white-breasted nuthatch

Sitta carolinensis

white-throated sparrow

Zonotrichia albicollis

State Special Concern

wild turkey

Meleagris gallopavo

winter wren

Troglodytes hiemalis

yellow-bellied sapsucker

Sphyrapicus varius

Mammals

American marten

Martes americana

black bear Ursus americanus
moose Alces alces
red squirrel Tamiasciurus hudsonicus

snowshoe hare

Lepus americanus

white-tailed deer

Odocoileus virginianus

Amphibians

American toad

Lithobates catesbeiana

green frog Lithobates clamitans
spotted salamander Ambystoma maculata
wood frog Lithobates sylvatica

blue-spotted salamander

Ambystoma laterale

State Special Concern

Invertebrates

caddis fly (cigar tube) Order: Trichoptera Family: Phryganeidae

caddis fly (log cabin) Order: Trichoptera Family: Limnephilidae

predaceous diving beetle Order: Coleoptera Family: Dytiscidae
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Appendix A Table 2. Species Matrix for the Bull Hill Project Status Habitats
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Amphibians
Ambystoma laterale Blue-spotted Salamander Wooded swamps, ponds or vernal pools for breeding
Ambystoma maculatum Spotted salamander Mesic woods, semi-permanent water for breeding Y|Y BB
Notophthalmus viridescens Red-spotted newt \Water with aquatic vegetation for adults u Y|Y]|Y BB
Desmognathus fuscus Northem dusky Py Nt or ir streams or seeps in u Y Y Y
Plethodon cinereus Northem redback salamander |Wide variety of terrestrial habitats, mostly forested A Y|Y]|Y
Eurycea bislineata Northem two-lined salamander \Wide variety of habitats, including streams, floodplains, c v v
and swamps
Bufo a. americanus Eastern American toad Moist upland woods A Y|Y]|Y BB
Pseudacris crucifer Northem spring peeper \Wetlands with emergent vegetation for breeding u Y Y BB
Hyla versicolor Gray treefrog Seeps, aquatic sites for breeding C Y|Y]|Y BB
Rana clamitans Green frog Riparian habitat u Y| B
Rana sylvatica Wood frog Vernal woodland pools A Y Y BB
Reptiles
Chelydra serpentina Common snapping turtle Aquatic habitat; sandy, gravely soil u Y
Chrysemys picta Painted turtle Aquatic habitats with open water and basking V] Y| B
Storeria occipitomaculata Northern redbelly snake Moist woods, hillsides with surface debris C Y|lY]|lY]|Y
Thamnophis sirtalis Eastern garter snake Moist areas, forest edges, stream edges, swamps A Y|Y|lY|Y|[B]|B
Diadophis punctatus Northem ringneck snake Mesic areas with abundant cover u Y|Y]|Y Y
Birds
Cathartes aura Turkey wilture Forest openings, fields, large dead tree trunks u B|B|B
Accipiter striatus Sharp-shinned hawk Extensive, undisturbed open mixed woodlands u Y|Y
Accipiter cooperii Cooper's hawk Undisturbed forests R T B B|B
Accipiter gentilis Northern goshawk Extensive, mature mixed woods U B B|B
Buteo platypterus Broad-winged hawk Extensive woodlands with roads or clearings u B|B|B|B
Buteo jamaicensis Red-tailed hawk Mature forest-field ecotone C Y|Y|Y]Y
Bonasa umbellus Ruffed grouse Fallen logs amidst dense saplings C Y[Y|lY]|Y]|Y
Scolopax minor American woodcock Moist soils, small clearings and dense swales u B|B| B B
Zenaida macroura Mouming dove Open land with bare ground A Y|Y]|Y
Coccyzus erythropthalmus Black-billed cuckoo Low, dense thickets u B|B| B
Bubo virginianus Great horned owl Large abandoned hawk nests, large tree cavities C Y|Y]|Y]|Y
Strix varia Barred owl Cool, damp lowlands, cavity trees >20" dbh C Y|Y]|Y]Y
Aegolius acadicus Northemn saw-whet owl Cavity trees >12" dbh C Y Y
Caprimulgus vociferus W hip-poor-will Immature forests, woodlands, shrub areas, large u Sc B|B|B
Archilochus colubris Ruby-throated hummingbird Tubular flowers, especially red C B|B|B B
Sphyrapicus varius Yellow-bellied sapsucker Cauvity trees with >10" dbh Cc B|B|B
Picoides pubescens Downy woodpecker Trees, limbs with decay column >6" dbh C Y|Y]|Y]Y
Picoides villosus Hairy woodpecker Trees, limbs with decay column >10" dbh C Y|Y]|Y]Y
Colaptes auratus Northem flicker Open areas, trees with heart rot [} B|B|B
Dryocopus pileatus Pileated woodpecker Mature trees >20" dbh with decay Cc Y|Y|Y
Contopus virens Eastern wood-pewee Open deciduous and mixed forests, forest edge U B|B| B
Empidonax alnorum Alder flycatcher Thickets, low shrubs, clearings u B B
Empidonax minimus Least flycatcher Open deciduous and mixed forests, forest edge C B|B|B
Sayornis phoebe Eastern phoebe Exposed, streamside perches, sheltered ledges for C B|lB|B
Myiarchus crinitus Great crested flycatcher Mature cavity trees, deciduous forest edge C B|B| B
Vireo solitarius Blue-headed vireo Mixed or predominantly coniferous forests C B|B
Vireo olivaceus Red-eyed vireo Deciduous forests with continuous canopy C B|B|B
Cyanocitta cristata Blue jay Variety of rural to urban habitats A Y|lY[Y]Y
Corvus brachyrhynchos American crow Variety of rural to suburban habitats, open areas A Y|Y|Y]Y
Corvus corax Common raven Cliffs and outcrops in rural areas U Y|Y|Y]Y
Poecile atricapillus Black-capped chickadee Cavity trees >4" dbh A Y|Y]|Y]Y
Sitta canadensis Red-breasted nuthatch Cauity trees in mixed or coniferous woods C Y|[Y]|Y
Sitta carolinensis 'White-breasted nuthatch Cauity trees in hardwoods or mixed woods C Y|lY]Y
Certhia americana Brown creeper 'Woodland trees with sloughing or loose bark C Y|Y|Y]Y
Troglodytes hiemalis \Winter wren Conifer forests near water, often in ravines and swamps | U B|B|B
Regulus satrapa Golden-crowned kinglet Conifer and mixed conifer-hardwood forests u Y|[Y]|Y
Catharus fuscescens Veery Moist woodlands with understory C B B
Catharus guttatus Hermit thrush Coniferous woodlands with dense understory C B
Hylocichla mustelina \Wood thrush Cool, moist, mature deciduous or mixed forests C B B
Turdus migratorius American robin Lawns, fields, agricultural areas, forest openings A B|B| B
Dumetella carolinensis Gray catbird Shrubs, thickets in open country C B|B
Bombycilla cedrorum Cedar waxwing Early successional forests, berry producing trees, C Y|Y|Y]Y
Vermivora peregrina Tennessee warbler Brushy, semi open habitat in coniferous or mixed V] BB
i icapi huille warbler Scattered trees interspersed with brush C B B|B
Parula americana Northern parula The lichen Usnea for nesting C B B|B
Dendroica petechia Yellow warbler Scattered small trees or dense brush A B|B B
Dendroica pensylvanica Chestnut-sided warbler Brush at wood margins, hardwood seedling stands A B|B| B
Dendroica tigrina Cape May warbler Young conifers U B|B
Dendroica caerulescens Black-throated blue warbler Hardwoods with well-developed understory C B
Dendroica coronata Yellow-rumped warbler Coniferous trees, bayberry thickets A BB |B
Dendroica virens Black-throated green warbler |Coniferous forests, mixed woodlands C B B | B
Dendroica fusca Blackburnian warbler Coniferous forests, mixed woodlands U B | B
Mniotilta varia Black-and-white warbler Deciduous or mixed conifer-hardwood forests [ B|B|B|B
Setophaga ruticilla American redstart Deciduous forest and shrub habitats A B|(B|B|B
Seiurus aurocapillus Ovenbird Deciduous or mixed conifer-| forests C B|B|B|B
Seiurus noveboracensis Northern waterthrush Cool, shaded, wet ground with shallow pools u B|B
Oporomis philadelphia Mouming warbler Stands of dense saplings and shrubs, disturbed second U s8lels
growth
Geothlypis trichas Common yellowthroat Shrublands, dense forest edges, regenerating fields C B|B|B B
Wilsonia canadensis Canada warbler Dense vegetation along streams and wet areas within u slels
woodlands
Piranga olivacea Scarlet tanager Mature deciduous and mixed conifer-hardwood forests C B|B| B
Spizella arborea American tree sparrow Shrublands and forest edges during winter C w
Spizella passerina Chipping sparrow Fields and lawns in close proximity to trees (often [ B
Melospiza melodia Song sparrow Wet areas with brushy vegetation A B
Zonotrichia albicollis W hite-throated sparrow Shrublands and dense forest edges C B|(B|B|B
Junco hyemalis Dark-eyed junco Mature conifer forests (often eastern hemlock) C Y|[Y]|Y
Pheucticus ludovicianus Rose-breasted grosheak Forest-field ecotones, thickets, sapling stands C B|B|B
Molothrus ater Brown-headed cowhbird Open fields, mowed grassy areas, low trees A B|B| B
Icterus galbula Baltimore oriole Tall scattered deciduous trees C B|B|B
Carduelis tristis American goldfinch Open, weedy fields with scattered small trees A Y|Y|Y]Y
Coccothraustes vespertinus Evening grosbeak Spruce and fir forest U W w
Mammals
Sorex cinereus Masked shrew Damp woodlands, ground cover U Y|Y]Y Y
Sorex fumeus Smokey shrew Loose damp leaf litter U Y Y Y
Sorex hoyi Pygmy shrew Moist leaf litter, damp soils, riparian areas U Y Y|[Y]|Y
Blarina brevicauda Northem short-tailed shrew Low vegetation, damp, loose leaf litter A Y|Y|Y]Y]|Y
Myotis lucifugus Little brown myotis Dark, warm sites for maternity colonies u B|B|B|B]|B
Lasionycteris noctivagans Silver-haired bat Dead trees with loose bark; streams U SC B|B|B|B]|B
Pipistrellus subflavus Eastern tri-colored bat Warm, draft-free, damp sites for hibemation, open u SC B|B| B B
woodlands
Lasiurus borealis Red bat Deciduous trees on forest edges for roosting u Sc B|B|B B
Lasiurus cinereus Hoary bat Edges of coniferous forests u SC BB |B
Lepus americanus Snowshoe hare Dense brushy or softwood cover C Y|Y|Y]Y]|Y
Tamias striatus Eastern chipmunk Open, deciduous forests and edges C Y|Y|Y]Y
Sciurus carolinensis Eastern gray squirrel Tall trees for dens or leaf nests C Y|Y]|Y
Tamiasciurus hudsonicus Red squirrel Woodlands with mature trees C Y|Y]|Y
Glaucomys sabrinus Northern flying squirrel Mature trees with cauties, arboreal lichens U Y|Y]Y
Peromyscus maniculatus Deer mouse Northern hardwoods or coniferous forests C Y|Y|Y]Y
Clethrionomys gapperi Southemn red-backed vole Springs, brooks, seeps, debris or slash cover C Y|lY]|Y
Microtis pennsylvanicus Meadow vole Herbaceous vegetation, loose organic soils A Y Y
Synaptomys cooperi Southern bog lemming Deciduous or mixed conifer-hardwood forests u Y|Y|Y Y
Napaeozapus insignis Woodland jumping mouse Moist, cool woodland, loose soils U Y|Y Y
Erethizon dorsatum Porcupine Rock ledges or tree dens, northern hardwoods u Y|Y]|Y
Canis latrans Coyote Forests, forest edges, agricultural land u Y|Y|Y]Y]|Y
Vulpes vulpes Red fox Forests, forest edges, agricultural land U Y|Y]|Y Y
Urocyon cinereoargenteus Gray fox Hollow logs, tree cavities, rock crevices U Y|Y]|Y Y
Ursus americanus Black bear Fallen trees, hollow Iug;, rock ledges, slash piles, U vlivlivylvly
northern hardwoods, mixed forests
Procyon lotor Raccoon Hollow trees Cc Y|Y Y
Martes pennanti Fisher Coniferous and mixed conifer-hardwood forests, u v v lwlw
adequate den sites
Mustela erminea Ermine Dense brushy cover U Y|Y|Y]Y]|Y
Mustela frenata Long-tailed weasel Diversity of forested and partially forested habitats and U vly v |y
edges
Mephitis mephitis Striped skunk Agricultural areas, open habitats, often in suburban C Y] Y]Y]Y]Y
Lynx rufus Bobcat Rock ledges, under windfalls, hollow logs u SC Y|Y]|Y Y
Odocoileus virginianus White-tailed deer Softwood yarding cover in winter C Y|Y|Y]Y]|Y
Alces alces Moose Wella‘nds preferred in the summer for insect relief and c vivlylyly
aquatic
Relative Status Season ofpse ‘Rep[;e; 5) an 12 z ; (2) 12 g
Abundance E - Endangered B - Breeding Season
A - Abundant ||T-Threatened M- Migration ’M 521 53| 63] 34] 7} 1
C-Common SC- Special Concern  [|W - Wintering [Mammals 32y 28 zqg 28| 18| 25/ O
U - Uncommon Y - Yearround [Total (120) 93] 89 101] 54] 46[ 11

R -Rare






Exhibit 13A: Land Use Regulation Commission Application
Bull Hill Wind Project, Hancock County, ME

Appendix B
Publicly Available Post-Construction Results





Exhibit 13A: Land Use Regulation Commission Application
Bull Hill Wind Project, Hancock County, ME

Appendix B Table 1. Available raptor and owl mortality data reported at wind farms in the U.S. (outside of California) from 1994-2009

Location

Habitat Type (# Turbines)

Study
period

Search Interval

Number of fatalities and species

Dates of carcass discovery

Reference

Bliss NY

agricultural, woodland (67/100.5)

April 21 - Nov 14, 2008

8 daily, 8 every 3-days, 7 every 7-days

3 red-tailed hawk, 1 sharp-shinned hawk

n/a

Jain etal. 2009d

forested ridge, agricultural,

Casselman, PA reclaimed mine (23/34.5) April 19 - Nov 15, 2008 10 daily 0 n/a Arnett et al. 2009
Clinton, NY agricultural, woodland (67) 2008 8 daily, 8 every 3-days, 7 every 7-days 1 broad-winged hawk May Jain etal. 2009b
Cohocton and Dutch Hill, NY agricultural (50) 2009 5 daily, 12 weekly 1 sharp-shinned hawk 7/8/2009 Stantec 2010a
Ellenburg, NY agricultural, woodland (54) 2008 6 daily, 6 every 3-days, 6 every 7-days 1 broad-winged hawk June Jain etal. 2009c
wetland/wastewater treatment NJ Audubon

Jersey Atlantic, NJ (5/7.5) 1/1 - 8/31/2009 3 days/week 1 osprey 8/18/2009 Society, 2009
Lempster, NH forested ridgeline (12) 2009* 4 daily 0 n/a Tidhar 2009

woodland, agricultural grassland
Maple Ridge, NY (120) 2006 10 every 3 days, 30 7 days, 10 daily 1 American kestrel 7/6/2006 Jain etal. 2007

red-tailed hawk (1 found 8/07,
2 found 9/07) // (1 sharp-
shinned hawk and 2 red-

woodland, agricultural grassland tailed hawk dates not
Maple Ridge, NY (195) 2007 64 weekly 1 American kestrel, 5 red-tailed hawk reported) Jain etal. 2008

woodland, grassland, agricultural 1 American kestrel, 2 sharp-shinned
Maple Ridge, NY (120) 2008 64 weekly hawk, 1 Cooper's hawk n/a Jain etal. 2009a

2 of 28 daily, 28 of 28 weekly, seasonal
Mars Hill, ME forested ridgeline (28) 2007 dog searches 0 n/a Stantec 2008
Mars Hill, ME forested ridgeline (28) 2008 28 of 28 weekly, seasonal dog searches 1 barred owl 4/11/2008 Stantec 2009a
Massachusetts Maritime
Academy Turbine, 24 April - 30 November,
Massachusetts coastal (1/0.66) 2006 4-12 searches/week 1 osprey n/a Mietstra 2008
Massachusetts Maritime
Academy Turbine, 15 April - 30 November,
Massachusetts coastal (1/0.66) 2007 3-5 searches/week 0 n/a Mietstra 2008
2 August- 13

Meyersdale, PA forested ridgeline (20/30) September, 2004 10 daily, 10 weekly 0 n/a Arnett et al. 2005
Munnsville, NY agricultural (23) 2008 12 weely 2 red-tailed hawk 7/16 and 8/14 Stantec 2009b
Searsburg, VT forested ridge (11) 1997 11 total (4 per search) 2-6 days per month 0 n/a Kerlinger 2002
Somerset County, PA agricultural grassland (8) 2000 n/a 0 n/a Kerlinger 2006
Stetson, ME forested ridgeline (38) 2009 19 weekly 1 red-tailed hawk** 7/27/2009 Stantec 2010a






Exhibit 13A: Land Use Regulation Commission Application
Bull Hill Wind Project, Hancock County, ME

Appendix B Table 2. Comparison of bird and bat mortality at existing wind farms in the eastern U.S.

Estimated total

Estimated total

# BATS found BAT # BIRDS found BIRD
Habitat type Dates during surveys |[fatalities/turbine| during surveys |fatalities/turbine
Site (#turbines) surveyed |Search interval (incidental) /year (total) (incidental) lyear (total) Reference
agricultural April 1994 - Dec 0.33-0.66
Buffalo Ridge, Minnesota grassland (73) 1995 30-50 weekly n/a n/a 7 fatalities/t/yr (36 total) |Osborn et al . 2000
Buffalo Ridge, Minnesota agricultural 15 March - 15 Johnson etal.
(Phase 3) grassland (138) | November, 1999 | 30 ewery 14 days n/a n/a 20 4.45/t/yr (613) 2002
15 June - 15
agricultural September, 2001 1.30-3.02/t/yr (364- Johnson and
Buffalo Ridge, Minnesota grassland (281) and 2002 83 of 103 bi-weekly 151 849) n/a n/a Strickland 2004
11 total (4 per
30 June - 18 search) 2 to 6 days
Searsburg, Vermont forested (11) October, 1997 per month 0 n/a 0 n/a Kerlinger 2002
1.16-4.26/t/yr (36- Sagrillo 2003,
Kewaunee County, Wisconsin | agricultural (31) 1999 - 2001 n/a n/a 132) 25 1.29/t/yr (40) Sagrillo 2007
Somerset County, Pennsyivania | agricultural (8) | 2000 (12 months) n/a 0 n/a 0 n/a Kerlinger 2006
4.04Mtyr (178 + 33
forested ridgeline | 4 April - 11 Nov, due to substation Kerns and
Mountaineer, West Virginia (44) 2003 2x per week 475 47 53/tlyr (2092) 69* lighting) Kerlinger, 2004
forested ridgeline 31 July-11
Mountaineer, West Virginia (44) September, 2004 | 22 daily, 22 weekly 398 (68) 38/t/yr (1364-1980) 15 (n/a) n/a Arnett 2005
forested ridgeline 2 August- 13
Myersdale, Pennsylvania (20) September, 2004 | 10 daily, 10 weekly 262 (37) 25/t/yr (400-660) 13 (4) n/a Arnett 2005
24 March- 10
Top of lowa, lowa agricultural (89) | December, 2004 | 26 every 3-days 44 (nla) 10.17/tlyr (905) 5 (n/a) 0.9/tlyr (80 total) Koford et al. 2005
18 of 18 every
week, every 2
reclaimed mine | April - December, |weeks, or every 2-5
Buffalo Mtn, Tennessee on ridge (18) 2005 days 243 (14) 63.9/thyr (1,149) 9(2) 1.8/t/lyr (111.6 total) | Fiedler etal. 2007
woodland, June 17 -
grassland, November 15, |10 every 3-days, 30 11.39-20.31/thyr 3.10-9.48/tlyr (372-
Maple Ridge, New York agricultural (120) 2006 7-days, 10 daily 326 (58) (1367-2437.2) 123 (15) 1138 total) Jain etal . 2007
woodland, April 30 -
grassland, November 14, 15.54-18.53/tlyr 5.67-6.31/t/yr (1106-
Maple Ridge, New York agricultural (195) 2007 64 weekly 202 (81) (3030-3614) 64 (32) 1230) Jain etal. 2008
woodland,
grassland, April 15 - 8.18 - 8.92/t/yr (1595- 3.42-3.76/tlyr (667-
Maple Ridge, New York agricultural (195) [ November 9, 2008 64 weekly 140 (76) 1739) 74 (23) 733) Jain etal. 2009a
2 of 28 daily, 28 of
23 April- 3 June, 28 weekly,
forested ridgeline | 15 July-23 Sept seasonal dog 0.43/thyr-4.4ltlyr (12.1- 0.44-2.5/tlyr (26.8-
Mars Hill, Maine (28) 2007 searches 22 (2) 122.5) 19 (3) 69.2 total) Stantec 2008
28 of 28 weekly,
forested ridgeline | 19 April- 6 June, seasonal dog 0.17/tlyr-0.68l/t/yr (5- 2.4lthyr-2.65/tlyr (57-
Mars Hill, Maine (28) 15 July-8 Oct 2008 searches 5 19) 17(4) 74) Stantec 2009a
12 of 23 weekly,
agricultural and | April 15-November seasonal dog 1.71-2.22//yr (39.2-
Munnsville, New York forested uplands 15, 2008 searches 9(1) 0.70-2.90/t/yr 7(3) 51.12) Stantec 2009b
forested ridgeline | July 18-October 7.76-24.21/t/yr (636- 2.41-3.81/tlyr (198-
Mount Storm, West Virginia (82) 17 2008 18 weekly, 9 daily 182 (27) 1985) 29 (8) 312) Young etal. 2009
1.43-2.48 small
8 daily, 8 every 3- birds/tiyr (96 -166);
agricultural, April 26 to October | days, 7 every 7- 3.76-5.45/tlyr (252- 0.88 med-large
Clinton, New York woodland (67) 13,2008 days 39 (14) 365) 14 (9) birds/t/yr (59) Jain et al. 2009b
0.92-1.10 small
6 daily, 6 every 3- birds/tlyr (62-74);
agricultural, April 28 to October| days, 6 every 7- 3.37-6.59/tlyr (226- 0.77 med-large
Ellenburg, New York woodland (54) 13,2008 days 34 (25) 441) 12 (10) birds/t/yr (51) Jain etal. 2009c
0.74-4.04 small
8 daily, 8 every 3- birds/tiyr (50-271);
agricultural, April 21 - Nov 14, days, 7 every 7- 7.58-14.66/t/yr (508- 0.25-0.66 med-large
Bliss, New York woodland (67) 2008 days 74 (15) 983) 20 (7) birds/tlyr (17-44) Jain et al. 2009d
forested ridgeline | April 15-June 1; 0.58/t/spring (7); 0.80/t/spring (10);
Lempster, NH 12) July 15-Oct 31 4 daily 10 (2) 5.51/t/fall (66) 9(4) 5.95/t/fall (71) Tidhar 2010
agricultural, April 15 - Nov 15, 13.8-40.4/tlyr (804-
Cohocton and Dutch Hill, NY woodland (50) 2009 5 daily, 12 weekly 62 (7) 2002) 15 (3) 2.9-4.7/t/yr (147-235)| Stantec 2010b
forested ridgeline | April 20 to Oct 21, 2.11Myr 4.03/thyr
Stetson Mountain |, Maine (38) 2009 19 weekly 5(0) (80) 30 (9) (153) Stantec 2010a
Normandeau
Associates, 2010
preliminary
forested ridgeline | April 19 to Oct 15, estimates, unpubl.
Stetson Mountain Il, Maine a7 2010 17 weekly 14 2.A8lthyr (42.12) 11 2.14/tyr (36.41) data

*33 birds found on May 23, 2003 at turbines near a substation and at substation associated with sodium vapor lights

**Results of spring interim report, study period April 20 to June 1.







STATE OF MAI
DEPARTMENT OF INLAND FISHE
FISHERIES DIVISION
PO BOX 220
JONESBORO. MAINE 04648

Phone (207) 434 - 3025 FAX (2073434 - 5925 ROLAND D MARTIN
COMMISSIONER

John E. Baldacci
GAOVERNGR

July 8, 2009

Emily Walsh, Project Manager
Stantec Consulting

30 Park Drive

Topsham, ME 04086

Dear Emily:

After reviewing the maps showing the potential wind facility in Eastbrook, Maine, there are no
significant fishery resources in that area. I note that cach of the two sites being considered have
several streams and there is a good chance that some of them have brook trout, but wind facilities
are usually located as high as possible so they would likely be higher than these streams.
However, if the project is eventually built, we may desire to provide input on how the power
lines cross these streams.

¢
§

Rick Jordan
Regional Fisheries Biologist

Cc: Steve Timpano





United States Department of the Interior

FISH AND WILDLIFE SERVICE

Maine Field Office — Ecological Services
17 Godfrey Drive, Suite 2
Orono, ME 04473-3702
(207) 866-3344 Fax: (207) 866-3351
In Reply Refer To: 53411-2009-TA-334
FWS/Region5/ES/MEFO
November 17, 2009

Emily Walsh
Stantec Consulting
30 Park Drive
Topsham, ME 04086

Dear Ms. Walsh:

Thank you for your letter dated June 19, 2009, requesting information or recommendations from
the U.S. Fish and Wildlife Service (Service) concerning a proposed wind project located at
Eastbrook and T16 MD, Maine. We recommend that you consult the Service’s interim guidance
on wind energy development at http://www.fws.gov/habitatconservation/wind.pdf. We used the
Service’s interim guidance as a model for developing Guidelines for Building and Operating
Wind Energy Facilities in Maine Compatible with Federal Fish and Wildlife Regulations, which
are attached to this letter. We stepped down the national interim guidance to make the guidance
more relevant for Maine wind energy developers. We provide these guidelines so you can make
an informed decision regarding site selection, project design, and address the requirements of
federal fish and wildlife legislation.

We provide the following information concerning species protected under the Endangered
Species Act, Bald and Golden Eagle Protection Act, and Migratory Bird Treaty Act for the
project area that you are considering:

Endangered Species Act (ESA)

Under Section 7 of the ESA federal agencies that permit or fund wind energy projects must
determine if a project may affect federally listed species. If the federal agency determines that a
project has “no effect” on a listed species or their critical habitat, they do not need to seek the
concurrence of the Service. If the federal agency determines that a project is “not likely to
adversely affect” a listed species, the agency must explain the basis for their determination and
seek the written concurrence of the Service. Projects that have an “adverse effect” on a listed
species require formal Section 7 consultation with the Service.

Unauthorized take of federally-listed species is prohibited under Section 9 of the ESA. If take of
a listed species is anticipated, wind developers are encouraged to contact the Service to discuss
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obtaining an incidental take permit under Section 10 of the ESA, which involves developing a
Habitat Conservation Plan.

Atlantic salmon

The proposed wind project occurs within the range of the federally endangered Gulf of Maine
Distinct Population Segment (GOM DPS) of Atlantic salmon (Salmo salar) in Maine (74 FR
29344; June 19, 2009). The Atlantic salmon GOM DPS encompasses all naturally spawned and
conservation hatchery populations of anadromous Atlantic salmon whose freshwater range
occurs in the watersheds from the Androscoggin River northward along the Maine coast to the
Dennys River and wherever these fish occur in the estuarine and marine environment. Included
in the GOM DPS are all associated conservation hatchery populations. The proposed project site
is within the area designated as critical habitat for Atlantic salmon (74 FR 29300; June 19, 2009).
Federal agencies permitting or funding your project should consult with the Service according to
Section 7 of the ESA.

Construction associated with wind power projects may cause adverse effects to the federally-
endangered Atlantic salmon if there are stream crossings or sedimentation caused from access
roads or transmission lines in salmon habitat. We ask that you document any stream crossings
and share this information with the Service and federal permitting or funding agencies (Army
Corps of Engineers, or others) who are required to consult with the Service according to Section
7 of the ESA. We encourage project designs that will avoid and minimize adverse effects on
salmon and their habitat.

Bald and golden eagles

Migratory bald eagle (Halieetus leucocephalus) and golden eagles (Aquila chrysaetos) may
occur at your project site. Bald eagle nests are known at Spectacle Pond, Scammon Pond,
Molasses Pond, and Abrams Pond (see maps), but survey information is incomplete. In addition,
there could be bald eagle nests on other waters within the project area. We do not know if bald
eagle nest surveys have been conducted recently in this area. If not, we suggest you conduct
surveys within four miles of your project. Further information on eagle nests and status may be
obtained from Charlie Todd, MDIFW, 650 State St., Bangor, ME 04401.

Wind energy projects can affect bald and golden eagles by degrading or fragmenting habitat,
taking birds by collision with rotating turbine blades, or by introducing new sources of
disturbance (noise, construction activity, permanent changes to the landscape, barriers to
movement, and increased human activity). Furthermore, both bald and golden eagles may be
attracted to forest openings around wind turbines to feed, particularly if sources of carrion (large
birds killed by collisions) are present. Emerging information suggests that in some situations,
wind power may cause significant take and disturbance of eagles. For this reason, we
recommend that you document eagle movements (resident and migratory birds) at your project
location and locate eagle nests, communal roosts, and communal foraging areas within four
miles of your proposed project location. See the attached guidelines for further information.





Although the bald eagle has recovered such that it no longer is protected under the ESA (August
9,2007), it remains protected from take under the Bald and Golden Eagle Protection Act
(BGEPA)(16 U.S.C. 668-668d) and the Migratory Bird Treaty Act (16 U.S.C. 703-712). “Take”
under BGEPA means to pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest
or disturb. Disturb means to agitate or bother a bald or golden eagle to a degree that causes, or
is likely to cause, based on the best scientific information available, 1) injury to an eagle; 2) a
decrease in its productivity, by substantially interfering with normal breeding, feeding, or
sheltering behavior; or 3) nest abandonment, by substantially interfering with normal breeding,
feeding, or sheltering behavior (72 FR 31332, 2007).

The U.S. Fish and Wildlife Service prepared National Bald Eagle Management Guidelines
(http://www.fws.gov/migratorybirds/CurrentBirdIssues/NationalBaldEagleManagementGuidelin
es.pdf) to help landowners, land managers and others meet the intent of BGEPA and avoid
disturbing bald eagles. Please note that our National Bald Eagle Guidelines do not provide
guidance for large development projects like wind power projects. See our Guidelines for
Building and Operating Wind Energy Facilities in Maine Compatible with Federal Fish and
Wildlife Regulations for additional information.

Other protected species and rare natural communities:

We did not review this project for state-listed plants, natural communities and wildlife. We
recommend that you contact the Maine Department of Inland Fisheries and Wildlife for
additional information on state-threatened and endangered wildlife and wildlife species of
special concern. The Maine Endangered Species Act may protect some of the species in your
project area. ‘

Steve Timapano

Maine Department of Inland Fisheries and Wildlife
284 State Street

State House Station 41

Augusta, ME 04333-0041

Phone: 207 287-5258

We recommend that you contact the Maine Natural Areas Program for additional information on
state-threatened and endangered plant species, plant species of special concern, and rare natural
communities.

Lisa St. Hilaire

Maine Natural Areas Program
Department of Conservation
93 State House Station
Augusta, ME 04333

Phone: 207 287-8046





Migratory Bird and Bat Concerns

Wind energy projects can adversely affect birds and bats and their habitats. Foremost, the
potential exists for bird and bat collision within the rotor-swept area of each turbine. The
potential for collision with resident or migratory species of birds and bats is affected by many
factors but location of the wind turbines seems to be one of the most important.

The potential for harm makes careful evaluation of wind facilities essential. Each proposed
development site is unique and requires individual evaluation. The Service’s guidance on wind
energy development should be consulted (http://www.fws.gov/habitatconservation/wind.pdf).
Please see our Guidelines for Building and Operating Wind Energy Facilities in Maine
Compatible with Federal Fish and Wildlife Regulations for additional guidance.

Wetlands

Your project may require bridging, filling, or degrading certain wetlands or other waters of the
United States under jurisdiction of section 404 of the Clean Water Act, which may require
permits be acquired from the U.S. Army Corps of Engineers. The Service may provide
recommendations to the Army Corps to avoid and minimize effects to fish and wildlife in issuing
Clean Water Act permits.

In summary, to ensure that appropriate areas are selected for wind power development and that
these facilities are developed in the most environmentally sound manner we recommend that you
follow Guidelines for Building and Operating Wind Energy Facilities in Maine Compatible with
Federal Fish and Wildlife Regulations and the Service’s Interim Guzdance on Avoiding and
Minimizing Wildlife Impacts from Wind Turbines
http://www.fws.gov/habitatconservation/wind.pdf)

If you have any questions, please call Mark McCollough (Canada lynx and bald eagles) at (207)
866-3344 x115 or Wende Mahaney (wetlands and Atlantic salmon) at (207) 866-3344 x118.

Sincerely,
/f{/éq Wwallas
Erin Williams for

Lori H. Nordstrom, Project Leader
Maine Field Office

cc: Steve Timpano, MDIFW — Augusta, ME
Charlie Todd, MDIFW — Bangor, ME
Jay Clement, ACOE — Manchester, ME
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

Maine Field Office ~ Ecological Services
17 Godfrey Drive, Suite #2
Orono, ME 04473
Phone: {207) 866-3344 Fax: (207) 866-3351

(zuidelines for Building and Operating Wind Energy Facilities in Maine
Compatible with Federal Fish and Wildlife Regulations
Developed by the Maine Field Office, U. S. Fish and Wildlife Service
November, 2009

Background: Wind energy is renewable, produces no emissions, and can be an environmentally
friendly technology. Development of wind energy is endorsed by the Secretary of the Interior.
However, wind energy facilities can adversely affect fish and wildlife and their habitats. The
Service’s mission is conservation of fish and wildlife in the public trust. Our goals are to ensure
renewable energy is fish, wildlife and habitat friendly and to make informed decisions and
recommendations based on sound environmental assessment. Project review and permitting will
be expedited when projects avoid, minimize, and mitigate adverse effects to federal trust
FESOUICes.

Proper siting of turbines continues to be our most critical concern related to wind energy
development both to avoid and minimize wildlife mortality and habitat fragmentation. As more
facilities are built, the cumulative effects of this rapidly growing industry may initiate or
contribute to the decline of some wildlife populations. The potential harm to these populations
from an additional source of mortality makes careful evaluation of the siting and effects of
proposed facilities essential.

The Service is currently participating on a Federal Advisory Committee to develop national
guidelines for site selection, evaluation, construction, and operation of wind energy facilities
across the country. These new guidelines will be posted on the Service’s national wind energy
web page (http://www.fws.gov/habitatconservation/wind.html). Until new guidelines are
prepared, wind energy developers and their consultants should consult the Service’s Interim
Guidance on Avoiding and Minimizing Wildlife Impacts from Wind Turbines (2003) are available
at the same website.

Purpoge: We provide these guidelines so you can make an informed decision regarding site
selection, project design, and address the requirements of federal fish and wildlife legislation.
‘These guidelines also provide information on Service wind energy guidance documents and
wildlife species that we consider during the formal consultation process for construction projects.
We hope this information assists you during your initial pre-site considerations and project
design and encourage you to consult with us early in your wind energy development process.
The project review and permitting process will proceed more quickly if projects avoid, minimize,
and mitigate adverse effects to federal trust resources. We used the Service’s interim gnidance






as a model for developing the guidance that follows, but stepped them down to make the
guidance more relevant for Maine wind energy developers.

Legal authorities: This guidance advises you of federal wildlife laws applying to wind power,
including the Endangered Species Act as amended (16 U.S.C. 1531-1543), Bald and Golden
Eagle Protection Act (16 U.S.C. 668-668d, 54 Stat. 250), and Migratory Bird Treaty Act (16
U.S.C. 703-712).

Endangered Species Act (ESA): Under Section 7 of the ESA federal agencies that permit or
fund wind energy projects must determine if a project may affect federally listed species. H the
federal agency determines that a project has “no effect” on a listed species or their critical
habitat, they do not need to seek the concurrence of the Service. If the federal agency determines
that a project is “not likely to adversely affect” a listed species, the agency must explain the basis
for their determination and seek the written concurrence of the Service. Projects that have an
“adverse effect” on a listed species require formal Section 7 consultation with the Service.

Unauthorized take of federally-listed species is prohibited under Section 9 of the ESA. If take of
a listed species is anticipated, wind developers are encouraged to contact the Service to. discuss
obtaining an incidental take permit under Section 10 of the ESA, which involves developing a
Habitat Conservation Plan.

Several federally listed species could be affected by wind power projects in Maine. The
federally-threatened Canada lynx occur throughout northern Maine. Critical habitat was
designated in March 2009 in northwestern Maine. The endangered Atlantic salmon Gulf of
Maine Distinct Population Segment encompasses all naturally spawned and conservation
hatchery populations of anadromous Atlantic salmon whose freshwater range occurs in the
watersheds from the Androscoggin River northward along the Maine coast to the Dennys River
and wherever these fish occur in the estuarine and marine environment. Critical habitat was
designated throughout much of this area in June 2009. The federally threatened piping plover
and roseate tern nest along the coast of Maine. Other federally-listed species occur in Maine and

could occur in your project area.

Bald and Golden Eagle Protection Act (BGEPA): Although the bald eagle has recovered such
that it no longer is protected under the ESA (August 9, 2007), it remains protected from take
under the Bald and Golden Eagle Protection Act (BGEPA)(16 U.S.C. 668-668d) and the
Migratory Bird Treaty Act (16 U.S.C. 703-712). “Take” means to pursue, shoot, shoot at,
poison, wound, kill, capture, trap, collect, molest or disturb. The term “disturb” under the
BGEPA means to agitate or bother a bald or golden eagle 10 a degree that causes, or is likely to
cause, based on the best scientific information available, 1) injury to an eagle; 2) a decrease in its
productivity, by substantially interfering with normal breeding, feeding, or sheltering behavior;
or 3} nest abandonment, by substantially interfering with normal breeding, feeding, or %hultcrmg
behavior-(72 FR 31332, June 5, 2007). It is the responsibitity of landowners and project
proponents to determine whether their project will take or disturb eagles. A permit is necessary
to avoid potential liability for take.

4





The U.5. Fish and Wildlife Service prepared National Bald Eagle Management Guidelines
(http:/fwww fws.gov/migratorybirds/CurrentBirdIssues/NationalBaldEaele ManagementGuidelin
es.pdf) to help landowners, land managers and others meet the intent of BGEPA and avoid
disturbing bald eagles. Please note that our National Bald Eagle Guidelines do not provide
guidance for large development projects like wind power projects.

The Service published a final rule explaining policies and procedures for applying for incidental
take permits under the BGEPA (FR 74 46836-46879), which became effective on November 10,
2009. Draft Implementation Guidance for Eagle Take Permits will soon be distributed for public
notice and comment and will provide further details on application requirements and procedures.
The Service will soon release new national Draft U. S. Fish and Wildlife Service Raptor
Conservation Measures for public notice and comment, which will specifically address lethal
infrastructure projects such as wind power. The measures will also provide the interim guidance
for golden eagle disturbance until species-specific guidance can be developed.

With extensive habitat and over 500 nesting pairs of bald eagles in Maine, nesting, migrating,
wintering, summering, and transient bald eagles occur throughout the state. Maine was theast
state to support nesting golden eagles in the eastern U. S. (up to 1999), and a small (100+ pairs),
but growing population nests immediately north in Quebec and Labrador. Golden eagles nest in
the Gaspe region of Quebec, have been seen in Maine in recent years during the breeding season,
and may reoccupy Maine in the future.

Migratory Bird Treaty Act (16 U.S.C. 703-712; MBTA): The MBTA prohibits the taking of
migratory birds, their eggs, parts, and nests. While the MBTA has no provision for allowing an
unauthorized take, we recognize that some birds may be killed at structures such as wind turbines
even if all reasonable measures to avoid take are implemented. We encourage wind power
proponents to utilize the Service’s wind energy guidelines, complete appropriate pre- and post-
construction studies, and to site and operate wind projects to avoid and minimize take of
migratory birds, '

Bats: There are no federal regulations protecting bats, however, the Service encourages you to
incorporate measures to avoid and minimize risk to bats. The federally endangered Indiana bat is
not known to occur in Maine.

Some wind energy projects have been especially injurious to bats. Foremost, the potential exists
for death to bats from collision or “barotraumas” (low pressure damage to lungs) within the
rotor-swept area of wind turbines. The potential for mortality of bats is affected by many factors
but location of the wind turbines seems to be one of the most important. The potential for harm
makes careful evaluation of wind facilities essential.

Wetlands: Your project will likely require bridging, filling, or degrading certain wetlands or
other waters of the United States under jurisdiction of section 404 of the Clean Water Act, which
may require permits be acquired from the U.S. Army Corps of Engineers. The Corps of
Engineers requires project proponents to avoid, minimize, and mitigate wetland impacts, and the
Service strongly supports this sequential approach to permitting. The federal “nexus” of wetland





permitting by the Army Corps may require ESA consultation. The Service may provide
recommendations to the Army Corps to avoid and minimize effects to fish and wildlife in issuing
Clean Water Act permits.

Organization: The following guidelines provide Maine wind project developers with methods
to assess potential effects, design, and operate a wildlife-friendly wind facility,. We have
organized these steps into three stages of wind facility development:

Stage 1: Site evaluation and selection
Stage 2: Project design and construction
Stage 3: Facility operation, monitoring, and adaptive management.

Each proposed wind power development site is unigue and requires detailed, individual
evaluation. We encourage wind energy proponents to develop site evalvation and pre- and post-
construction surveys simultaneously with the Service, Maine Department of Inland Fisheries and
Wildlife (MDIFW), and appropriate state and federal agencies. Site evaluations are important to
select appropriate areas for wind development where adverse effects to wildlife and habitats can
be avoided or minimized. Preconstruction surveys may allow for the project to be designed in
such a way to further avoid or minimize impacts. As with all development projects, we
encourage wind developers to consult early and consult often with our field office to minimize
impacts to fish and wildlife. Doing so will facilitate permit review and result in compliance with
federal legislation.

Stage 1: Site Evaluation and Selection

The first step in the assessing potential wind power sites is to conduct a regional evaluation of
possible project locations to avoid adverse effects to fish and wildlife resources, wetlands, and
sensitive ecosystems. Large project developers of all kinds typically conduct a regional
evaluation of potential sites using information in the public domain and contacts with the
Service, MDIFW, Maine Natural Areas Program, and other agencies. Wind developers are
encouraged to use the site evaluation protocol in Appendix 1 of the Service’s Interim Guidance
on Avoiding and Minimizing Wildlife Impacts from Wind Turbines. Information should be
evaluated on federal and state-listed species and their critical habitats; bald and golden eagles;
migration corridors for birds, bats, and other wildlife; characterization of wildlife habitats present
including wetlands; and proximity to state or national parks or wildlife refuges. If state and
federal agencies lack data on these natural resources, project proponents are encouraged to seek
help in designing studies to secure this information. The purpose of this reconnaissance is to
identify and exclude sites with special designation and/or particularly high risks to fish and
wildlife, identify sites that may be promising for wind power, and ultimately select a site that
meets the wind developer’s requirements while avoiding and minimizing impacts to fish and
wildlife.

stage 2: Project Design and Construction

After an appropriate wind development site is selected where impacts to fish and wildlife remain
a concern, attention should be given to avoiding and minimizing impacts to fish and wildlife





through careful project design. If endangered species are present, consultation should begin with
federal permitting agencies and the Service.

The following recommendations for wind energy development in Maine are intended to assist
developers who are in the planning and design process. These recommendations will further
avoid and minimize adverse effects to wildlife and their habitats and may evolve over time as
new federal guidelines are developed and additional experience, monitoring and research, and
adaptive management practices document how best to avoid and minimize impacts to wildlife.
The Service will work with developers, the State, and other stakeholders to evaluate, revise, and
update these recommendations. If necessary, additional recommendations may be made to
address site-specific concerns.

Recommendations for addressing wildlife concerns in the development of wind energy
projects in Maine.

1.

When sites are being considered for potential wind power development (prior to
placement of met towers) we encourage developers and their consultants to promptly
contact our office to request information on federal trust species in the area, Itis,
important that you identify your project as a potential wind energy project so that we can
provide you with the best information and recommendations. The Service recommends
development and agency review of pre-construction study plans that describe proposed
assessments for endangered species, bald and golden eagle, migratory bird, wetland and
other natural resources of concern.

To address the Endangered Species Act we will like ly require surveys and/or habitat
assessments for federally-listed species. These eva]uatzons will be used by the federal
agency authorizing, implementing, or funding the project to complete their evaluation of
effects on listed species. If there is no federal connection to the project this information
can be used to identify whether there is a risk of incidental take such that an incidental
take permit may be necessary. Survey design may vary between sites in extent,
methodology, and duration according to species and site. Survey designs should be
developed with the Service to assure proper methods are being used and to determine
where to focus additional investigations. Pre-construction surveys, whether in progress
or completed, do not imply the Service’s sanction for development of a site.

To address the Bald and Golden Eagle Protection Act we recommend surveys begin at
least two years in advance of anticipated project construction to identify important eagle
feeding, roosting, nesting or wintering areas eagle areas within four miles of your project
area. Four miles is an average distance that Maine bald eagles may be expected to travel
within their nesting territory or from roosting, foraging, or wintering arcas.

If important eagle areas are identified by MDIFW or the Service or discovered via.
surveys, we recomumend two years of pre-construction studies be completed to obtain
baseline information on eagle nest productivity, document use of feeding, roosting,
nesting or wintering areas, documenting movernents in relation to proposed turbine
locations (including an analysis of spatial use in relation to rotor swept zone), numbers





moving through the project area, movements in relation to meteorclogical conditions, and
phenology of movements. For proposed wind projects located within four miles of eagle
nests, we recommend that eagle movement studies be conducted for two years for at least
20 days each nesting season when adult eagles and their fledged young are most active
(June through early October). Migrating eagle information should be collected as part of
raptor migration surveys (see recommendation #4).

The purpose of surveys is to document the use and location of important eagle areas in
relation to the proposed infrastructure, document eagle use of the project area, and ensure
proper siting and placement of infrastructure to avoid take of cagles. For example, wind
turbines sited between several bald eagle territories and a river that serves as the gagle’s
primary feeding area will have a higher risk of mostalities than it would if sited outside of
the flight path of the eagles.

Fagle migration and movement data should be used to develop a quantitative risk
assessment to determine likelihood of take of bald and golden eagles. If the risk
assessment suggests that incidental take of eagles is likely, developers should employ
measures to avoid take of eagles. Developers are advised to seek a BGEPA incidental
take permit from the Service if take or disturbance cannot be avoided. Under a BGEPA
permit, developers will likely be requested to conduct long-term post-construction studies
of behavioral response to wind turbines, and monitoring of mortality, injury, and
productivity so that the effects of the wind project on eagles can be monitored and
understood. Additionally, an adaptive management plan likely will be required to
regularly review and analyze eagle data, meet with the Service to discuss results, and
develop appiopriate measures to further reduce take of eagles. Mitigation for take may
be necessary.

If the risk assessment suggests that take of eagles is not likely, but important eagle
feeding, roosting, nesting or wintering areas are nearby or mi gratory eagles frequent the
area, then long-term monitoring would be advised to periodically reassess risk to eagles
under BGEPA. 4

To address Migratory Bird Treaty Act and bat concerns, we concur with
recommendations for migratory bird and bat surveys found in MDIFW and Maine
Department of Environmental Protection (MDEP) Methodologies Jor Evaluating Bird
and Bat Interactions with Wind Turbines in Maine, Atiachment H

(http:/fwww.maine sov/doc/mfs/windpower/pubs/report/wind power task force ipt fin

al_021408.pdD).

Bird and bat survey information will be used by the Service to evaluate and comment on
overall site suitability, siting of turbines and other infrastructure, habitat fragmentation,
and risk to birds and bats. In addition survey data may be used to inform permit review
with other agencies, permit conditions, design and duration of post-construction studies,
and adaptive management programs.

We encourage wind developers and their consultants to review and incorporate the
Service’s Interim Guidance on Avoiding and Minimizing Wildlife Impacts from Wind
Turbines (2003)(http://www fws.gov/habitatconservation/wind.pdf) This document






provides the Service’s guidance on locating and operating wind turbines and associated
structures. Employing these guidelines will help avoid and minimize impacts to wildlife
and facilitate permit review.

6. In addition to the recommendations above, we suggest:

@

Minimize area disturbed by site development, construction, and operation.
Minimize number and length of access roads. Maintain minimum road width
after construction. Avoid long road cuts that block wildlife movements.

Time site-clearing and developing activities to avoid the bird nesting period.

Avoid degrading high-value habitats (e.g. vernal pools, emergent wetland,
streams, eel grass beds and estuaries)

Minimize construction and management activities that may attract birds and bats
(e.g. remove sources of carrion that could attract raptors and revegetate turbine
pads to forest to deter foraging raptors).

To reduce bird collisions, place collector transmission lines underground unless
prohibitively expensive or where greater impacts to biological resources would
tesult. TransmisSion infrastructure should comply-with the Suggested Prictices

Jor Avian Protection on Power Lines (2006) http:/fwww.aplic.org/). Overhead

lines may be acceptable if located away from high use bird areas {gaps between
ridges, crossings between roosting and feeding areas) and if deterrent devices are
deployed (especially over water and wetland crossings).

Use tubular towers (not lattice) and avoid guy wires to reduce perching
opportunities and risk of collision.

To avoid disorienting or attracting migratory birds, turbines should not be placed
near other light sources (e.g. lighthouses). FAA-required visibility lighting should
employ only strobe lighting. Solid red or pulsating red incandescent lights should
not be used, as they appear to attract night-migrating birds.

Use native plants to revegetate turbine pads and road edges. Reserve soils and
chipped wood on site to use as mulch to promote revegetation.

Stage 3: Facility Operation, Monitering and Adaptive Management

The Service’s Interim Guidance on Avoiding and Minimizing Wildlife Impacts from Wind
Turbines (2003) include operational guidelines that are important to follow for avoiding and
minimizing risk to wildlife. Other operational measures to reduce the likelihood of bird and bat
mortality and adverse effects to habitat are possible, and will be developed based on post-
construction monitoring at the facility. The degree of post-construction monitoring will be
determined by a combination of factors including the size and location of the facility and the
species and habitats at risk at the site.

1.

A post-construction plan should be developed to describe the design and duration of post-
construction studies and surveys. The plan should also document how the developer will
avoid, minimize, and mitigate effects on birds, bats, and habitat fragmentation. The post

construction plan should incorporate methods used in the pre-construction study design to





provide robust data on environmental impacts that are comparable between the pre- and
post-construction condition. Wind energy proponents should develop the post-
construction study plan simultancously with the Service and MDIFW. By doing so,
federal and state regulatory agencies and the developer have a reasonable expectation of
the operational measures to be emploved if significant bird and bat mortality occurs,
Examples of additional measures may include habitat manipulation and management on
and around the project site, radar monitoring coinciding with migration, and
discontinuing turbine operation during high risk conditions.

2. Post-construction mortality studies for birds and bats should be conducted for 2 to 3 years
(both spring and fall migration seasons) within 5 years of initiating operation of a wind
project. These studies should follow the MDIFW-DEP Methodologies for Evaluating
Bird and Bat Interactions with Wind Turbines in Maine. Developers should consult with
the Service and MDIFW when varying from recommended methodologies. Adaptive
management, as described in the post-construction plan, should be employed to revise
methodologies as new information is obtained.

3. Take of endangered species and bald and golden cagles should be reported to the Service
~ within 24 hours of discovery. Migratory bird and bat mortality events of >25 individuals
over a 24-hour period should be reported to the Service within 24 hours of discovery.
Otherwise, bird and bat mortalitics should be summarized in reports provided to the
Maine Field Office at least annually.

In summary, the guidelines provided above and the Service’s Interim Guidance on Avoiding and
Minimizing Wildlife Impacts from Wind Turbines (2003) are intended to guide wind power
developers in Maine while protecting federal trust fish, wildlife and their habitats.

If you have any questions, please call or email:

Lori Nordstrom, Project Leader at (207) 866-3344 x11 1, Iori_nordstrom@fws.gov

Mark McCollough, endangered species biologist (Canada lynx, Furbish’s lousewort, roseate
terns, piping plovers, and bald eagles) at (207) 866-3344 x115 mark_mccollough@fws.gov

Wende Mahaney, wetland and endangered species biologist (Atlantic salmon) at 866-3344 x118,
wende_mahaney @fws.gov





John E. Baldacci Roland D. Martin

Governor Commissioner
DEPARTMENT OF INLAND FISHERIES AND WILDLIFE, 2009

June 23, 2009

James Hall

Wildlife Division - Region C

PO Box 220

Jonesboro, Maine 04648
Phone: (207) — 434-5927
Fax: (207)—434-5923

Emily Walsh

Stantec

30 Park Dr.
Topsham, Me. 04086

I have reviewed the Proposed Wind Power Projects in Eastbrook, Osborn and T22MD. Enclosed
please find a Wildlife Resource Map of the Project Areas. There doesn’t appear to be any
Significant or Essential Wildlife Habitats involved.

Sincerely,

James Hall, Wildlife Biologist
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Haider, Jessica

From: D'Auria, Danielle [Danielle.Dauria@maine.gov]
Sent: Friday, September 11, 2009 10:25 AM

To: Nein, Daniel

Cc: MacDonald, Lisa; Todd, Charlie; Schaeffer, Thomas
Subject: RE: Blue Sky East Work Plan

Hi Dan,

| apologize for such a long delay in getting back to you...I do not know of any great blue heron colonies in the vicinity of
the Blue Sky East project in Eastbrook and T16 MD. The closest colony that | know of is to the west of Great Pond in T8
SD (or Fletcher's Landing Twp) . We have not done extensive searches for nesting great blue herons in the area of the
proposed project, but are interested in knowing about any locations that are found. Great blue herons will use a variety of
settings, including live trees in uplands (they don't have to be very close to water), as well as flowages with large standing
dead trees. While they may forage in their nesting flowage, they often commute far distances (close to 5 miles in some
cases) to prime foraging habitat. A survey for colonies would be somewhat easy to do for this area (by air). Perhaps I'l
see you at the upcoming site visit and we can talk more about it then.

Please let me know if you have any questions.

Thank you,

Danielle

Danielle E. D'Auria

Wildlife Biologist, Bird Group

Maine Dept. Inland Fisheries & Wildlife

650 State St., Bangor, ME 04401

Phone: (207) 941-4478; Fax: (207) 941-4450
Email: danielle.dauria@maine.gov

From: Nein, Daniel [mailto:daniel.nein@stantec.com]
Sent: Tuesday, August 18, 2009 10:08 AM

To: D'Auria, Danielle

Cc: MacDonald, Lisa

Subject: Blue Sky East Work Plan

Hello Danielle,

Charlie Todd recently copied you with his review comments relative to the Bird and Bat Work Plan for a wind energy
project in Eastbrook and T16MD, proposed by Blue Sky East LLC, an affiliate of First Wind. | wanted to follow-up with
you to determine if your office has data on known heron rookeries in the vicinity of the project site. | attached a project
location map for your reference.

Please let me know if you have questions.
Thank you.

Dan

<<00500-00-locationUSGS.pdf>>

Daniel G. Nein, CWB

Wildlife Biologist / Project Manager
Stantec

30 Park Drive

Topsham ME 04086

Ph: (207) 729-1199





Fx: (207) 729-2715
daniel.nein@stantec.com

stantec.com

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used
for any purpose except with Stantec's written authorization. If you are not the intended recipient, please delete all copies

and notify us immediately.

@ Please consider the environment before printing this email.
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Executive Summary

In advance of permitting activities for the proposed Bull Hill Wind Project (Project) in T16 MD,
Maine, Blue Sky East Wind, LLC contracted Stantec Consulting Services Inc. (Stantec) to
perform bird and bat scientific surveys for the purpose of evaluating 2009 summer and fall
activity within the Project area. Survey methods and work plans, including nocturnal marine
radar surveys, bat detector surveys, and raptor migration field surveys, were developed in
consultation with state and federal wildlife agencies.

Nocturnal Marine Radar Survey

Radar surveys were conducted during 20 nights in fall 2009 (between September 1 and October
15) to characterize nocturnal migration activity in the Project area. Surveys were conducted
using X-band radar, sampling from sunset to sunrise. Each hour of sampling included the
recording of radar video files during horizontal and vertical operation. The radar was located on
the summit of Bull Hill and provided adequate visibility of the surrounding airspace to
characterize migration.

The overall mean passage rate for the entire fall survey period was 614 + 32 targets per
kilometer per hour (t/km/hr), and nightly passage rates varied from 188 + 30 to 1500 + 209
t/km/hr. Mean flight direction through the Project area for the season was 260+ 66°. The
seasonal mean flight height of targets was 356 + 9 meters (m; 1168 ft [']) above the radar site,
and nightly flight heights ranged from 208 £ 9 m to 558 + 22 m. The percent of targets observed
flying below 145 m (476’) (the height of the proposed turbines) was 14 percent for the entire
season.

The mean passage rate of 614 t/km/hr at Bull Hill is on the higher end of the range of results
reported at other sites in forested landscapes in the northeast. Mean flight height of targets at
the Project is similar to flight heights reported from other studies.

Bat Detector Survey

The goal of the acoustic surveys was to characterize seasonal patterns in bat activity levels and
examine how weather conditions influence bat activity at the Project. Six Anabat® acoustic bat
detectors were deployed in the Project area between mid July and early November to document
bat activity. Two detectors were deployed on the Little Bull Hill meteorological tower (met
tower), and four were deployed in trees throughout the Project area. Detectors were deployed
at relatively low heights where increased bat activity levels are generally documented,
particularly during the non-migratory periods. Data were summarized by guild and species and
tallied per detector on an hourly and nightly basis.

Detectors operated properly for most of the season, resulting in 634 detector nights of data.
During this survey period, 4657 call sequences were recorded, resulting in a detection rate of
0.2 bat call sequences per detector night for the met tower detectors combined, and 10.8 bat
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call sequences per detector night for the tree detectors combined. The NE Tree Detector had
the highest monthly detection rate (37.4 call sequences per detector night) in July. Detection
rates recorded during the fall 2009 season at the Project are at the low end of the range found
at other forest edge detector sites in the northeast.

Raptor Migration Field Survey

Raptor migration surveys were conducted during two seasons: on 6 survey days from August 1
to August 27 for summer surveys, and on 12 survey days from September 2 to October 14 for
fall raptor migration surveys. The primary goal of summer surveys was to characterize bald
eagle activity in the Project area during the late-fledging period. The primary goal of the fall
surveys was to characterize raptor movement in the Project area during the fall migration
season. Total survey hours for each season were 46 and 87, respectively. Visual observation
surveys were conducted from 9 am to 4 pm and were based on Hawk Migration Association of
North America methods.

No bald eagles were observed during summer surveys. A total of 24 raptors representing 6
species were observed during summer surveys. Red-tailed hawk (Buteo jamaicensis) and
turkey vulture (Cathartes aura) were the most commonly observed species. Daily counts
ranged from 2 to 6 raptors and the overall passage rate was 0.52 birds/hour. Of total raptors
observed, four percent were observed in the Project area during summer surveys, and 100
percent of those were documented flying at heights less than 145 m for at least a portion of their
flight during summer surveys.

During fall raptor migration surveys, a total of 124 raptors representing 11 species were
observed. Sharp-shinned hawk (Accipiter striatus) and turkey vulture were the most commonly
observed species. Daily counts ranged from 5 to 19 raptors and the overall passage rate was
1.43 birds/hour. Of total raptors observed during fall migration surveys, 48 percent were
observed in the Project area, and 98 percent of those were documented at heights less than
145 m for at least a portion of their flight.

No state or federal endangered, threatened or special concern raptor species were observed
during the 2009 summer surveys. During fall 2009 surveys, one state endangered raptor
species, peregrine falcon (Falco peregrinus), was observed in the Project area, as well as two
state special concern species, bald eagle (Haliaeetus leucocephalus) and northern harrier
(Circus cyaneus).

Patterns in flight characteristics at the Project are similar to the results of other surveys in
forested ridges in the northeast.
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1.0 Introduction

Blue Sky East, LLC. (Blue Sky East), an affiliate of First Wind, is considering construction of a
commercial-scale wind energy project located in T16 MD, Hancock County, Maine (Figure 1-1).
The Bull Hill Wind Farm (the Project) includes two separate turbine arrays® on lower elevation
hillsides: one on Bull Hill and one on Heifer Hill and Beech Knoll. The Project will consist of 19
turbines, access roads, and a transmission line. Turbines will be mounted on tubular steel
towers with an approximate hub height of up to 95 meters (m) and a rotor diameter of 100 m.
The proposed turbines would have a height of up to 145 m (476 feet []) to the tip of a fully
extended blade.

Following is a brief description of the Project; a review of the methods used to conduct scientific
surveys and the results of those surveys; a discussion of results; and the conclusions reached
based on those results.

11 PROJECT BACKGROUND

In advance of permitting activities for the Project, Blue Sky East contracted Stantec to perform
bird and bat scientific surveys for the purpose of evaluating 2009 summer and fall activity near
and within the Project area. This report describes the work conducted by Stantec during
summer and fall 2009, including summer eagle surveys and fall radar surveys, raptor surveys
and acoustic bat surveys.

On July 30, 2009, prior to initiation of field surveys, Blue Sky East and Stantec presented a draft
work plan for comprehensive natural resource surveys during an initial agency consultation with
biologists from the Maine Department of Inland Fisheries and Wildlife (MDIFW).

Stantec conducted a site visit with regional and state MDIFW biologists on October 6, 2009, to
allow agency staff to observe existing ecological conditions within the Project area, to be
informed of remaining field survey efforts and field survey results to date, and to assess future
Project planning considerations. Three meteorological towers (met towers) were erected in the
summer of 2009 in the Project area.

1.2 PROJECT AREA DESCRIPTION

The Project area consists of a series of coastal low elevation hills: Bull Hill, Beech Knoll and
Heifer Hill (Figure 1-1). At 255 meters ([m], 837 feet [']) above sea level, Bull Hill has the
highest elevation in the Project area and like the other peaks, consists of gently sloping to
moderately steep topography. An existing network of well-maintained logging roads is present
throughout the Project area and the effects of past and current timber harvesting are evident
across the entire Project area, from large clear-cuts to small selective harvesting areas. Aside
from the roads and skidder trails, the Project area is almost entirely undeveloped.

! This report was revised in October 2010 to reflect the height of the recently chosen turbines and the revised 19-turbine, two turbine
array, Project area layout.
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The Project is located in the Eastern Lowlands biophysical region. This region is characterized
by extensive lowlands with elevations generally below 600'. The region also contains the
largest concentration of peatlands, marshes, and swamps in the state. The representative
vegetation communities present within the Project area include: forested uplands and wetlands,
scrub-shrub wetlands, emergent wetlands, and stream systems. Examples of these wetland
communities present near the Project area include: Oxbow Heath, Frenchs Dam Meadow, and
Austins Dam Heath. These communities are large, open wetland systems with dense
ericaceous shrubs amidst areas of open water; stands and even individual dead standings trees
appear to be infrequent based on initial visits to these areas. Forested communities are
representative throughout and dominate higher elevations within the Project area, while wetland
systems are most common at lower elevations. The proposed Project area includes a variety of
natural community types including, but not limited to, Beech-Birch-Maple Forest, Spruce-
Northern Hardwoods Forest, and Red Oak-Northern Hardwoods-White Pine Forest. Dominant
canopy species present in the Project area include white pine (Pinus strobus), red spruce (Picea
rubens), eastern hemlock (Tsuga canadensis), sugar maple (Acer saccharum), red maple (Acer
rubrum), balsam fir (Abies balsamea), red oak (Quercus rubra), white ash (Fraxinus americana),
paper birch (Betula papyrifera), and gray birch (Betula populifolia). Common shrub species
include hobblebush (Viburnum lantanoides), witch-hazel (Hamamelis virginiana), American
beech (Fagus grandifolia), and the aforementioned tree species. Herbaceous species present
in the Project area include Canada mayflower (Maianthemum canadense), partridgeberry
(Mitchella repens), wintergreen (Gaultheria procumbens), bunchberry (Cornus canadensis),
bracken fern (Pteridium aquilinum), wild sarsaparilla (Aralia nudicaulis), starflower (Trientalis
borealis), and evergreen wood fern (Dryopteris intermedia). The majority of wetlands in the
area are forested, with occasional scrub-shrub and emergent wetlands associated with
disturbance from timber harvesting. Streams are primarily high-gradient, fast-moving perennial
and intermittent streams that exhibit heavy flow in spring and during rain events, and little to no
flow during the summer and dry periods.

<

The Project area is located between the Union River and Narraguagus River watersheds.
These rivers and associated perennial streams are Designated Critical Habitat for the federally-
listed Atlantic salmon (Salmo salar). The Project area is not within designated critical habitat for
Canada lynx (Lynx canadensis). Three bald eagle nests were identified within four miles of the
Project area located on Spectacle Pond, Molasses Pond, and Scammon Pond (Figure 1-1).
The proposed turbine portion of the Project area does not intersect any state protected wildlife
areas, such as Inland Waterfowl and Wading Bird Habitat or Deer Wintering Areas.
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2.0 Nocturnal Radar Survey

2.1 INTRODUCTION

Radar surveys were conducted in the Project area to characterize fall 2009 nocturnal migration
patterns. The majority of North American passerines (songbirds) migrate at night; the strategy
of migrating at night may have evolved to take advantage of more stable atmospheric conditions
for their flapping flight (Kerlinger 1995). Additionally, cooler nighttime temperatures may provide
a more efficient medium to regulate body temperature during more active, flapping flight and
reduce predation risk while in flight (Alerstam 1990, Kerlinger 1995). Documenting the patterns
of nocturnal migrants requires the use of radar or other non-visual technologies. The goal of the
surveys was to document the overall passage rates for nocturnal migration in the vicinity of the
Project area, including the number of migrants, their flight direction, and their flight altitude.

Radar surveys were conducted from sunset to sunrise over the course of 20 nights between
September 1 and October 15. The radar was deployed on Bull Hill (Figure 1-1), at an elevation
of 188 m (616’).

2.2 DATA COLLECTION METHODS
2.2.1 Radar Data

Marine surveillance radar, similar to that described by Cooper et al. (1991), was used during
field data collection. The radar has a peak power output of 12 kilowatts (kW) and has the ability
to track small animals, including birds, bats, and even insects, based on settings selected for
the radar functions. It cannot, however, readily distinguish between different types of animals
being detected. Consequently, all animals observed on the radar screen were identified as
“targets.” The radar has an “echo trail” function which captures past echoes of flight trails,
enabling determination of flight direction. During all operations, the radar’s echo trail was set to
30 seconds. The radar was equipped with a 2 m (6.5’) waveguide antenna, deployed 7 m (25)
above ground. The antenna has a vertical beam height of 20° (10° above and below
horizontal), and the front end of the antenna was inclined approximately 5° to increase the
proportion of the beam directed into the sky.

Objects on the ground detected by the radar cause returns on the radar screen (echoes) that
appear as blotches called ground clutter. Large amounts of ground clutter reduce the ability of
the radar to track birds and bats flying over those areas (Figure 2-1).
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Figure 2-1. An example of ground clutter causing objects in horizontal mode (top) and vertical mode
(bottom). Although the radar records three-dimensional space, it is translated by the radar screen into a
two dimensional representation, which can cause targets to be obscured from view.

However, vegetation and hilltops near the radar can be used to reduce or eliminate ground
clutter by “hiding” clutter-causing objects from the radar. These nearby features also cause
ground clutter, but their proximity to the radar antenna generally limits the ground clutter to the
center of the radar screen — targets are indistinguishable from the “clutter” as represented on
the radar screen (Figure 2-2). However, targets traveling into and out of the ground clutter
areas can be tracked. The presence or reduction of potential clutter producing objects was
carefully considered during site selection and radar station configuration.

Because the anti-rain function of the radar must be turned down to detect small songbirds and
bats, surveys could not be conducted during active rainfall. Therefore, surveys were planned
largely for nights without rain. However, in order to characterize migration patterns during
nights without optimal conditions, some nights with weather forecasts including occasional
showers, mist, or fog were sampled.
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Figure 2-2. Proper site selection can reduce ground clutter to the center of the radar screen (bottom), so
that the majority of the two-dimensional radar screen remains relatively uncluttered, allowing targets to be
tracked as they both enter and leave the cluttered area (top; horizontal screenshot is on the left and
vertical is on the right).

The radar was operated in two modes throughout the course of each night. In surveillance
mode, the antenna spins horizontally to survey the airspace around the radar and detects the
number of targets and their flight direction as they pass through the Project Site (Figure 2-3).
By analyzing the echo trail, the flight direction and flight speed of targets can be determined.

In vertical mode, the radar unit is tilted 90° to vertically survey the airspace above the radar
(Harmata et al. 1999). In vertical mode, target echoes do not provide directional data, but do
provide information on the altitude of targets passing through the vertical, 20° radar beam
(Figure 2-3). Both modes of operation were used during each hour of sampling.
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Figure 2-3. Detection Range of the radar in vertical mode

The radar was operated at a range of 1.4 km (0.75 nautical miles) to ensure detection of small
targets. When radar is operated at ranges greater than 1.4 km, larger birds can be detected but
the echoes of small birds are reduced in size and restricted to a smaller portion of the radar
screen, thus limiting the ability to observe the movement pattern of individual targets;
consequently, 1.4 km is the appropriate detection range for this type of study.

The radar display was connected to the video recording software of a computer enabling digital
archiving of the radar data for subsequent analysis. This software recorded and archived video
samples continuously every hour from sunset to sunrise of each survey night. By alternating the
radar antenna every ten minutes from vertical mode to horizontal mode, a total of 30 minutes of
vertical samples and 30 minutes of horizontal samples were collected within each hour. A
stratified random sample set was developed by randomly selecting 6 horizontal samples and 6
vertical samples per hour of survey. This sampling schedule allowed for randomization of
sample selection and prevented double-counting of targets due to the 30-second echo trail used
to determine the flight path vector.

2.2.2 Weather Data

Temperature, wind speed and wind direction were recorded on an hourly basis from the top of a
197’ on-site met tower located on Little Bull Hill for the duration of the survey period. This
information was used during data analysis to help characterize any patterns in migration activity
for particular nights and for the season overall.

2.3 DATA ANALYSIS METHODS
2.3.1 Radar Data

Video samples were analyzed using a digital analysis software tool developed by Stantec. For
horizontal samples, targets (either birds or bats) were differentiated from insects based on their
flight speed. Following adjustment for wind speed and direction, targets traveling faster than
approximately 6 m (20’) per second were identified as a bird or bat target (Larkin 1991, Bruderer
and Boldt 2001). The software tool recorded the time, location, and flight vector for each target
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traveling fast enough to be a bird or bat within each horizontal sample, and these results were
output to a spreadsheet. For vertical samples, the software tool recorded the entry point of
targets passing through the vertical radar beam, the time, and flight altitude above the radar
location, and then subsequently outputs the data to a spreadsheet. These datasets were then
used to calculate passage rate (reported as targets per kilometer of migratory front per hour),
flight direction, and flight altitude of targets.

Mean target flight directions (+ 1 circular standard deviation) were summarized using software
designed specifically to analyze directional data (Oriana2® Kovach Computing Services). The
statistics used for this analysis are based on those used by Batschelet (1965), because they
take into account the circular nature of the data.

Flight altitude data were summarized using linear statistics. Mean flight altitudes (+ 1 standard
error [SE]) were calculated by hour, night, and overall season. The percent of targets flying
below 145 m (476"), the approximate maximum height of the proposed wind turbines with
blades, was also calculated hourly, for each night, and for the entire survey period.

2.3.2 Weather Data

The mean nightly temperature, wind speed and wind direction were calculated for each night of
the survey period.

2.4 RESULTS

Radar surveys were conducted during 20 nights from September 1 to October 15 (Appendix A,
Table 1). Although the radar’s view was partially obscured in some areas of the radar detection
range, targets could be tracked as they moved in and out of those areas; the radar view was
adequate to characterize migration. The radar was elevated off the ground thus reducing the
amount of the radar beam reflected back by surrounding vegetation (Figure 2-4).

2.4.1 Passage Rates

Nightly passage rates varied from 188 + 30 targets per kilometer per hour (t/km/hr) on
September 10 to 1500 + 209 t/km/h on October 6, and the overall passage rate for the entire
survey period was 614 * 32 t/km/hr (Figure 2-4; also Appendix A, Table 1). Individual hourly
passage rates ranged from 0 to 2507 t/km/hr (Appendix A, Table 2). Hourly passage rates were
variable within and between nights. For the entire season, passage rates were typically highest
during the third hour after sunset and gradually decreased until sunrise (Figure 2-5).





\

BULL HILL WIND PROJECT

SUMMER AND FALL 2009 AVIAN AND BAT SURVEYS %/\
\J/a’

OCTOBER 2010

Stantec

Targets/km/hr

1800
1600 T
1400
1200 T
1000
800 -
600 -|
400 A
200 A

Figure 2-4.

Nightly passage rates observed (error bars + 1 SE) at Bull Hill, 2009
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Figure 2-5. Hourly passage rates for entire season at Bull Hill, 2009

2.4.2 Flight Direction

Mean flight direction through the Project area was 260° + 66° (Figure 2-6). Flight directions
were generally to the southwest, but varied between nights (Appendix A, Table 3).

10
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Figure 2-6. Mean flight direction for the entire season at Bull Hill, 2009 (the bracket along the margin
of the histogram is the 95% confidence interval)

2.4.3 Flight Altitude

The seasonal average mean flight height of all targets was 356 £ 9 m (1168‘) above the radar
site. The average nightly flight height ranged from 208 £ 9 m on September 2 to 558 + 22 m on
October 14 (Figure 2-7; Appendix A, Table 4). The percent of targets observed flying below 145
m was 14 percent for the season and varied nightly from 4 percent on September 24 and
October 8 to 45 percent on September 2 (Figure 2-8). For the entire season, the mean hourly
flight heights were typically highest from the fifth to the sixth hour after sunset (Figure 2-9).
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Figure 2-7. Mean nightly flight height of targets at Bull Hill, 2009 (error bars = 1 SE)
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Figure 2-8. Percent of targets observed flying below a height of 145 m (476’) at Bull Hill, 2009
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Figure 2-9. Hourly target flight height distribution at Bull Hill, 2009

2.4.4 Weather Data

Weather data was available from September 1 to October 15. Mean nightly wind speeds in the
Project area varied between 2.7 and 7.5 meters per second (m/s), with an overall mean of 6.0

m/s (Figure 2-10). Mean nightly temperatures varied between -1.3°C and 16.6°C, with an

overall mean of 8.0°C (Figure 2-11).
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Figure 2-10. Nightly mean wind speed (m/s) at Bull Hill, 2009
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Figure 2-11. Nightly mean temperature at Bull Hill, 2009 (°Celsius)
(nightly maximum and minimum temperatures not available)

2.5 DISCUSSION

Radar surveys are designed and carried out to sample migration activity over a given point in
order to provide baseline site data prior to the construction and operation of proposed
commercial wind projects. The results of this nocturnal radar survey provide a snapshot of
avian migration in space and time; in this case, over Bull Hill during dates typical for fall
migration in northern Maine. Results of the survey are within the range of results for publicly
available fall studies in the northeast conducted on forested ridges. These include highly
variable passage rates between nights and flight heights primarily occurring between 200 and
600 m above the ridgeline. Within nights, migration activity was generally greatest three hours
after sunset; flight height appeared to peak during the fifth to sixth hour after sunset within
nights. Nightly variation in the magnitude and flight characteristics of nocturnally-migrating
songbirds is not uncommon and is often attributed to weather patterns, such as cold fronts and
winds aloft (Hassler et al. 1963, Gauthreaux and Able 1970, Richardson 1972, Able 1973,
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Bingman et al. 1982, Gauthreaux 1991). Large migration events are generally thought to occur
on mild nights with a following wind. This appeared to be true in regard to wind direction at Bull
Hill, as nights with the highest passage rates (1500 t/km/hr on October 6 and 1108 t/km/hr on
September 24) had northerly winds on average (from 312° and 357°, respectively; Appendix A,
Table 1). Within the fall radar survey at Bull Hill, nightly average mean passage rates were
highly variable, ranging from 188 to 1500 t/km/hr; this indicates that nocturnal migration was
pulsed, presumably related to seasonal timing and regional weather conditions. Variability in
the range of nightly fall passage rates is common at other proposed commercial wind energy
projects (Appendix A, Table 5).

Flight direction varied slightly from directions recorded at other radar sites in the northeast
(Appendix A, Table 5). A more westerly flight direction at Bull Hill may be due to the fact that
Bull Hill is much closer geographically to the coast (roughly 15 miles inland) than other
northeast radar sites. Birds migrating along large-scale coastal features (Alerstam 1978,
Bruderer 1997, Fortin et al. 1999 and Hagstrum 2000) have been documented altering their
flight direction as the night progresses, from a direction following the coastline, to a more
landward direction (Fortin et al. 1999). Thus, birds flying over the Project area may be flying
westward before sunrise, given the northeast-southwest orientation of the coastline nearest to
the Project area.

The mean passage rate of 614 t/km/hr at Bull Hill is on the higher end of the range of results
from these other studies (91 to 620 t/km/hr; Appendix A Table 5). Comparison of mean
passage rates between radar surveys at the Project and similar surveys conducted at other
sites must be done with caution, as differences in passage rates may be due to a variety of
factors including level of survey effort, differences in radar view between sites, topography, local
landscape conditions, and vegetation surrounding a radar survey location. The radar location at
Bull Hill provided adequate visibility of the surrounding airspace in all directions to characterize
migration. Merging of migration flyways may lead to increased densities of birds in certain
areas (Bruderer 1997). Birds may concentrate at points along the coast in the northeastern
United States for several reasons, including to avoid predation, and to reach suitable habitats
for resting and feeding (Alerstam 1978). Possible concentrations of birds along the coast in the
northeast may explain relatively high passage rates at the Project.

The emerging body of studies characterizing nocturnal bird movements shows a relatively
consistent pattern in flight altitude, with most birds appearing to fly at altitudes of several
hundred meters or more above the ground (Appendix A, Table 5). Mean flight height at Bull Hill
(356 t/km/hr) is similar to mean flight heights reported from other fall radar studies conducted in
the northeast. Comparison of flight height between survey sites as measured by radar is
generally less influenced by site characteristics as the main portion of the radar beam is
directed skyward, and the potential effects of surrounding vegetation on the radar’s view can be
more easily controlled. The radar survey location on Bull Hill resulted in most of the surrounding
tree canopy being level with, or slightly below, the antenna of the radar; thus the location
provided good visibility of the surrounding airspace.

No nights at the Project exhibited a total mean flight height below 145 m (Appendix A, Table 1).
Where radar surveys have been conducted at any Project, it is expected that some target
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activity will be observed within the turbine elevation zone. Post construction mortality studies
have demonstrated that identifying pre-construction targets flying within turbine elevations does
not directly correlate to collision risk. In addition, the majority of hourly and nightly mean flight
heights of targets documented at the Project were found to be well above the height of the
proposed turbines.

3.0 Acoustic Bat Survey

3.1 INTRODUCTION

Acoustic sampling of bat activity has become a standard aspect of pre-construction surveys for
proposed wind-energy development (Kunz et al. 2007). Acoustic surveys were associated with
several major assumptions (Hayes 2000) and results cannot be used to determine the number
of bats inhabiting an area or determine the number of bats which may be killed post-
construction. However, acoustic surveys can provide insight into seasonal patterns in activity
levels and examine how weather conditions influence bat activity. While this data may be useful
in predicting trends in post-construction mortality rates, the current lack of data on this topic
precludes quantitative prediction of risk. The object of acoustic surveys at Bull Hill were (1) to
document bat activity patterns from July to late fall in airspace near the rotor zone of the
proposed turbines, at an intermediate height, and near the ground; and (2) to document bat
activity patterns in relation to weather factors, including wind speed and temperature.

Eight species of bats occur in Maine, based upon their normal geographical range. These are
the little brown bat (Myotis lucifugus), northern long-eared bat, (M. septentrionalis), eastern
small-footed bat (M. leibii), silver-haired bat (Lasionycteris noctivagans), tri-colored bat
(Perimyotis subflavus), big brown bat (Eptesicus fuscus), eastern red bat (Lasiurus borealis),
and hoary bat (L. cinereus) (BCI 2001). All eight bat species found in Maine are listed as
species of Special Concern in Maine’s Wildlife Action Plan due to the lack of information about
the species in Maine and their apparent decline in recent years. Additionally, the eastern small-
footed bat is listed as a Species of Greatest Conservation Need because only one hibernacula
record and few summer records exist for the state of Maine. No known bat hibernacula exists in
the vicinity of the Project area.

3.2 DATA COLLECTION METHODS

3.2.1 Acoustic Detector Site Selection

Anabat Il and Anabat SDI detectors (Titley Electronics Pty Ltd.) were used for the duration of
the fall 2009 acoustic bat survey. Anabat detectors were selected based upon their widespread
use for this type of survey, their ability to be deployed for long periods of time, and their ability to
detect a broad frequency range, which allows detection of the species of bats that could occur in
the Project area. Anabat Il detectors were coupled with CF Storage ZCAIM (Titley Electronics
Pty Ltd.), which programmed the on/off times and stored data on removable 1 GB compact flash

15





(>
SUMMER AND FALL 2009 AVIAN AND BAT SURVEYS é//\
J/v’

BULL HILL WIND PROJECT

OCTOBER 2010 —_—
Stantec

cards; newer SD1 model detectors do not require use of a ZCAIM. Anabat detectors are
frequency division detectors, dividing the frequency of echolocation sounds made by bats by a
factor of 16, then recording these sounds for subsequent analysis. The audio sensitivity setting
of each Anabat system was set between six and seven (on a scale of one to ten) to maximize
sensitivity while limiting ambient background noise and interference. The sensitivity of individual
detectors was then tested using an ultrasonic Bat Chirp (Reno, NV) to ensure that the detectors
would be able to detect bats up to a distance of at least 10 m (33).

Each Anabat detector was powered by 12-volt batteries charged by solar panels. Each solar-
powered Anabat system was deployed in waterproof housing enabling the detector to record
while unattended for the duration of the survey. The housing suspends the Anabat microphone
downward to give maximum protection from precipitation. To compensate for the downward
position, a reflector shield of smooth plastic is placed at a 45-degree angle directly below the
microphone. The angled reflector allows the microphone to record the airspace horizontally
surrounding the detector and is only slightly less sensitive than an unmodified Anabat unit.

Six detectors were deployed for the duration of the fall survey period (Figure 1-1). Two
detectors were suspended in a met tower on Little Bull Hill and four detectors were deployed in
trees on either end of the northern and southern Project area ridgelines. Detectors were
mobilized on July 14 and operated until November 4 when they were demobilized. Each
detector was programmed to record nightly from 7:00pm to 7:00am. Maintenance visits were
conducted approximately every two weeks to check the condition of the detectors and to
download data to a computer for analysis.

Detector Descriptions:

In order to record bats flying above and below the turbine rotor zone, “met detectors” were
deployed at a height of 50 and 35 m. Both were attached to a fixed pulley system suspended in
the guy wires of the Little Bull Hill Met Tower. Two guy lines were used to secure the detector in
place and ensure the solar panel faced south. The tower clearing was approximately 50 m in
diameter and the surrounding landscape was a relatively open forest canopy and understory
with predominantly birch with a small component of spruce. No source of water or available
shags was observed near the turbine clearing.
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Photo 1 — Bull Hill Met Tower

The “NE Tree” detector was deployed at a height of 5 m high in a tree along the edge of a
gravel logging road. The surrounding forest was a mix of hardwood and soft wood; birch was
the dominant tree species. Undergrowth was a mix of raspberry and grasses. Logging trails
perpendicular to the road were filled with slash left behind from recent a harvest. At least one
snag was visible from the detector location. The surrounding forest canopy was predominantly
young regenerating birch species and appeared to have been cut within the previous five year.

Photo 2 — NE Tree Detector

The “Radar Tree” detector was deployed in a tree at the end of a logging road that bisected a
patch of young even-aged spruce. The detector was suspended over an old log landing filled
with slash from a recent harvest. The logging road was heavily ditched on either side and
standing water was frequently observed along the roadway. Several large snags were apparent
from the detector location. The surrounding forest canopy was relatively open with very little
ground clutter.
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Photo 3 — Radar Tree Detector

The “SE Tree” detector was deployed at a height of approximately 3 m high in a tree along a
logging road, at an intersection. The surrounding forest showed signs of recent harvest and
was predominately red spruce, a small component of hardwood, and a few mature white pine
throughout. The gravel logging roads were heavily ditched with signs of standing water along
the roadway. A few large snags were visible from the detector location and an abandoned log
landing filled with slash and planted in a mix of grasses was located a few hundred feet from the
detector.

Photo 4 — SE Tree Detector

The “SW Tree” detector was suspended at a height of approximately 5 m high in a mature
spruce along a gravel logging road at the edge of a log landing filled with slash. The
surrounding forest was predominately red spruce with a small component of hardwood species
and a relatively open forest canopy. The understory was a mix of raspberry and grasses. A few
large snags were observed in the vicinity of the detector.
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Photo 5 — SW Tree Detector
3.3 DATA ANALYSIS METHODS

Ultrasound recordings of bat echolocation may be broken into recordings of a single bat call or
recordings of bat call sequences. A call is a single pulse of sound produced by a bat, while a
call sequence is a combination of two or more pulses recorded in an Anabat file. Recordings
with only one call were eliminated from analysis as has been done in similar studies (Arnett et
al. 2006). Call sequences typically include a series of calls characteristic of normal flight or prey
location (“search phase”) and capture periods (feeding “buzzes”).

Potential call files were extracted from data files using CFCread® software. The default settings
for CFCread® were used during this file extraction process, as these settings are recommended
for the calls that are characteristic of bats that occur in the northeast. This software screens all
data recorded by the bat detector and extracts call files using a filter. Using the default settings
for this initial screen also ensures comparability between data sets. Settings used by the filter
include a max TBC (time between calls) of 5 seconds, a minimum line length of 5 milliseconds,
and a smoothing factor of 50. The smoothing factor refers to whether or not adjacent pixels can
be connected with a smooth line. The higher the smoothing factor, the less restrictive the filter
is and the more noise files and poor quality call sequences are retained within the data set.

Following extraction of call files, each file was visually inspected for species identification and to
ensure that only bat calls were included in the data set. Insect activity, wind, and interference
can also sometimes produce Anabat files that pass through the initial filter and need to be
visually inspected and removed from the data set. Call sequences are easily differentiated from
other recordings, which typically form a diffuse band of dots at either a constant frequency or
widely varying frequency.

Because bat activity levels are highly variable among individual nights and individual hours
(Hayes 1997, Arnett et al. 2006), detection rates are summarized on both of these temporal

19





SUMMER AND FALL 2009 AVIAN AND BAT SURVEYS

BULL HILL WIND PROJECT %
OCTOBER 2010
Stantec

<

scales. Nightly detection rates were summarized by month as well as for the entire sampling
period. Hourly detection rates were summarized by hour after sunset, as recommended by
Kunz et al. (2007). Quantitative comparisons among these temporal periods was not attempted
because the high amount of variability associated with bat detection would required much larger
sample sizes (Arnett et al. 2006, Hayes 1997).

Bat call sequences were individually marked and categorized by species group, or “guild” based
on visual comparison to reference calls. Qualitative visual comparison of recorded call
sequences of sufficient length to reference libraries of bat calls allows for relatively accurate
identification of bat species (O’Farrell et al. 1999, O’Farrell and Gannon 1999). Call sequences
were classified to species whenever possible, based on criteria developed from review of
reference calls collected by Chris Corben, the developer of the Anabat system, as well as other
bat researchers. However, due to similarity of call signatures between several species, all
classified calls have been categorized into five guilds? reflecting the bat community in the region
of the Project area, as follows:

e Unknown (UNKN) — All call sequences with less than five calls, or poor quality
sequences (those with indistinct call characteristics or background static). These
sequences were further identified as either “high frequency unknown” (HFUN) for
sequences with a minimum frequency above 30 to 35 kHz, or “low frequency unknown”
(LFUN) for sequences with a minimum frequency below 30 to 35 kHz.

o Myotis (MYSP) — All bats of the genus Myotis. While there are some general
characteristics believed to be distinctive for several of the species in this genus, these
characteristics do not occur consistently enough for any one species to be relied upon at
all times when using Anabat recordings.

e Eastern red bat/tri-colored bat® (RBTB) — Eastern red bats and tri-colored bats. These
two species can produce calls distinctive only to each species. However, significant
overlap in the call pulse shape, frequency range, and slope can also occur.

e Big brown/silver-haired bat (BBSH) — Big brown and silver-haired bats. These
species’ call signatures commonly overlap and have therefore been included as one
guild in this report.

e Hoary bat (HB) — Hoary bats. Calls of hoary bats can usually be distinguished from
those of big brown and silver-haired bats by minimum frequency extending below 20 kHz
or by calls varying widely in minimum frequency across a sequence.

% Gannon et al. 2003 categorized bats into guilds based upon similar minimum frequency and call shape.
These guilds were: Unidentified, Myotis, LABO-PISU and EPFU-LANO-LACI. We broke hoary bats out
into a separate guild due to the importance of reporting activity patterns of migratory species in the
context of wind energy development.

® The scientific and common name of the eastern pipistrelle (Pipistrellus subflavus) has been changed to
the tri-colored bat (Perimyotis subflavus).
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This method of guild identification represents a conservative approach to bat call identification.
Since some species sometimes produce calls unique only to that species, all calls were
identified to the lowest possible taxonomic level before being grouped into the listed guilds.
Tables and figures in the body of this report will reflect those guilds. However, since species-
specific identification did occur in some cases, each guild will also be briefly discussed with
respect to potential species composition of recorded call sequences.

Once all of the call files were identified and categorized in appropriate guilds, nightly tallies of
detected calls were compiled. Mean detection rates (number of recordings/detector-night) for
the entire sampling period were calculated for each detector and for all detectors combined.

3.3.1 Weather Data

Weather data was collected from the Little Bull Hill met tower for direct comparison with acoustic
bat data. The mean, maximum, and minimum temperature, and wind speed were calculated for
each night.

3.4 RESULTS
3.4.1 Timing of Activity

Detectors were deployed July 14 and continued to record data through November 4, for a total
survey period of 634 detector nights. The range of dates that each detector was deployed is
summarized in Table 3-1. Two incidents occurred during the fall survey to cause a lapse in data
collection at two of the bat detectors. During demobilization, the met tower high detector
became lodged in the guy wire system of the met tower and data was not retrieved. The
missing acoustic data will be added to the fall data set when the met tower is dropped for
regular maintenance. The second lapse in data was caused by theft of the SW Tree detector.
The final download of the SW Tree detector was on October 15; missing data occurred from
then until November 4. Few bat calls were recorded at other detectors from October 15 through
November 4, indicating that few bat calls were likely missed by the malfunctioned or stolen
detectors.

Activity levels at tree detectors peaked from late July to early August (Figure 3-1). Activity
levels at the two met tower detectors peaked in early September (Figure 3-2). The four tree
detectors recorded an overall detection rate of 10.8 bat call sequences per detector night during
the fall season (Table 3-1). The overall detection rate for the two met tower detectors combined
was 0.2 bat call sequences per detector night during the fall season (Table 3-1). Individual
detector rates ranged from 0.1 to 15.0 bat call sequences per detector night. The highest
monthly detection rate recorded at a tree detector was 37.4 bat call sequences per detector
night during the month of July at the NE Tree detector. The highest monthly detection rate
recorded at a met tower detector was recorded during September at the Met Tower Low
detector, and was 0.6 bat call sequences per detector night. For all detectors combined, hourly
bat activity was generally highest during the fifth hour after sunset, then declined until sunrise
(Figure 3-3).
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Table 3-1 Summary of bat detector field survey effort and results at Bull Hill, Summer-Fall, 2009
Location Dates Calendar | Detector- | Recorded | Detection S'\(/algﬁlg:‘]%gls
1 1 * **
Deployed Nights Nights Sequences Rate recorded ***
Met High July Lo Oct 94 94 9 0.1 3
Met Low July 14 to Nov 4 114 114 36 0.3 6
NE Tree July 14 to Nov 3 114 104 1164 11.2 223
Radar Tree July 14 to Nov 4 114 114 1272 11.2 160
SE Tree July 14 to Nov 4 114 114 767 6.7 47
SW Tree uly o Oct 94 94 1409 15.0 73
Overall Met . 208 208 45 0.2 .
Results
Overall Tree - 436 426 4612 10.8 -
Results

* One detector-night is equal to a one detector successfully operating throughout the night.

** Number of bat echolocation sequences recorded per detector-night.

*** Maximum number of bat passes recorded from any single detector for a detector-night.

Figure 3-3.
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Hourly bat call sequence detections at the Bull Hill Wind Project.

The met tower detectors recorded similar ratios of the Big Brown-Silver Haired (n=10), Hoary
Bat (n=9) and Myotis species (n=8) guilds (Table 3-2). However, the tree detectors recorded a
Myotis species (n=2,323) were the most frequently
recorded bat call at the tree detectors followed by unknown species (n=1,614). The unknown
species guild can be broken down into low-frequency and high-frequency calls (Figure 3-4).

higher divergence of species ratios.
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Table 3-2 Distribution of detections by guild for detectors at Bull Hill, Summer-Fall, 2009
Detector Guild Total
BBSH HB MYSP RBTB UNKN
Met High 1 4 1 1 2 9
Met Low 9 5 7 2 13 36
NE Tree 98 0 358 26 682 1,164
Radar Tree 354 0 547 35 336 1,272
SE Tree 69 5 483 33 177 767
SW Tree 25 6 935 24 419 1,409
Total Met Detectors 10 9 8 3 15 45
Total Tree Detectors 546 11 2,323 118 1,614 4,612
Met Detector Guild
Composition % 22.2% 20.0% 17.8% 6.7% 33.3% B
Tree Detector Guild
Composition % 11.8% 0.2% 50.4% 2.6% 35.0% B

300

B HFUN ®BBSH
ORBTB O MYSP
HB

EEPFU OLANO
mLABO mPESU

250

200

150

100

Number of Sequences Recorded

50

o

R & & >

Figure 3-4. Total nightly bat call sequence detections at Bull Hill, 2009

Appendix B provides a series of tables with more specific information on the nightly timing,
number, and species composition of recorded bat call sequences. Specifically, Appendix B
Tables 1 through 6 provide information on the number of call sequences, by guild and
suspected species, recorded at each detector and the weather conditions for that night.
Analook files for all 4,657 recorded call sequences can be made available upon request.

3.4.3 Activity and Weather

Mean nightly wind speeds in the Project area from July 14 to November 4 varied between 2.3
and 9.9 m/s, with an overall mean of 5.6 m/s (Figure 3-5). Mean nightly temperatures varied
between -1.2 °C and 21.1 °C, with an overall mean of 11.9 °C (Figure 3-6). In general nightly
activity levels were highest on nights when temperatures were warm and winds were relatively
calm.
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Figure 3-6. Nightly mean temperature (°Celsius) (green line) and bat detections at Bull Hill, 2009
(nightly maximum and minimum temperatures not available)

3.5 DISCUSSION

Bat activity was variable among detector heights and locations during the summer-fall 2009
migration season. However, some trends were observed. Call volumes varied month to month,
although peaked early in the season (53% of call sequences were detected in August). Call
volumes then declined through the month of September; during October, all detectors declined
to a monthly average of less than 0.5 calls per detector night. The overall detection rate for the
two met tower detectors was 0.2 call sequences per detector night, while the four tree detectors
recorded and overall detection rate of 10.8 call sequences per detector night in October.
Detection rates recorded at the Bull Hill Project area are consistent with pre-construction
acoustic data from other proposed wind projects in similar landscapes in the northeast
(Appendix B, Table 7). Furthermore detection rates recorded during the fall 2009 season at the
Bull Hill Project are at the low end of the range found at other forested sites in the northeast
(Appendix B, Table 7). The NE Tree detector recorded the highest average monthly detection
rate of all six detectors during the month of July, 2009 (37.4 bat call sequences per night), the
majority of which were from the HFUN guild. When considering the level of activity documented
by acoustic surveys, the numbers of recorded bat call sequences cannot be directly correlated
with the number of bats in an area because acoustic detectors do not allow for differentiation
between individuals.
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It is important to use caution when comparing detection rates across detectors and sites.
Detector location and height can significantly affect detection rates. It is important to consider
individual detector heights and habitats when making detection rate comparisons.

Bat calls were identified to guild within this report, although calls were provisionally categorized
by species when possible during analysis. Certain species, such as the eastern red bat and
hoary bat, have easily identifiable calls. Other species, such as the big brown bat and silver-
haired bat, are difficult to distinguish acoustically. Similarly, certain members of the Myotis
genus, such as the little brown bat, are far more common and have slightly more distinguishable
calls than other species. A total of 2,331 Myotis call sequences (50.1% of total call sequences
recorded) were detected at the Project in fall 2009. Both Myotis and RBTB calls fall within the
range of the HFUN category and are often identified as such when less than five calls are
recorded. During the fall 2009 season, Myotis calls were labeled to guild nineteen times more
often than RBTB calls, which likely indicates that more of the HFUN calls were from the Myotis
guild than the RBTB guild.

The RBTB guild includes the tri-colored bat and eastern red bat. 121 call sequences, 2.6
percent of total call sequences recorded by detectors during the fall survey, belonged to the
RBTB guild. Of these calls, three were identified as eastern red bats and two as tri-colored
bats. Eastern red bats have relatively unique calls which span a wide range of frequency and
have a characteristic hooked shape and variable minimum frequency. Tri-colored bats tend to
have relatively uniform calls, with a constant minimum frequency and a sharply curved profile.
Although both species do have distinct call characteristics their calls most often appear similar
making differentiation difficult resulting in a RBTB classification.

The BBSH guild includes the big brown bat and silver-haired bat, both of which produce search-
phase calls with minimum frequencies in the 25-30 kHz range. 556 call sequences from the
BBSH guild composed 11.9 percent of all calls recorded during the fall 2009 survey period.
Certain types of calls by each species are easily distinguishable from the other based on
minimum frequency and call profile, but other calls in this range have overlapping characteristics
and are difficult to distinguish. Sixteen of these calls were identified as big brown bats and
twelve as silver-haired bats. One review of post construction mortality data from wind power
sites in the eastern US found big brown mortality to occur less frequently than silver-haired bat
mortality (Arnett et al, 2008).

The HB guild consists of the hoary bat, the largest bat species in the northeast. Only 20 (0.4%)
call sequences recorded in the Project area belonged to the hoary bat. Hoary bat calls are
generally distinguishable from all other species in the region and are characterized by highly
variable minimum frequencies often extending below 20 kHz, and a hooked profile similar to the
eastern red bat.

The height of a detector may determine the number of call sequences and the species
composition it records; for example, long-distance migratory species are more likely to be
recorded at detectors deployed above canopy height (Arnett et al. 2006). Detectors in and
around canopy height likely detect foraging individuals passing by the detector multiple times,
whereas much less concentrated foraging likely occurs within the recording zone of met tower
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detectors, possibly resulting in fewer foraging bats being recorded multiple times. Two of the six
detectors deployed during the fall 2009 survey were above tree canopy height and recorded a
higher percentage of migratory species, (e.g., big brown bats and silver-haired bats) than the
four tree detectors, which detected more Myotis and HFUN call sequences. Detectors at higher
altitudes may often record lower detection rates since bats aren’t remaining in those areas for
long periods of time.

Recent studies have found that bat activity patterns are influenced by weather conditions (Arnett
et al. 2006, Arnett et al. 2008, Reynolds 2006). Acoustic surveys have documented a decrease
in bat activity rates as wind speed increase and temperatures decrease, and bat activity has
been shown to correlate negatively to low nightly mean temperatures (Hayes 1997, Reynolds
2006). Similarly, weather factors appeared related to bat collision mortality rates documented at
two facilities in the southeastern United States, with mortality rates negatively correlated with
both wind speed and relative humidity, and positively correlated to barometric pressure (Arnett
et al. 2005). These patterns suggest that during the fall, bats are more likely to migrate on
nights with low wind speeds (less than 4 to 6 m/s) and generally warm temperatures. Thus,
several weather variables can individually affect bat activity, as does the interaction among
variables (i.e., warm nights with low wind speeds). Met tower wind speed data collected at Little
Bull Hill during the fall 2009 survey indicated that the nights with the highest amount of bat
activity occurred when the mean nightly temperatures were near or above 15 °C and wind
speeds below 5 m/s.
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4.0 Diurnal Raptor Surveys

4.1 INTRODUCTION

The purpose of the fall raptor surveys is to document the species that occur in the vicinity of the
Project and to record the specific flight heights, flight path locations, and other flight behaviors of
raptors within the Project area. Survey methodology and level of effort were discussed before
and during the spring raptor migration surveys. During this initial agency meeting, MDIFW
indicated raptor surveys should note all bald eagle, northern harrier (Circus cyaneus) (special
concern), great blue heron (Ardea herodias) (special concern), and osprey (Pandion haliaetus),
activity, as these species are suspected to occur in the vicinity of the Project area.

In the eastern United States, raptor migration tends to concentrate along the shores of large
bodies of water including lakes and the Atlantic Coast (Kellogg 2007) as well as along
ridgelines, where raptors take advantage of updrafts which form along the side slopes of ridges.
Updrafts allow raptors to fly long distances with minimal exertion (Berthold 2001). Raptors also
use thermals, which are pockets of warm, rising air that form as the ground’s surface is heated
by the sun, in order to minimize energy expenditure during migration movements (Bildstein
2006). Thus, raptor surveys were conducted from prominent locations on ridges inside the
proposed Project area.

4.2 METHODS
421 Field Surveys

The summer survey period was August 1 to August 27 and the fall migration survey period was
September 2 to October 14. Field surveys were conducted on days with favorable raptor flight
and observer visibility conditions. Days with significant precipitation or extensive fog were not
sampled. During the fall migration period specifically, days following the passage of weather
fronts bringing favorable weather, high atmospheric pressure, and northerly winds were
targeted. Raptor migration is facilitated by tail winds (winds aligned with the preferred direction
of travel), which “push” migrating raptors forward (Bildstein 2006); however, some raptors will fly
in light or moderate headwinds. Therefore, days with southerly winds were also sampled as
some raptors’ flight behaviors differ in moderate to strong headwinds.

Field surveys were conducted from two locations in the summer—Sparrow Hill (also known as
Beech Knoll) and Bull Hill. Fall surveys were conducted from a single location on top of Bull Hill
(Figure 1-1). Sparrow Hill had views of the north shore of Molasses Pond. Bull Hill is located in
the east-central portion of the Project area. Observation locations for both sites were positioned
on ridge summits in areas with recent timber removal, allowing excellent views of nearby project
ridges and, to a lesser extent, the heaths and ponds in the valley below.

Surveys methods were developed in consultation with MDIFW and USFWS and were largely
based on Hawk Migration Association of North America (HMANA) methods (HMANA 2009).
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Surveys were conducted from 9 am to 4 pm, during the peak hours of thermal development and
raptor movement. During surveys, observers scanned the sky and surrounding landscape for
raptors with binoculars or a spotting scope. Detailed observation and weather information were
recorded on standardized datasheets, including:

e Observation date and time;

e Species, number of individuals, and age (if possible);

¢ If the raptor occurred within the Project area (as depicted in Figure 1-1);
e The flight positions of each bird in relation to topography of the area;

e The flight height (above ground) of each bird (within each different topographical flight
position);

e The specific flight behaviors of each bird;
e The general flight direction of each bird,;
¢ If the bird was actively migrating;

e Total amount of time the bird was observed flying under 145 m over a Project ridge, as
well as other notes describing the general activity of each bird;

e Hourly weather observations, including wind speed and direction, temperature, sky
conditions, percent cloud cover, and relative cloud height and type; and

e The flight paths of raptors observed were recorded on Project area maps.

Topographical flight positions were summarized into categories that describe the landscape
surrounding the observation site (these positions apply to birds observed both within as well as
outside the Project area: A1) parallel to ridge, A2) perpendicular to ridge, A3) over saddle, B)
flight path over slope of ridge, and D) flight path over a valley (see Figure 4-1 below). As
individual birds traveled through or in the vicinity of the Project, all position categories in which
a bird occurred were recorded.
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Figure 4-1. Raptor flight position categories in relation to the topography of the Project area and
surrounding area.

Nearby objects with known heights, such as tree canopy, the met tower on Bull Hill, and the
communication tower at Sparrow Hill, were each used to gauge flight height. Flight behaviors
where categorized as: circle soaring, linear soaring (straight-line soaring or slow gliding in a
‘thermal street’ formed between updrafts), gliding (with wings partially closed and bent wrists),
powered flight (flapping wings), banking (breaking with fully extended wings and tail fanned),
diving (wings partially to mostly closed while in descent), kiting (using wind current to kite with
partially closed wings and tail), hovering (maintaining a stationary altitude with some flapping
and fanned tail while hunting and looking downward), aerial feeding (eating prey in flight while in
a soar or slow glide), aerial hunting low over the ground, aerial display (territorial or courtship
aerial display), or perched. These behaviors among others were used to describe birds as
actively migrating or not-actively migrating.

Birds that flew too rapidly or were too far to accurately identify were recorded as unidentified to
their genus or, if the identification of genus was not possible, unidentified raptor. Priority was
given to raptor observations; however, observers collected incidental data for other avian
species observed including passerines and water birds.

4.2.2 Data Analysis

The raptor observation data was summarized separately for the summer and fall survey
seasons. For each survey period, analysis included a summary of:

e The total number of individuals per species observed each survey day, and for the entire
survey period;

o Daily passage rates (birds per hour) calculated for each survey day, as well as for the
entire survey period;
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e Hourly observation totals per species;
e The percentage of birds within each topographical flight position category;

e The average minimum flight height of birds within each topographical flight position
category;

e The percentage of all birds that occurred within the Project area (as depicted in Figure 1-
1);

e For all birds observed within the Project area, and within topographical positions where
the turbines are to be located (Al, A2, A3, and B), flight heights were categorized as
less than or greater than 145 m (476’) above ground;

e The percentage of birds believed to be actively migrating; and
e A summary of the flight behaviors of all birds observed.

Observations made from the Bull Hill Project during the fall (migration) season were compared
to fall 2009 data from HMANA hawk watch sites across New England and southern Canada
(HMANA 2009). The hawk watch sites included for comparison are Cadillac Mountain, ME
(approximately 26 miles from the Project); Greenlaw Mountain, NB; Harpswell Peninsula, ME;
Pack Monodnock, NH; Pitcher Mountain, NH; and Putney Mountain, VT. Also provided for
comparison of the fall migration surveys are the results of available regional fall surveys
conducted at other proposed wind facilities in the northeast.

4.3 RESULTS

Summer surveys were conducted on six days (3 days at Bull Hill, 3 days at Sparrow Hill) from
August 1 to August 27. Fall migration surveys were conducted on twelve survey days (all days
at Bull Hill) from September 2 to October 14. Survey hours for each season totaled 46 and 87,
respectively.

Surveys were generally conducted on clear days allowing for optimal visibility. However, for
portions of some of the survey days, visibility was limited due to weather: fog reduced visibility
for a few hours on August 26 and September 22, while rain showers reduced visibility the
afternoon of August 11. Temperatures ranged from 4 to 30° Celsius (39 — 86 °F) during the
survey period. Winds speed and direction was variable, without considerable difference
between the survey seasons. Wind speeds under 9 mph (14 kph) occurred during 72 percent of
observation hours and wind speeds in excess of 19 mph (31 kph) occurred during only 2
percent of observation hours. Wind direction during nine survey days was predominantly from
the southwest; from the southeast during four survey days; from the northeast on one survey
day; and from the northwest during four days. Similar numbers of birds were observed on days
with headwinds and tailwinds.

Survey results are summarized in Table 4-1 and more detailed survey results are provided in
Appendix C (Tables 3-7). No bald eagles were seen during summer habitat use surveys. A
total of three bald eagles were observed during the fall migration survey period:
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Table 4-1. Summary of raptor surveys conducted at the Bull Hill Wind
Project in T16 MD, Maine, 2009
Summer Surveys

Total number of raptors detected 24
Total number of raptor species detected 6
Total number of hours surveyed 46
Overall survey passage rate (birds/hour) 0.52
Total number of raptors detected in the Project area and
below maximum turbine height 1

(percent of total detections) (4%)

Fall Migration Surveys

Total number of raptors detected 124
Total number of raptor species detected 11
Total number of hours surveyed 87
Overall survey passage rate (birds/hour) 1.43
Total number of raptors detected in the Project area and
below maximum turbine height 59

(percent of total detections) (98%)

During summer surveys, a total of 24 raptors were observed. Daily counts ranged from 2 to 6
raptors, and daily passage rates ranged from 0.25 to 0.86 birds/hour. Days with the highest
raptor counts were August 13 (n=6) and August 26 (n=6) (Figure 4-2; Appendix B, Table 1).
For the entire summer season, the observation rate was 0.52 birds/hour. Six® different species
were observed (Figure 4-3; Appendix B, Table 2). There were no bald eagles observed during
the summer surveys. No state listed species were observed during the summer. The majority
of raptors observed in the summer were turkey vulture (Cathartes aura) (n=13; 11%) and red-
tailed hawk (Buteo jamaicensis; n=6; 4.8 %).

During fall raptor migration surveys, a total of 124 raptors were observed. Daily counts ranged
from 5 to 19 raptors, and daily passage rates ranged from 0.63 to 2.71 birds/hour. The highest
count days in the fall occurred on September 22 (n=19) and October 12 (n=18) (Figure 4-2;
Appendix B, Table 1). For the entire fall season, the observation rate was 1.43 birds/hour. Eleven
different species were observed, not including 2 unidentified accipiters, 11 unidentified buteos, 1
unidentified falcon, and 3 unidentified raptors. The majority of raptors observed were sharp-
shinned hawk (Accipiter striatus) (n=32; 26%) and turkey vulture (n=32; 26%). One state
endangered species, peregrine falcon (Falco peregrinus), was observed in the Project area during
the fall, as well as two state special concern species, bald eagle and northern harrier. For more
information on the observations of special concern species, refer to Section 4.3.1.

® While turkey vultures (Cathartes aura) are not phylogenetically considered true raptors, they are diurnal migrants
that exhibit flight characteristics similar to Buteos, Accipiters and other Falconiformes species, therefore vultures are
typically included during hawk watch surveys.
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Figure 4-2. Total number of birds observed per survey day at Bull Hill, 2009
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Figure 4-3. Number of individuals of species observed at Bull Hill, 2009

On a daily basis, the majority of observations occurred between 10:00 am and 12:00 pm during
the initial period of thermal development for the day. The summer surveys show a clear peak in
activity during this period, between 11:00 am and 12:00 pm, whereas the fall surveys have a
more evenly distributed activity pattern throughout the day. Fall surveys have high activity mid-
morning between 10:00 am and 12:00 pm and again in the afternoon between 1:00 pm and 4:00
pm (Figure 4-4; Appendix B, Table 2).
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Figure 4-4. Number of individuals observed per survey hour at Bull Hill, 2009

Not all raptors observed during the survey seasons were observed moving through the
proposed turbine areas (Project area), which is defined as horizontal position codes Al, A2, A3,
and B on Bull Hill, Heifer Hill and Beech Knoll. Birds in flight position D (over the valley) were
not considered within the Project area. During the summer, 4.2 percent (n=1) of all raptors seen
were observed moving through the Project area. During the fall, 47.6 percent (n=59) of raptors
were seen in the Project area.

One bird was observed passing over Project ridges in the summer, crossing the ridge (n=1;
100%) at a height of 200m. Of the birds passing over Project ridges in the fall, the highest
percentage of birds either crossed ridges (n=65; 38%) or occurred along the slopes of ridges
(n=50; 29%). Flight heights in these position categories averaged 40 and 43 meters,
respectively (Table 4-2).
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Table 4-2. Number of observations and average flight heights for each position
category for birds observed at Bull Hill, 2009

Al)
flight A2) A3) flight
along crossed B) D) over
crossed :
or ; depression | slope valley
ridge
parallel or saddle
to ridge
No. of position
observations? 2 8 0 21 4
© (percent of total (6%) (23%) (0%) (60%) (11%)
E observations)
7 Average
minimum flight 37.50 79.38 n/a 88.81 170.00
height (m)
No. of position 13 65 6 50 37
_ observations? (8%) (38%) (4%) (29%) (22%)
<
- Average
minimum flight 11.85 39.85 36.67 43.30 68.92
height (m)

1 no. positions will be greater than no. individuals because many birds crossed
multiple position categories
2 this position category is considered outside of Project area

<

A
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Those raptors observed in flight positions Al, A2, A3, and B and occurred below 145 m were

categorized as flying below maximum turbine height. Of the 24 birds observed during the

summer surveys, one red-tailed hawk, was observed within the Project area. (Table 4-3). The
single bird flew below maximum turbine height for the duration of its observed flight. Sixty five
of the 124 birds observed during fall surveys were only seen over the valley. Excluding these
65 birds, 59 birds (48%) were in the Project area and 58 (98%) were in the Project area and
flew below maximum turbine height for at least a portion of their observed flight. During the fall
raptor migration season, sharp-shinned hawk and American kestrel were the species most
commonly observed flying below maximum turbine height (Table 4-3).
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Table 4-3. Number of individuals of species observed within Project boundary
in proposed turbine areas (flight positions Al, A2, A3, and B) above or below
145 m at Bull Hill 2009
Summer habitat use surveys Fall migration surveys
145 m or less than 145 m or less than 145
Species greater 145 m greater m
American kestrel 0 0 0 10
bald eagle 0 0 0 1
broad-winged hawk 0 0 0 3
Cooper's hawk 0 0 0 1
merlin 0 0 0 3
northern goshawk 0 0 0 0
northern harrier 0 0 1 0
osprey 0 0 0 1
peregrine falcon 0 0 0 1
red-tailed hawk 0 1 0 8
sharp-shinned hawk 0 0 0 21
turkey vulture 0 0 0 7
unidentified buteo 0 0 0 1
unidentified falcon 0 0 0 1
Grand Total: 0 1 1 58

The timing of the summer surveys overlapped with the beginning of fall migration. While many
of the birds observed during the summer surveys were believed to be seasonally local, one
broad-winged hawk (Buteo platypterus) was suspected to be actively migrating based on its
flight behaviors and direction of travel. Fifty-three percent of birds during fall surveys were
believed to be actively migrating. Turkey vulture and sharp-shinned hawk are among species
observed in the fall which were suspected to be seasonally local.

The most common flight behaviors for raptors observed during fall surveys were linear soaring,
circle soaring and powered flight, which is consistent with migrating birds. The behavior most
commonly observed was linear soaring (n=61; 37%) followed by powered flight (n=59; 36%)
(Figure 4-5; Appendix C Table 4). Behaviors for raptors observed during summer were more
diverse, including more behaviors associated with foraging. All behaviors displayed by
individual birds were recorded; therefore the number of behavioral observations exceeds the
number of individuals observed.
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Figure 4-5. Number of observations of flight behaviors at Bull Hill, 2009

4.3.1 Rare, Threatened or Endangered Species

There were no state listed species observed during the summer surveys. In the fall one state
endangered species, peregrine falcon, was observed in the Project area on October 9. The
falcon was flying over tree canopy, approximately 15 m above ground, moving northwest over
Bull Hill. Two state species of special concern were observed during the fall surveys—bald
eagle and northern harrier. A total of three bald eagles were observed during the fall migration
survey period: a sub-adult was seen on September 17 circling on a thermal (at 150 to 200 m)
near Sparrow Hill, moving west; an adult was seen on October 2, outside of the Project area,
circling at 70 m over the valley and moving northeast; and a sub-adult IV was seen crossing
through the Project area over Bull Hill on October 14 at 30 m above ground level, moving north.
A male northern harrier was observed crossing the Project area on September 17 flying at a
height of 200 m.

4.3.2 Incidental Bird Observations

A total of 20 different non-raptor avian species of were observed incidentally during the summer
and fall surveys. Table 4-4 lists the different species observed; none were water birds. Two
incidental species that were observed in the Project area, American redstart (Setophaga
ruticilla) and chestnut-sided warbler (Dendroica pensylvanica), are listed as state species of
special concern.
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Table 4-4. Incidental birds seen at Bull Hill, 2009

American crow

Corvus brachyrhynchos

American goldfinch

Carduelis tristis

American redstart

Setophaga ruticilla

American robin

Turdus migratorius

American woodcock

Scolopax minor

Baltimore oriole

Icterus galbula

black-capped chickadee

Poecile atricapilla

blue jay

Cyanaocitta cristata

black-throated green warbler

Dendroica virens

cedar waxwing

Bombycilla cedrorum

common raven

Corvus corax

chestnut-sided warbler

Dendroica pensylvanica

dark-eyed junco

Junco hyemalis

downy woodpecker

Picoides pubescens

hairy woodpecker

Picoides villosus

mourning dove

Zenaida macroura

northern flicker

Colaptes auratus

pileated woodpecker

Dryocopus pileatus

song sparrow

Melospiza melodia

<
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Zonotrichia albicollis

white-throated sparrow

4.4 DISCUSSION
Summer Bald Eagle and Raptor Surveys

A primary goal of the summer surveys was to document the occurrence within, and use of, the
Project area by bald eagle, and other raptor species, during the late-fledging period. Although
bald eagles have historically nested in the area, and there was a non-breeding pair present at a
nest site within three miles of the Project in 2009, there were no bald eagles, or other raptor
species of conservation concern, observed during the summer surveys. Additionally, no osprey
were observed during the summer survey despite the location of a nest roughly 2 kilometers
west of Little Bull Hill on the transmission line.

The majority of birds observed during the summer survey period were suspected to be
seasonally local to the area, with the exception of one migrant. The summer 2009 observation
rate, 0.52 birds/hour, is not necessarily applicable to passage rates documented at HMANA or
proposed wind facilities during the migration seasons. The summer observation rate likely
included multiple observations of some of the same individual raptors that were seasonally local
to the area. Conversely, while migration passage rates may include some observations of local
birds, these rates predominantly consist of observations of migrants passing through the area.

Many of the observed flights during the summer season were believed to be associated with
raptors traveling between foraging locations, and a few raptors were believed to be actively
hunting in the area based on their behaviors. The majority of birds observed were not within the
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Project area. The flight height of the single bird that flew within the Project area was below the
proposed maximum rotor-swept zone. Relatively low flight heights would be expected during
the summer as most flights observed likely involved small-scale, localized flights between
foraging locations.

Fall Migration Surveys

The majority of birds observed during the fall surveys were suspected to be actively migrating
based on flight behavior; however, 47 percent were suspected to be seasonally local to the
Project area or stopping over in the area during migration. The fall passage rates at HMANA
hawk watch sites in the region varied between 2.8 birds/hour (Harpswell Peninsula, Maine) and
18.4 birds/hour (Pitcher Mountain, ME), and was 10.78 birds/hour at Cadillac Mountain, roughly
26 miles from the Project (Appendix C, Table 5). The Bull Hill fall passage rate (1.4 birds/hour)
is among the lower passage rates reported there. It should be noted that observers at HMANA
sites typically do not count birds suspected to be local to the area while observers at Bull Hill
included all raptors observed in the seasonal passage rate. Also available for comparison are
the public results of fall surveys conducted at other proposed wind energy developments in the
northeast. The seasonal passage rate recorded at Bull Hill is within the range of passage rates
recorded for other publicly available sties in forested habitats in the northeast (Appendix C,
Table 6).

There were three observations of bald eagle made during the fall surveys. One of these eagles
occurred at locations within the Project area. The bald eagle observation rate within the Project
area during fall surveys was low, 0.01 eagles/hour. The eagle observed within the Project area
during fall was observed below the maximum turbine height of 145 m. Although the results of
the 2009 summer and fall surveys indicate an infrequent occurrence of bald eagle within the
Project area, bald eagles do occasionally occur within the Project area at heights below
maximum turbine height. During the fall surveys, one state endangered species, peregrine
falcon, was observed, as well as two state special concern species, bald eagle and northern
harrier.

The majority of raptors observed during the fall surveys at Bull Hill were observed outside the
Project area. Observer location within the Project area may have biased these results as birds
closer to the observer may be more easily detected. The flight paths of raptors observed at Bull
Hill varied between survey dates and were influenced by varying wind direction and weather.
During raptor migration, flight pathways and flight heights along ridges, side slopes, and across
valleys may vary seasonally, daily, or hourly. Raptors may shift and use different ridgelines and
cross different valleys from year to year or season to season. Weather and wind are major
factors that influence migration paths as well as flight heights. Wind strongly affects the
propensity of raptors to congregate along ‘leading lines’ or topographic features (Richardson
1998). Wind, air temperature, and cloud cover influence the development of updrafts and
thermals used by raptors while making long-distance flights.

The range of the percent of flight heights below the maximum turbine height at other wind sites
in the region is 9 to 82 percent; the percent of flights of birds within the Project area below
turbine height at Bull Hill falls above the range of these results (Appendix C, Table 6). However,
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the reported range in flight heights at other projects likely includes birds flying anywhere in the
observation area and not the Project area, only. In addition, variations in flight heights among
sites, and among survey days at a single site are due to variable weather conditions and the
particular flight behaviors of different raptor species. Typically, accipiters and falcons use up-
drafts from side slopes to gain lift and, therefore, usually fly low over ridgelines. Buteos tend to
use lift from thermals that develop over side slopes and valleys and tend to fly high during hours
of peak thermal development. Raptors (accipiters in particular) typically fly lower than usual
during windy or inclement conditions. Local birds may fly at lower altitudes while making small
scale movements between foraging locations (Barrios and Rodriguez, 2004).

Despite generally low flight heights documented during raptor surveys in the region, studies
have documented high raptor collision avoidance behaviors at modern wind facilities (Whitfield
and Madders 2006, Chamberlain et al. 2006). As most raptors are diurnal, raptors may be able
to visually, as well as acoustically detect turbines during periods of fair weather. Foraging
raptors that may become distracted by prey, or migrant raptors flying during periods of reduced
visibility, may be at increased risk of collision with wind turbines.

Pre-construction raptor studies can provide baseline data regarding the species of raptor that
occur and the general flight behaviors of birds traveling through the area. However, currently
there is no clear relationship between pre-construction visual surveys and post-construction
mortality data for the prediction of raptor collision risk at wind sites.

40





\

BULL HILL WIND PROJECT
OCTOBER 2010

SUMMER AND FALL 2009 AVIAN AND BAT SURVEYS é//\
J/s‘

Stantec

5.0 Literature Cited

Able, K.P. 1973. The role of weather variables and flight direction in determining the magnitude
of nocturnal migration. Ecology 54(5):1031-1041.

Alerstam, T. 1978. Reoriented bird migration in coastal areas: Dispersal to suitable resting
grounds? OIKOS 30: 405-408.

Alerstam, T. 1990. Bird Migration. Cambridge University Press, Cambridge, United Kingdom.

Arnett, E.B., W.P. Erickson, J. Kerns, and J. Horn. 2005. Relationships between bats and wind
turbines in Pennsylvania and West Virginia: an assessment of fatality search
protocols, patterns of fatality, and behavioral interactions with wind turbines. Bats
and Wind Energy Cooperative.

Arnett, E. B., J. P. Hayes, and M. M. P. Huso. 2006. An evaluation of the use of acoustic
monitoring to predict bat fatality at a proposed wind facility in south central
Pennsylvania. An annual report submitted to the Bats and Wind Energy
Cooperative. Bat Conservation International. Austin, Texas, USA.

Arnett, E.B., W.K. Brown, W.P. Erickson, J.K. Fiedler, B.L. Hamilton, T.H. Henry, A. Jain, G.D.
Johnson, J. Kerns, R.R. Koford, C.P. Nicholson, T.J. O'Connell, M.D. Piorkowski,
and R.D. Takersley Jr. 2008. Patterns of bat fatalities at wind energy facilities in
North America. Journal of Wildlife Management 72:61-78.

Batschelet, E. 1965. Statistical Methods for the Analysis of Problems in Animal Orientation and
Certain Biological Rhythms. AIBS Monograph. American Institute of Biological
Sciences. Washington, DC.

Barrios, L. and A. Rodriguez. 2004. Behavioral and environmental correlates of soaring-bird
mortality at on-shore wind turbines. Journal of Applied Ecology 41: 72-81.

(BCI) Bat Conservation International. 2001. Bats in Eastern Woodlands.
http://lwww.batcon.org/nabcp/newsite/forrep.pdf. Accessed on November 2007.

Berthold, P. 2001. Bird Migration. A General Survey. 2nd edn. Oxford: Oxford University Press.

Bildstein, K.L. 2006. Migrating Raptors of the World: Their Ecology and Conservation. Cornell
University Press. Ithaca, NY.

Bingman, V.P., K.P. Able, and P. Kerlinger. 1982. Wind drift, compensation, and the use of
landmarks by nocturnal bird migrants. Animal Behavior 30:49-53.

41





\

BULL HILL WIND PROJECT
OCTOBER 2010

SUMMER AND FALL 2009 AVIAN AND BAT SURVEYS é//\
J/s‘

Stantec

Bruderer, B. 1997. Migratory directions of birds under the influence of wind and topography.
From the 1997 Spring Conference of the Royal Institute of Navigation, Oxford 21-
23, April 1997.

Bruderer, B., and A. Boldt. 2001. Flight characteristics of birds: I. Radar measurements of
speeds. lbis. 143:178-204.

Chamberlain, D.E., M.R. Rehfisch, A.D. Fox, M. Desholm, and S.J. Anthony. 2006. The effect
of avoidance rates on bird mortality predictions made by wind turbine collision risk
models. Ibis: 148, pp. 198-202.

Cooper, B.A., R.H. Day, R.J. Ritchie, and C.L. Cranor. 1991. An improved marine radar
system for studies of bird migration. Journal of Field Ornithology 62(3):367-377.

Fortin, D., F. Liechti and B. Bruderer. 1999. Variation in the nocturnal flight behaviour of
migratory birds along the northwest coast of the Mediterranean Sea. lbis 141: 480-
488.

Gannon, W.L., R.E. Sherwin, and S. Haywood. 2003. On the importance of articulating
assumptions when conducting acoustic studies of habitat use by bats. Wild. Soc.
Bull. 31 (1):45-61.

Gauthreaux, S.A., Jr. 1991. The flight behavior of migrating birds in changing wind fields: radar
and visual analyses. American Zoologist 31:187—-204.

Gauthreaux, S.A., Jr., and K.P. Able. 1970. Wind and the direction of nocturnal songbird
migration. Nature 228:476-477.

Gawler, S.C. and A.R. Cutko. 2004. Natural Landscapes of Maine: A Classification of
Vegetated Natural Communities and Ecosystems, Maine Natural Areas Program,
Maine Department Of Conservation, Augusta, Maine.O’Farrell, M.J., and W.L.
Gannon. 1999. A comparison of acoustic versus capture techniques for the
inventory of bats. Journal of Mammalogy 80(1):24-30.

Hagstrum, J. 2000. Infrasound and the avian navigational map. The Journal of Experimental
Biology 203: 1103-1111.

Harmata, A., K. Podruzny, J. Zelenak, and M. Morrison. 1999. Using marine surveillance radar
to study bird movements and impact assessment. Wildlife Society Bulletin
27(1):44-52.

Hassler, S.S., R.R. Graber, and F.C. Bellrose. 1963. Fall migration and weather, a radar study.
The Wilson Bulletin 75(1):56-77.

Hayes, J. P. 1997. Temporal variation in activity of bats and the design of echolocation-
monitoring studies. Journal Of Mammalogy 78:514-524.

42





\

BULL HILL WIND PROJECT
OCTOBER 2010

SUMMER AND FALL 2009 AVIAN AND BAT SURVEYS é//\
J/s‘

Stantec

Hayes, J.P. 2000. Assumptions and practical considerations in the design and interpretation of
echolocation-monitoring studies. Acta Chiropterologica 2(2):225-236.

(HMANA) Hawk Migration Association of North America [Internet]. 2009. Available at
http://lwww.hmana.org/index.php

Kellogg, S (Ed.). 2007. Eastern Flyway Report: Eastern Continental Flyway. In Hawk
Migration Studies (Vol. XXXIlI, No. 1, pp.13). Hawk Migration Association of North
America.

Kerlinger, P. 1995. How Birds Migrate. Stackpole Books. Mechanicsburg, PA.

Kunz, T.H., E.B. Arnett, B.M. Cooper, W.P. Erickson, R.P. Larkin, T. Mabee, M.L. Morrison,
M.D. Strickland, J.M. Szewczak. 2007. Assessing impacts of wind-energy
development on nocturnally active birds and bats: A guidance document. Journal
of Wildlife Management 71:2449-2486.

Larkin, R.P. 1991. Flight speeds observed with radar, a correction: slow “birds” are insects.
Behavioral Ecology and Sociobiology. 29:221-224.

McMahon, J. S. 1990. The biophysical regions of Maine: patterns in the landscape and
vegetation. M.S. Thesis, Univ. of Maine, Orono. 120 pp.

McMahon, J. 1998 (July). An Ecological Reserves System Inventory. Augusta, ME. ME State
Planning Office. 122 pp.

O’Farrell, M.J., B.W. Miller, and W.L. Gannon. 1999. Qualitative identification of free-flying bats
using the anabat detector. Journal of Mammalogy 80(1):11-23.

Reynolds, D. S. 2006. Monitoring the potential impacts of a wind development site on bats in
the Northeast. Journal of Wildlife Management 70(5):1219 — 1227.

Richardson, W.J. 1972. Autumn migration and weather in eastern Canada: a radar study.
American Birds 26(1):10-16.

Richardson, W.J. 1998. Bird migration and wind turbines: migration timing, flight behavior, and
collision risk. Proceedings: National Avian-Wind Power Planning Meeting IlI,
sponsored by Avian Workgroup of the National Wind Coordinating Committee, June
2000.

Stantec Consulting. 2009. Critical Issues Analysis Blue Sky East Wind Project,
T 16 MD, Maine August 2009. Prepared for Blue Sky East, LLC.

Whitfield, D.P. and M. Madders. 2006. A review of the impacts of wind farms on hen harriers

(Circus cyaneus) and an estimation of collision avoidance rates. Natural Research,
LTD, Natural Research Information Note 1 (Revised).

43





N

FALL 2009 BIRD AND BAT SURVEY REPORT J

BULL HILL WIND PROJECT %
OCTOBER 2010

Stantec

Appendix A

Radar survey results





FALL 2009 BIRD AND BAT SURVEY REPORT

BULL HILL WIND PROJECT

OCTOBER 2010

&

Stantec
Appendix A Table 1. Survey dates, results, level of effort, and weather - Fall 2009
Passage Flight Flight Height| % below 145| Hours of | Temperature | Wind Speed _Wm_d
Date rate Direction (m) m Survey ©) (m/s) Direction
(degrees)
9/1 823 293 399 26% 11 12.63 3.68 281.284
9/2 503 337 208 45% 11 13.33 6.22 250.137
9/3 422 346 225 41% 11 14.31 5.55 215.355
9/8 1007 233 333 14% 10 13.81 7.41 300.754
9/9 871 272 334 19% 9 9.83 6.37 46.199
9/10 188 11 232 37% 11 7.51 4.42 155.014
9/11 536 320 230 33% 12 13.10 2.70 219.826
9/16 679 256 321 20% 12 7.46 3.11 28.726
9/17 191 358 318 21% 12 7.90 5.56 19.041
9/23 277 4 293 14% 11 16.55 5.81 203.333
9/24 1108 223 482 4% 11 10.23 5.68 321.913
9/28 521 318 240 30% 10 14.09 5.91 168.903
9/29 286 313 302 6% 12 11.20 6.87 174.808
9/30 331 247 247 29% 13 7.68 4.41 224.135
10/1 312 244 326 12% 12 6.68 2.73 261.606
10/5 751 235 449 12% 13 7.84 7.47 298.312
10/6 1500 272 413 15% 13 8.14 5.56 265.274
10/8 660 235 556 4% 13 6.33 4.81 319.545
10/14 762 250 558 7% 12 -1.26 6.98 310.5
10/15 594 247 531 7% 13 -0.43 6.31 330.021
Entire Season 614 260 356 14% 11.6 9 5 264.116
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Appendix A Table 2. Summary of passage rates by hour, night, and for entire season.

Night of Passage Rate (targets/km/hr) by hour after sunset Entire Night

1 2 3 4 5 6 7 8 9 10 11 12 | 13 | Mean | Median | Stdev | SE

9/01 461 | 1489 | 993 | 861 | 646 | 543 | 956 | 1013 | 929 | 934 | 225 | NJA | N/A| 823 929 339 | 102
9/02 404 | 926 | 1029 | 634 | 391 | 350 | 354 | 480 | 386 | 468 | 116 | N/A | N/A| 503 404 266 80
9/03 379 | 604 | 550 | 506 | 497 | 334 | 400 | 414 | 544 | 389 21 | NJA|N/A| 422 414 158 48
9/08 718 | 1913 | 1786 | 1139 | 1020 | 994 | 866 | 810 | 386 | 443 | N/A | N/A | N/A | 1007 930 505 | 160
9/09 421 | 1140 | 1184 | 1021 | 990 | 879 | 886 | 714 | 604 | N/A | N/A | NJA | N/A | 871 886 251 84
9/10 51 | 346 | 339 | 207 | 232 | 229 | 236 89 107 90 146 | NJA | N/A | 188 207 100 30
9/11 450 | 654 | 626 | 626 | 707 | 587 | 686 | 671 | 609 | 475 | 304 | 38 | N/A| 536 617 196 57
9/16 421 | 651 | 707 | 850 | 1111 | 1277 | 969 | 677 | 589 | 364 | 496 | 36 | N/A| 679 664 341 98
9/17 161 | 233 | 223 | 223 | 2563 | 210 | 245 | 240 | 217 | 170 | 108 | 13 | N/A| 191 220 70 20
9/23 17 | 432 | 450 | 407 | 386 | 296 | 364 9 N/A | 134 | 271 0 | NA| 277 296 167 53
9/24 659 | 1246 | 1393 | 1429 | 1436 | 1214 | 1468 | 1568 | 1325 | 279 | 171 | N/A | N/A | 1108 1325 498 | 150
9/28 204 | 1021 | 1246 | 1000 | 611 | 543 | 189 64 154 | N/A | N/A | 179 | N/A| 521 373 433 | 137
9/29 114 | 596 | 768 | 518 | 382 | 407 | 264 | 113 | 118 39 51 57 | N/A | 286 191 245 71
9/30 240 | 700 | 939 | 480 | 177 | 354 | 339 | 630 | 268 90 26 57 0 331 268 287 80
10/01 56 | 213 | 523 | 529 | 414 | 313 | 307 | 399 | 329 | 364 | 132 | 167 | N/A| 312 321 148 43
10/05 175 | 525 | 1911 | 1911|1243 | 886 | 754 | 814 | 550 | 346 | 266 | 314 | 64 | 751 550 608 | 169
10/06 268 | 1779 | 1961 | 2507 | 1916 | 2018 | 2039 | 1068 | 1343 | 2161 | 1529 | 907 | 7 1500 1779 752 | 209
10/08 393 | 996 | 1461 | 1718 | 1018 | 496 | 482 | 557 | 546 | 386 | 329 | 112 | 86 | 660 496 497 | 138
10/14 161 | 689 | 982 | 975 | 1364 | 1368 | 1064 | 1079 | 532 | 300 | 318 | 307 | NJA| 762 832 432 | 125
10/15 489 | 714 | 818 | 868 | 714 | 796 | 793 | 700 | 493 | 550 | 432 | 229|121 | 594 700 233 65
Entire Season | 312 | 843 | 994 | 920 | 775 | 705 | 683 | 605 | 528 | 443 | 291 | 186 | 56 | 614 486 492 32

0 indicates no targets counted for that hour

N/A indicates no data for that hour
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Night of Mean Flight Direction | Circular Stdev
9/01 292.96 66.17
9/02 336.61 59.12
9/03 345.87 87.84
9/08 233.28 44.77
9/09 272.27 48.58
9/10 11.48 84.28
9/11 320.49 109.05
9/16 256.38 57.00
9/17 357.94 79.31
9/23 4.36 93.09
9/24 223.08 30.29
9/28 317.71 58.13
9/29 312.79 57.89
9/30 247.11 77.12
10/01 243.68 41.25
10/05 234.52 59.89
10/06 272.25 44.60
10/08 235.28 43.82
10/14 249.85 58.12
10/15 246.52 32.27

Entire Season 259.90 65.53
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Appendix A Table 4. Summary of mean flight heights by hour, night, and for entire season.
Mean Flight Height (m) by hour after sunset Entire Night % of targets
Night of below 145
1 (213|456 7|8]9(10]11]12(13| Mean |Median| STDV SE meters
9/01 279(491]517(453|526|367(444|471|301(269| 273 N/A[N/A 399 444 103 31 26%
9/02 190(189]183(221(206]|217|192|173]| 196|255 266|N/A|N/A| 208 196 30 9 45%
9/03 164|264|243(166|201|240(272]|281( 205|213 | N/A[N/A|N/A 225 227 42 13 41%
9/08 287|385 404(346|338|370| 337|317 287|257 |N/A|N/A|N/A| 333 337 47 15 14%
9/09 282|336| 375(438|394| 326|296 | 307 [ 255 |N/A|N/A|N/A|N/A| 334 326 59 20 19%
9/10 166|340|327|300(179|274] 150| 236 253 169| 152|N/A|N/A| 232 236 72 22 37%
9/11 251|233|290(201|237]|216|219|256(240(194|224| 195|N/A| 230 228 28 8 33%
9/16 269(260] 269|350 380|384 (350( 328|339(292]| 273| 355[N/A 321 333 46 13 20%
9/17 361|378(384|354(375]| 358|337 (271| 351|224 240]| 188 N/A 318 353 68 20 21%
9/23 433]| 290|228 303| 282|306 267|281 N/A|291]| 248 N/A[N/A| 293 286 55 17 14%
9/24 453)|538|525(557|538( 527 561| 567|506 | 346 | N/A|[184N/A| 482 527 118 35 4%
9/28 219|225| 266| 235|254 231|263 | 269 N/A[N/A|N/A| 194|N/A| 240 235 25 8 30%
9/29 340(353|381|354| 357|310 288(299|211|231|224| 280 N/A| 302 305 57 17 6%
9/30 175]199| 222|314 262|261]350| 207| 183 234(306| -- | -- 247 234 57 17 29%
10/01 361(422(459|478|424|451|376(300|192|225|175| 204|172 326 361 119 33 12%
10/05 253|521|500| 438|557 570| 605|546(549|519(441| 205|140 449 519 152 42 12%
10/06 22215341 600(579(610(561]|529|471|441|280| 248( 168|131 413 471 177 49 15%
10/08 398|438 452| 483|524 701| 661|644 672|667|617|569|401| 556 569 112 31 4%
10/14 413)|489|545(609|608(573(628| 616|614 621]|564|417N/A| 558 591 78 22 7%
10/15 368(517|628|628|630|635(575(521|550|523|485| 498|342 531 523 95 26 7%
Entire Season|294|370]|390|390( 394|394 |385| 368|353|323| 316|288|237| 356 327 143 9 14%
-- indicates no targets counted for that hour N/A indicates no data for that hour
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Appendix A Table 5. Summary of available avian fall radar survey results conducted at proposed (pre-construction) US wind power facilities on Forested Ridge landscapes in the Northeast using X-band mobile radar systems (2004-present)

Range (Turbine
Number Number Average ng Average Ht)
in Average :
. . of of Passage . : Flight % Targets
Year Project Site Landscape Nightly Flight ; Reference
Survey Survey Rate Passaqe | Direction Height Below
Nights Hours (t/km/hr) g (m) Turbine
Rates .
Height
Fall 2004
Sheffield, Caledonia . ) o Woodlot Alternatives, Inc. 2006. Avian and Bat Information Summary and Risk Assessment for the Proposed Sheffield Wind Power
2004 Cty, VT 18 176 Forested ridge 91 19-320 200 566 (125 m) 1% Project in Sheffield, Vermont. Prepared for UPC Wind Management, LLC.
Fall 2005
Kibby, Franklin Cty, ) R (125 m) Woodlot Alternatives, Inc. 2006. A Fall 2005 Survey of Bird and Bat Migration at the Proposed Kibby Wind Power Project in Kibby
2005 ME (Range 1) 12 101 Forested ridge 201 12-783 196 352 12% and Skinner Townships, Maine. Prepared for TransCanada Maine.
Stamford, Delaware ) R o Woodlot Alternatives, Inc. 2007. A Spring and Fall 2005 Radar and Acoustic Survey of Bird Migration at the Proposed Moresville
2005 Cty, NY 48 418 Forested ridge 315 22-784 251 494 (110 m) 3% Energy Center in Stamford and Roxbury, New York. Prepared for Invenergy, LLC. Rockville, MD.
Kibby, Franklin Cty, . ) (125 m) Woodlot Alternatives, Inc. 2006. A Fall 2005 Survey of Bird and Bat Migration at the Proposed Kibby Wind Power Project in Kibby
2005 ME (Valley) 5 13 Forested ridge 452 52-995 193 391 16% and Skinner Townships, Maine. Prepared for TransCanada Maine.
Mars Hill, Aroostook . o Woodlot Alternatives, Inc. 2006. A Fall 2005 Radar, Visual, and Acoustic Survey of Bird Migration at the Mars Hill Wind Farm in
2005 Cty, ME 18 17 Forested ridge 512 60-1092 228 424 (120 m) 8% Mars Hill, Maine. Prepared for Evergreen Windpower, LLC.
Deerfield, . ) (100 m) Woodlot Alternatives, Inc. 2006. Fall 2005 Bird and Bat Migration Surveys at the Proposed Deerfield Wind Project in Searsburg and
2005 Bennington Cty, VT 32 324 Forested ridge 559 3-1736 221 395 13% Readsboro, Vermont. Prepared for PPM Energy, Inc.
Kibby, Franklin Cty, . 109- (125 m) Woodlot Alternatives, Inc. 2006. A Fall 2005 Survey of Bird and Bat Migration at the Proposed Kibby Wind Power Project in Kibby
2005 ME (Mountain) 12 115 Forested ridge 565 1107 167 370 16% and Skinner Townships, Maine. Prepared for TransCanada Maine.
Fall 2006
Stetson, . 131- (125 m) Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey of Bird and Bat Migration at the Stetson Wind Project, Washington County,
2006 Washington Cty, ME 12 w Forested ridge 476 1192 221 378 13% Maine. Prepared for Evergreen Wind V, LLC.
Lempster, Sullivan . 133- o Woodlot Alternatives, Inc. 2007. A Fall 2007 Survey of Nocturnal Bird Migration,Breeding Birds, and Bicknell's Thrush at the
2006 Cty, NH 32 290 Forested ridge 620 1609 206 387 (125 m) 8% Proposed Lempster Mountain Wind Power Project Lempster, New Hampshire. Prepared for Lempster Wind, LLC.
Fall 2007
Errol, Coos County, . ) (125 m) Stantec Consulting Inc. 2007. Fall 2007 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the Proposed Windpark in
2007 NH 29 232 Forested ridge 366 54-1234 223 343 15% Coos County, New Hampshire by Granite Reliable Power, LLC. Prepared for Granite Reliable Power, LLC.
Lincoln, Penobscot . ] (120 m) Woodlot Alternatives, Inc. 2008. A Fall 2007 Survey of Bird and Bat Migration at the Rollins Wind Project, Washington County,
2007 Cty, ME 22 231 Forested ridge 368 82-953 284 343 13% Maine. Prepared for Evergreen Wind, LLC.
Roxbury, Oxford . ) (130 m) Woodlot Alternatives, Inc. 2007. A Fall 2007 Survey of Bird and Bat Migration at the Record Hill Wind Project, Roxbury, Maine.
2007 Cty, ME 20 220 Forested ridge 420 88-1006 227 365 14% Prepared for Roxbury Hill Wind LLC.
Allegany, . . . ) .
. (150 m) New York Department of Conservation [Internet]. c2008. Publicly Available Radar Results for Proposed Wind Sites in New York.
2007 Cattaraltllgus Cty, 46 n/a Forested ridge 451 na 230 382 14% Albany, NY: NYDEC; [updated May 2008; cited June 2009]. Available at http://www.dec.ny.gov/docs/wildlife_pdf/radarwindsum.pdf
Fall 2008
2008 Georgia Mountain, 21 na Forested ridge 326 56-700 230 371 (120 m) 7% Stantec Consulting Serwces I_nc. 2008. A FaII_2008 Survey of Bird Migration at the Georgia Mountain Wind Project, Vermont.
VT Prepared for Georgia Mountain Community Wind.
Oakfield, Penobscot . ] (125 m) Woodlot Alternatives, Inc. 2008. A Fall 2008 Survey of Bird and Bat Migration at the Oakfield Wind Project, Washington County,
2008 Cty, ME 20 na Forested ridge 501 116-945 200 309 18% Maine. Prepared for Evergreen Wind, LLC.
Fall 2009
Bull Hill, Hancock . 188- (175 m) .
2009 Cty. ME 20 n/a Forested ridge 614 1500 260 357 20% this report
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Appendix B Table 1. Summary of acoustic bat data and weather during each survey night at the Met High detector — Fall, 2009

BBSH HB | MYSP RBTB UNKN
. . > . ) . Total S\Nindd Temperature
Night of - Operational? | ooy erO'\?m ﬁgl"rzz Hoary | MYSP Earsetgm COT(;'r'ed RBTB | HFUN | LFUN | Unkn | 00 (ﬁsse) (celsius)
07/14/09 1 0 4.49 12.35
07/15/09 1 0 5.03 12.44
07/16/09 1 0 2.75 16.16
07/17/09 1 0 3.93 16.18
07/18/09 1 0 3.49 18.18
07/19/09 1 0 5.31 16.74
07/20/09 1 0 4.18 17.10
07/21/09 1 0 4.18 16.36
07/22/09 1 0 4.23 16.81
07/23/09 1 0 6.40 15.28
07/24/09 1 0 5.11 15.20
07/25/09 1 0 2.84 15.43
07/26/09 1 0 4.88 18.07
07/27/09 1 0 419 17.48
07/28/09 1 0 5.76 18.09
07/29/09 1 0 6.42 19.22
07/30/09 1 0 3.47 20.03
07/31/09 1 0 5.04 17.33
08/01/09 1 0 5.48 17.94
08/02/09 1 0 4.41 15.32
08/03/09 1 0 3.36 17.52
08/04/09 1 0 5.08 17.09
08/05/09 1 0 5.87 17.48
08/06/09 1 0 4.58 15.98
08/07/09 1 0 7.14 11.78
08/08/09 1 0 4.05 14.23
08/09/09 1 0 7.04 15.96
08/10/09 1 1 1 4.98 19.78
08/11/09 1 0 4.07 17.24
08/12/09 1 0 3.42 16.29
08/13/09 1 0 5.04 14.89
08/14/09 1 0 5.06 19.18
08/15/09 1 0 5.75 20.13
08/16/09 1 0 4.86 20.58
08/17/09 1 0 6.13 21.10
08/18/09 1 0 6.54 20.60
08/19/09 1 0 5.03 19.79
08/20/09 1 1 1 4.22 18.90
08/21/09 1 0 6.94 21.04
08/22/09 1 0 5.93 20.94
08/23/09 1 0 4.66 18.80
08/24/09 1 1 1 5.28 17.37
08/25/09 1 0 6.94 18.33
08/26/09 1 0 7.57 12.96
08/27/09 1 0 4.22 11.18
08/28/09 1 0 5.25 11.73
08/29/09 1 0 8.56 10.80
08/30/09 1 0 4.69 14.33
08/31/09 1 0 5.08 11.04
09/01/09 1 0 3.68 12.63
09/02/09 1 0 6.22 13.33
09/03/09 1 0 5.55 14.31
09/04/09 1 0 6.00 15.91
09/05/09 1 0 6.28 10.34
09/06/09 1 0 5.37 9.19
09/07/09 1 0 5.91 11.70
09/08/09 1 0 7.41 13.81
09/09/09 1 0 6.37 9.83
09/10/09 1 0 4.42 7.51
09/11/09 1 0 2.70 13.10
09/12/09 1 2 1 3 2.30 15.23
09/13/09 1 0 6.25 11.89
09/14/09 1 0 5.12 12.64
09/15/09 1 0 6.08 8.39
09/16/09 1 0 3.11 7.46
09/17/09 1 0 5.56 7.90
09/18/09 1 0 8.60 8.38
09/19/09 1 0 6.08 7.24
09/20/09 1 1 1 5.47 11.92
09/21/09 1 1 1 5.19 11.18
09/22/09 1 0 4.88 14.36
09/23/09 1 0 5.81 16.55
09/24/09 1 1 1 5.68 10.23

(continued)
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09/25/09 1 0 5.63 331
09/26/09 1 0 7.58 7.80
09/27/09 1 0 9.80 14.87
09/28/09 1 0 5.91 14.09
09/29/09 1 0 6.87 11.20
09/30/09 1 0 4.41 7.68
10/01/09 1 0 2.73 6.68
10/02/09 1 0 3.56 7.53
10/03/09 1 0 8.64 12.25
10/04/09 1 0 5.17 11.37
10/05/09 1 0 7.47 7.84
10/06/09 1 0 5.56 8.14
10/07/09 1 0 7.36 7.58
10/08/09 1 0 481 6.33
10/09/09 1 0 431 10.96
10/10/09 1 0 6.65 2.65
10/11/09 1 0 8.45 3.36
10/12/09 1 0 3.75 4.52
10/13/09 1 0 7.20 0.32
10/14/09 1 0 6.98 -1.26
10/15/09 1 0 6.31 -0.43
By Species 0 1 0 4 1 1 0 0 0 2 0 9
1 4 1 1 2
By Guild
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for then entire night; 0 = Non-operational for all or part of the night

5.2
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Appendix B Table 2. Summary of acoustic bat data and weather during each survey night at the Met Low detector — Fall, 2009

| . BBSH HE | MYSP RBTB UNKN Wind | e
Nightof |~ Operationalz | o, eroi\?vn ﬁgl"rgj Hoary | MYSP Earségm COT(;ir'ed RBTB | HFUN | LFUN | unkn | O S(ﬁsgj (celsius)
07/14/09 1 1 1 4.49 12.35
07/15/09 1 0 5.03 12.44
07/16/09 1 0 275 16.16
07/17/09 1 0 3.93 16.18
07/18/09 1 0 3.49 18.18
07/19/09 1 0 5.31 16.74
07/20/09 1 0 418 17.10
07/21/09 1 0 4.18 16.36
07/22/09 1 1 1 4.23 16.81
07/23/09 1 0 6.40 15.28
07/24/09 1 0 5.11 15.20
07/25/09 1 0 2.84 15.43
07/26/09 1 0 4.88 18.07
07/27/09 1 0 4.19 17.48
07/28/09 1 0 5.76 18.09
07/29/09 1 0 6.42 19.22
07/30/09 1 0 3.47 20.03
07/31/09 1 0 5.04 17.33
08/01/09 1 0 5.48 17.94
08/02/09 1 0 441 15.32
08/03/09 1 0 3.36 17.52
08/04/09 1 0 5.08 17.09
08/05/09 1 0 5.87 17.48
08/06/09 1 0 458 15.98
08/07/09 1 0 7.14 11.78
08/08/09 1 0 4.05 14.23
08/09/09 1 0 7.04 15.96
08/10/09 1 0 4.98 19.78
08/11/09 1 0 4.07 17.24
08/12/09 1 1 1 3.42 16.29
08/13/09 1 0 5.04 14.89
08/14/09 1 0 5.06 19.18
08/15/09 1 0 5.75 20.13
08/16/09 1 0 4.86 2058
08/17/09 1 0 6.13 21.10
08/18/09 1 1 6.54 20.60
08/19/09 1 1 3 5.03 19.79
08/20/09 1 1 4.22 18.90
08/21/09 1 0 6.94 21.04
08/22/09 1 0 5.93 20.94
08/23/09 1 0 4.66 18.80
08/24/09 1 1 1 2 4 5.28 17.37
08/25/09 1 1 1 6.94 18.33
08/26/09 1 0 757 12.96
08/27/09 1 0 4.22 11.18
08/28/09 1 1 1 2 5.25 11.73
08/29/09 1 0 8.56 10.80
08/30/09 1 0 4.69 14.33
08/31/09 1 0 5.08 11.04
09/01/09 1 0 3.68 12.63
09/02/09 1 0 6.22 13.33
09/03/09 1 1 1 5.55 14.31
09/04/09 1 1 1 6.00 15.91
09/05/09 1 0 6.28 10.34
09/06/09 1 0 5.37 9.19
09/07/09 1 0 5.91 11.70
09/08/09 1 1 1 7.41 13.81
09/09/09 1 0 6.37 9.83
09/10/09 1 0 4.42 7.51
09/11/09 1 1 1 2.70 13.10
09/12/09 1 3 1 2 6 2.30 15.23
09/13/09 1 1 1 6.25 11.89
09/14/09 1 0 5.12 12.64
09/15/09 1 0 6.08 8.39
09/16/09 1 0 311 7.46
09/17/09 1 0 5.56 7.90
09/18/09 1 0 8.60 8.38
09/19/09 1 0 6.08 7.24
09/20/09 1 2 2 5.47 11.92
09/21/09 1 0 5.19 11.18
09/22/09 1 0 4.88 14.36
09/23/09 1 1 1 2 5.81 16.55
09/24/09 1 2 2 5.68 10.23
09/25/09 1 0 5.63 3.31

(continued)
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09/26/09 1 0 7.58 7.80
09/27/09 1 0 9.80 14.87
09/28/09 1 1 1 5.91 14.09
09/29/09 1 0 6.87 11.20
09/30/09 1 0 4.41 7.68
10/01/09 1 0 2.73 6.68
10/02/09 1 0 3.56 7.53
10/03/09 1 0 8.64 12.25
10/04/09 1 0 5.17 11.37
10/05/09 1 1 1 7.47 7.84
10/06/09 1 0 5.56 8.14
10/07/09 1 1 1 7.36 7.58
10/08/09 1 0 481 6.33
10/09/09 1 0 431 10.96
10/10/09 1 0 6.65 2.65
10/11/09 1 0 8.45 3.36
10/12/09 1 0 3.75 4.52
10/13/09 1 0 7.20 0.32
10/14/09 1 0 6.98 -1.26
10/15/09 1 0 6.31 -0.43
10/16/09 1 0 6.69 2.04
10/17/09 1 0 8.01 1.14
10/18/09 1 0 8.85 121
10/19/09 1 0 3.39 3.09
10/20/09 1 0 6.06 6.59
10/21/09 1 0 5.69 3.70
10/22/09 1 0 8.88 0.57
10/23/09 1 0 8.19 3.09
10/24/09 1 0 9.87 12.64
10/25/09 1 0 7.56 3.35
10/26/09 1 1 1 5.64 1.89
10/27/09 1 0 6.99 2.37
10/28/09 1 0 5.64 2.04
10/29/09 1 0 3.85 4.75
10/30/09 1 0 7.28 7.02
10/31/09 1 0
11/01/09 1 0
11/02/09 1 0
11/03/09 1 0
11/04/09 1 0

By Species 6 0 3 5 7 0 0 2 5 8 0 36

9 5 7 2 13
By Guild
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for then entire night; 0 = Non-operational for all or part of the night

5.2
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Appendix B Table 3. Summary of acoustic bat data and weather during each survey night at the NE Tree detector — Fall, 2009

| | BBSH HB | MYSP RBTB UNKN Wind | e
Nightof | - Operational? | o), eroi\?vn ﬁgl"rig Hoary | MYSP Earségm c01l—<;ir-ed RBTB | HFUN | LFUN | unkn | O Szﬁsse;j (celsius)
07/14/09 1 2 2 1 30 1 36 | 449 12.35
07/15/09 1 1 6 7 5.03 12.44
07/16/09 1 1 10 11 275 16.16
07/17/09 1 4 3.93 16.18
07/18/09 1 6 6 3.49 18.18
07/19/09 1 2 3 29 34 5.31 16.74
07/20/09 1 10 36 48 5 99 418 17.10
07/21/09 1 3 3 4.18 16.36
07/22/09 1 18 28 168 223 | 423 16.81
07/23/09 1 5 7 15 6.40 15.28
07/24/09 1 4 19 23 5.11 15.20
07/25/09 1 12 10 5 30 2.84 15.43
07/26/09 1 0 4.88 18.07
07/27/09 1 1 1 33 9 50 | 419 17.48
07/28/09 1 10 2 15 5.76 18.09
07/29/09 1 5 2 7 6.42 19.22
07/30/09 1 10 18 5 35 3.47 20.03
07/31/09 1 23 46 5 76 5.04 17.33
08/01/09 1 2 16 5.48 17.94
08/02/09 1 1 1 6 441 15.32
08/03/09 0 0 3.36 17.52
08/04/09 0 0 5.08 17.09
08/05/09 0 0 5.87 17.48
08/06/09 0 0 458 15.98
08/07/09 0 0 7.14 11.78
08/08/09 0 0 4.05 14.23
08/09/09 0 0 7.04 15.96
08/10/09 0 0 4.98 19.78
08/11/09 0 0 4.07 17.24
08/12/09 1 24 2 9 35 3.42 16.29
08/13/09 1 30 19 49 5.04 14.89
08/14/09 1 37 8 45 5.06 19.18
08/15/09 1 22 1 36 5.75 20.13
08/16/09 1 18 12 34 | 486 2058
08/17/09 1 16 6.13 21.10
08/18/09 1 11 6.54 20.60
08/19/09 1 2 9 20 5.03 19.79
08/20/09 1 13 11 29 4.22 18.90
08/21/09 1 1 6.94 21.04
08/22/09 1 2 2 5.93 20.94
08/23/09 1 2 4.66 18.80
08/24/09 1 1 11 8 20 5.28 17.37
08/25/09 1 3 2 5 6.94 18.33
08/26/09 1 5 1 9 15 7.57 12.96
08/27/09 1 3 2 1 6 4.22 11.18
08/28/09 1 7 3 10 5.25 11.73
08/29/09 1 0 8.56 10.80
08/30/09 1 1 4 6 4.69 14.33
08/31/09 1 1 1 2 4 5.08 11.04
09/01/09 1 6 1 7 3.68 12.63
09/02/09 1 1 4 4 9 6.22 13.33
09/03/09 1 2 2 5.55 14,31
09/04/09 1 6 2 8 6.00 15.91
09/05/09 1 1 2 3 6.28 10.34
09/06/09 1 1 2 1 4 5.37 9.19
09/07/09 1 3 2 5 5.91 11.70
09/08/09 1 3 5 8 7.41 13.81
09/09/09 1 2 2 6.37 9.83
09/10/09 1 0 4.42 7.51
09/11/09 1 9 9 2.70 13.10
09/12/09 1 7 2.30 15.23
09/13/09 1 0 6.25 11.89
09/14/09 1 8 3 11 5.12 12.64
09/15/09 1 0 6.08 8.39
09/16/09 1 0 3.11 7.46
09/17/09 1 2 2 5.56 7.90
09/18/09 1 0 8.60 8.38
09/19/09 1 0 6.08 7.24
09/20/09 1 5 19 24 5.47 11.92
09/21/09 1 0 5.19 11.18
09/22/09 1 0 4.88 14.36
09/23/09 1 1 1 2 5.81 16.55
09/24/09 1 0 5.68 10.23
09/25/09 1 0 5.63 3.31
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09/26/09 1 0 7.58 7.80
09/27/09 1 0 9.80 14.87
09/28/09 1 1 1 2 5.91 14.09
09/29/09 1 0 6.87 11.20
09/30/09 1 2 2 4.41 7.68
10/01/09 1 0 2.73 6.68
10/02/09 1 0 3.56 7.53
10/03/09 1 0 8.64 12.25
10/04/09 1 1 5.17 11.37
10/05/09 1 1 1 3 7.47 7.84
10/06/09 1 0 5.56 8.14
10/07/09 1 0 7.36 7.58
10/08/09 1 1 1 4381 6.33
10/09/09 1 0 431 10.96
10/10/09 1 0 6.65 2.65
10/11/09 1 0 8.45 3.36
10/12/09 1 0 3.75 4.52
10/13/09 1 0 7.20 0.32
10/14/09 1 0 6.98 -1.26
10/15/09 1 0 6.31 -0.43
10/16/09 1 0 6.69 2.04
10/17/09 1 0 8.01 1.14
10/18/09 1 0 8.85 121
10/19/09 1 0 3.39 3.09
10/20/09 1 1 1 6.06 6.59
10/21/09 1 0 5.69 3.70
10/22/09 1 0 8.88 0.57
10/23/09 1 0 8.19 3.09
10/24/09 1 0 9.87 12.64
10/25/09 1 0 7.56 3.35
10/26/09 1 0 5.64 1.89
10/27/09 1 0 6.99 2.37
10/28/09 1 0 5.64 2.04
10/29/09 1 0 3.85 4.75
10/30/09 1 0 7.28 7.02
10/31/09 1 0

11/01/09 1 0

11/02/09 1 0

11/03/09 1 0

By Species 97 1 0 0 358 1 1 24 632 50 0 1164
98 0 358 26 682
By Guild
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for then entire night; 0 = Non-operational for all or part of the night
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Appendix B Table 4. Summary of acoustic bat data and weather during each survey night at the Radar Tree detector — Fall, 2009

Night of Operational? BBSH HB MYSP RBTB UNKN Total Wind Temperature
BBSH | Big | Silver- | Hoary | MYSP | Eastern Tri- RBTB | HFUN | LFUN | UNKN Speed (celsius)
brown haired red colored (m/s)
07/14/09 1 1 1 2 4.49 12.35
07/15/09 1 11 11 5.03 12.44
07/16/09 1 0 2.75 16.16
07/17/09 1 0 3.93 16.18
07/18/09 1 1 1 3.49 18.18
07/19/09 1 4 5.31 16.74
07/20/09 1 2 2 418 17.10
07/21/09 1 0 418 16.36
07/22/09 1 22 22 423 16.81
07/23/09 1 6 7 6.40 15.28
07/24109 1 511 15.20
07/25/09 1 9 2 1 14 2.84 15.43
07/26/09 1 1 1 488 18.07
07/27/09 1 74 38 9 13 136 | 4.19 17.48
07/28/09 1 10 4 21 5.76 18.09
07/29/09 1 3 2 1 6 6.42 19.22
07/30/09 1 22 14 1 13 1 51 3.47 20.03
07/31/09 1 139 8 160 5.04 17.33
08/01/09 1 6 1 8 21 5.48 17.94
08/02/09 1 2 3 4.41 15.32
08/03/09 1 19 6 26 3.36 17.52
08/04/09 1 3 9 5.08 17.09
08/05/09 1 15 22 12 49 5.87 17.48
08/06/09 1 1 10 11 22 458 15.98
08/07/09 1 11 2 15 7.14 11.78
08/08/09 1 5 12 1 21 4.05 14.23
08/09/09 1 1 1 4 7.04 15.96
08/10/09 1 38 9 45 3 13 109 | 4.98 19.78
08/11/09 1 5 80 1 31 118 | 4.07 17.24
08/12/09 1 8 11 19 3.42 16.29
08/13/09 1 1 11 7 19 5.04 14.89
08/14/09 1 23 12 35 5.06 19.18
08/15/09 1 1 2 20 6 9 38 5.75 20.13
08/16/09 1 11 5 16 4.86 20.58
08/17/09 1 6 10 6.13 21.10
08/18/09 1 2 1 11 6.54 20.60
08/19/09 1 19 7 26 5.03 19.79
08/20/09 1 1 9 3 13 422 18.90
08/21/09 1 1 1 6.94 21.04
08/22/09 1 4 1 2 5903 20.94
08/23/09 1 4 1 5 4.66 18.80
08/24/09 1 1 11 2 16 5.28 17.37
08/25/09 1 3 1 4 6.94 18.33
08/26/09 1 3 1 5 757 12.96
08/27/09 1 3 1 5 4.22 11.18
08/28/09 1 3 2 1 6 5.25 11.73
08/29/09 1 0 8.56 10.80
08/30/09 1 1 1 469 14.33
08/31/09 1 15 6 1 22 5.08 11.04
09/01/09 1 1 2 3 3.68 12.63
09/02/09 1 6.22 13.33
09/03/09 1 0 5.55 14.31
09/04/09 1 5 5 2 12 6.00 15.91
09/05/09 1 16 1 1 18 6.28 10.34
09/06/09 1 537 9.19
09/07/09 1 5.91 11.70
09/08/09 1 5 5 2 7 24 7.41 13.81
09/09/09 1 36 2 42 6.37 9.83
09/10/09 1 0 4.42 751
09/11/09 1 3 3 2.70 13.10
09/12/09 1 2 5 2.30 15.23
09/13/09 1 2 9 6.25 11.89
09/14/09 1 1 1 5 5.12 12.64
09/15/09 1 4 4 6.08 8.39
09/16/09 1 1 1 3.11 7.46
09/17/09 1 1 1 5.56 7.90
09/18/09 1 0 8.60 8.38
09/19/09 1 3 1 4 6.08 7.24
09/20/09 1 2 1 3 5.47 11.92
09/21/09 1 2 1 3 5.19 11.18
09/22/09 1 2 3 488 14.36
09/23/09 1 2 8 5.81 16.55
09/24/09 1 1 3 5.68 10.23
09/25/09 1 0 563 3.31
09/26/09 1 1 1 7.58 7.80

(continued)
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09/27/09 1 0 9.80 14.87
09/28/09 1 4 1 2 7 5.91 14.09
09/29/09 1 2 6.87 11.20
09/30/09 1 1 4.41 7.68
10/01/09 1 1 1 2.73 6.68
10/02/09 1 1 1 3.56 7.53
10/03/09 1 0 8.64 12.25
10/04/09 1 1 1 1 3 5.17 11.37
10/05/09 1 0 7.47 7.84
10/06/09 1 0 5.56 8.14
10/07/09 1 0 7.36 7.58
10/08/09 1 0 4381 6.33
10/09/09 1 0 431 10.96
10/10/09 1 0 6.65 2.65
10/11/09 1 0 8.45 3.36
10/12/09 1 0 3.75 4.52
10/13/09 1 0 7.20 0.32
10/14/09 1 1 2 6.98 -1.26
10/15/09 1 0 6.31 -0.43
10/16/09 1 0 6.69 2.04
10/17/09 1 0 8.01 1.14
10/18/09 1 0 8.85 1.21
10/19/09 1 0 3.39 3.09
10/20/09 1 0 6.06 6.59
10/21/09 1 0 5.69 3.70
10/22/09 1 0 8.88 0.57
10/23/09 1 0 8.19 3.09
10/24/09 1 0 9.87 12.64
10/25/09 1 1 1 7.56 3.35
10/26/09 1 0 5.64 1.89
10/27/09 1 0 6.99 2.37
10/28/09 1 0 5.64 2.04
10/29/09 1 0 3.85 4.75
10/30/09 1 0 7.28 7.02
10/31/09 1 0

11/01/09 1 0

11/02/09 1 0

11/03/09 1 0

11/04/09 1 0

By Species 342 9 0 547 1 34 291 45 1272
By Guild 354 0 547 35 336
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for then entire night; 0 = Non-operational for all or part of the night

5.2
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Appendix B Table 5. Summary of acoustic bat data and weather during each survey night at the SE Tree detector — Fall, 2009

| | BBSH HB | MYSP RBTB UNKN Wind | e
Nightof | - Operational? | o), eroi\?vn ﬁgl"rig Hoary | MYSP Earségm c01l—<;ir-ed RBTB | HFUN | LFUN | unkn | O Szﬁsse;j (celsius)
07/14/09 1 0 4.49 12.35
07/15/09 1 6 6 1 14 5.03 12.44
07/16/09 1 5 275 16.16
07/17/09 1 3.93 16.18
07/18/09 1 1 2 2 3.49 18.18
07/19/09 1 18 1 5 1 25 5.31 16.74
07/20/09 1 9 4 13 | 418 17.10
07/21/09 1 2 2 1 2 7 4.18 16.36
07/22/09 1 6 4 10 | 423 16.81
07/23/09 1 2 2 1 6.40 15.28
07/24/09 1 4 2 5.11 15.20
07/25/09 1 2.84 15.43
07/26/09 1 4.88 18.07
07/27/09 1 4 12 4.19 17.48
07/28/09 1 2 5.76 18.09
07/29/09 1 2 6.42 19.22
07/30/09 1 1 19 4 25 3.47 20.03
07/31/09 1 9 5 16 5.04 17.33
08/01/09 1 2 23 3 28 5.48 17.94
08/02/09 1 1 11 1 13 | aa 15.32
08/03/09 1 2 21 1 5 2 31 3.36 17.52
08/04/09 1 3 5 2 10 5.08 17.09
08/05/09 1 5 1 18 4 28 5.87 17.48
08/06/09 1 1 40 3 1 47 458 15.98
08/07/09 1 20 1 24 7.14 11.78
08/08/09 1 1 35 1 37 4.05 14.23
08/09/09 1 1 5 6 7.04 15.96
08/10/09 1 3 1 36 1 42 4.98 19.78
08/11/09 1 4 14 1 4 1 24 | a07 17.24
08/12/09 1 1 9 2 13 3.42 16.29
08/13/09 1 4 11 7 22 5.04 14.89
08/14/09 1 4 1 1 6 6 18 5.06 19.18
08/15/09 1 3 10 6 20 5.75 20.13
08/16/09 1 3 1 2 12 4.86 2058
08/17/09 1 2 6 18 6.13 21.10
08/18/09 1 4 11 6.54 20.60
08/19/09 1 3 1 3 14 5.03 19.79
08/20/09 1 1 17 5 24 | 422 18.90
08/21/09 1 5 2 7 6.94 21.04
08/22/09 1 24 3 27 5.93 20.94
08/23/09 1 1 1 4.66 18.80
08/24/09 1 13 1 14 5.28 17.37
08/25/09 1 4 1 6 6.94 18.33
08/26/09 1 1 2 5 7.57 12.96
08/27/09 1 0 4.22 11.18
08/28/09 1 2 1 3 5.25 11.73
08/29/09 1 0 8.56 10.80
08/30/09 1 1 1 4.69 14.33
08/31/09 1 0 5.08 11.04
09/01/09 1 1 3 1 3 8 3.68 12.63
09/02/09 1 1 3 1 6 6.22 13.33
09/03/09 1 2 4 6 5.55 14,31
09/04/09 1 2 2 5 9 6.00 15.91
09/05/09 1 3 1 1 5 6.28 10.34
09/06/09 1 0 5.37 9.19
09/07/09 1 1 1 2 5.91 11.70
09/08/09 1 5 1 9 7.41 13.81
09/09/09 1 1 6.37 9.83
09/10/09 1 0 4.42 7.51
09/11/09 1 3 2.70 13.10
09/12/09 1 5 3 8 2.30 15.23
09/13/09 1 1 1 6.25 11.89
09/14/09 1 2 5.12 12.64
09/15/09 1 1 2 6.08 8.39
09/16/09 1 0 3.11 7.46
09/17/09 1 1 1 2 5.56 7.90
09/18/09 1 0 8.60 8.38
09/19/09 1 0 6.08 7.24
09/20/09 1 4 4 5.47 11.92
09/21/09 1 1 1 3 5.19 11.18
09/22/09 1 1 1 8 4.88 14.36
09/23/09 1 1 4 5.81 16.55
09/24/09 1 0 5.68 10.23
09/25/09 1 1 1 5.63 3.31
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09/26/09 1 1 1 2 7.58 7.80
09/27/09 1 0 9.80 14.87
09/28/09 1 1 1 4 9 5.91 14.09
09/29/09 1 1 2 6.87 11.20
09/30/09 1 1 2 4.41 7.68
10/01/09 1 0 2.73 6.68
10/02/09 1 1 1 3.56 7.53
10/03/09 1 0 8.64 12.25
10/04/09 1 1 1 5.17 11.37
10/05/09 1 0 7.47 7.84
10/06/09 1 2 2 5.56 8.14
10/07/09 1 0 7.36 7.58
10/08/09 1 1 1 4381 6.33
10/09/09 1 0 431 10.96
10/10/09 1 0 6.65 2.65
10/11/09 1 1 1 8.45 3.36
10/12/09 1 1 1 3.75 4.52
10/13/09 1 0 7.20 0.32
10/14/09 1 0 6.98 -1.26
10/15/09 1 0 6.31 -0.43
10/16/09 1 0 6.69 2.04
10/17/09 1 0 8.01 1.14
10/18/09 1 0 8.85 121
10/19/09 1 0 3.39 3.09
10/20/09 1 1 1 6.06 6.59
10/21/09 1 0 5.69 3.70
10/22/09 1 0 8.88 0.57
10/23/09 1 0 8.19 3.09
10/24/09 1 0 9.87 12.64
10/25/09 1 0 7.56 3.35
10/26/09 1 0 5.64 1.89
10/27/09 1 1 1 6.99 2.37
10/28/09 1 0 5.64 2.04
10/29/09 1 0 3.85 4.75
10/30/09 1 0 7.28 7.02
10/31/09 1 0

11/01/09 1 0

11/02/09 1 0

11/03/09 1 0

11/04/09 1 0

By Species 59 4 6 5 483 0 0 33 165 12 0 767
69 5 483 33 177
By Guild
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for then entire night; 0 = Non-operational for all or part of the night

5.2
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Appendix B Table 6. Summary of acoustic bat data and weather during each survey night at the SW Tree detector — Fall, 2009

| | BBSH HB | MYSP RBTB UNKN Wind | e
Nightof | - Operational? | o), eroi\?vn ﬁgl"rig Hoary | MYSP Earségm c01l—<;ir-ed RBTB | HFUN | LFUN | unkn | O Szﬁsse;j (celsius)
07/14/09 1 11 8 1 20 | a.49 12.35
07/15/09 1 11 11 5.03 12.44
07/16/09 1 5 10 275 16.16
07/17/09 1 1 22 30 3.93 16.18
07/18/09 1 1 6 3.49 18.18
07/19/09 1 1 10 7 18 5.31 16.74
07/20/09 1 11 11 22 418 17.10
07/21/09 1 1 3 3 8 4.18 16.36
07/22/09 1 1 10 4 15 | 423 16.81
07/23/09 1 9 3 1 13 6.40 15.28
07/24/09 1 16 3 19 5.11 15.20
07/25/09 1 5 2 2.84 15.43
07/26/09 1 1 4.88 18.07
07/27/09 1 1 18 13 32 4.19 17.48
07/28/09 1 16 8 24 5.76 18.09
07/29/09 1 5 9 6.42 19.22
07/30/09 1 2 46 25 73 3.47 20.03
07/31/09 1 13 8 24 5.04 17.33
08/01/09 1 1 23 2 11 37 5.48 17.94
08/02/09 1 9 17 4.41 15.32
08/03/09 1 44 52 3.36 17.52
08/04/09 1 6 9 5.08 17.09
08/05/09 1 48 1 17 66 5.87 17.48
08/06/09 1 1 41 12 54 | 458 15.98
08/07/09 1 24 28 7.14 11.78
08/08/09 1 2 29 1 38 | 405 14.23
08/09/09 1 7 10 7.04 15.96
08/10/09 1 43 16 61 4.98 19.78
08/11/09 1 2 48 17 68 | 407 17.24
08/12/09 1 1 17 10 1 29 3.42 16.29
08/13/09 1 45 50 5.04 14.89
08/14/09 1 48 57 5.06 19.18
08/15/09 1 25 35 5.75 20.13
08/16/09 1 2 1 22 17 42 4.86 2058
08/17/09 1 22 2 32 6.13 21.10
08/18/09 1 13 19 6.54 20.60
08/19/09 1 4 33 11 48 5.03 19.79
08/20/09 1 26 11 37 4.22 18.90
08/21/09 1 3 5 6.94 21.04
08/22/09 1 14 21 5.93 20.94
08/23/09 1 4 4 4.66 18.80
08/24/09 1 2 16 10 28 5.28 17.37
08/25/09 1 6 6 12 6.94 18.33
08/26/09 1 1 11 1 5 19 7.57 12.96
08/27/09 1 12 1 14 | a2 11.18
08/28/09 1 2 1 3 5.25 11.73
08/29/09 1 0 8.56 10.80
08/30/09 1 2 2 6 4.69 14.33
08/31/09 1 3 9 5.08 11.04
09/01/09 1 4 1 1 6 3.68 12.63
09/02/09 1 4 1 5 6.22 13.33
09/03/09 1 1 2 3 5.55 14,31
09/04/09 1 12 3 15 6.00 15.91
09/05/09 1 1 7 4 12 6.28 10.34
09/06/09 1 0 5.37 9.19
09/07/09 1 1 2 1 5.91 11.70
09/08/09 1 18 10 29 7.41 13.81
09/09/09 1 2 2 6.37 9.83
09/10/09 1 1 1 4.42 7.51
09/11/09 1 3 3 2.70 13.10
09/12/09 1 4 3 7 2.30 15.23
09/13/09 1 9 3 12 6.25 11.89
09/14/09 1 2 2 5.12 12.64
09/15/09 1 6 2 8 6.08 8.39
09/16/09 1 1 1 2 3.11 7.46
09/17/09 1 0 5.56 7.90
09/18/09 1 3 3 8.60 8.38
09/19/09 1 0 6.08 7.24
09/20/09 1 2 2 5.47 11.92
09/21/09 1 1 1 5.19 11.18
09/22/09 1 2 2 1 5 4.88 14.36
09/23/09 1 1 1 5.81 16.55
09/24/09 1 2 1 8 5.68 10.23
09/25/09 1 2 5.63 3.31
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09/26/09 1 1 1 7.58 7.80
09/27/09 1 0 9.80 14.87
09/28/09 1 2 2 4 5.91 14.09
09/29/09 1 2 2 6.87 11.20
09/30/09 1 2 3 4.41 7.68
10/01/09 1 0 2.73 6.68
10/02/09 1 1 1 3.56 7.53
10/03/09 1 0 8.64 12.25
10/04/09 1 3 1 4 5.17 11.37
10/05/09 1 0 7.47 7.84
10/06/09 1 0 5.56 8.14
10/07/09 1 0 7.36 7.58
10/08/09 1 1 1 2 4.81 6.33
10/09/09 1 0 4.31 10.96
10/10/09 1 0 6.65 2.65
10/11/09 1 0 8.45 3.36
10/12/09 1 0 3.75 4.52
10/13/09 1 0 7.20 0.32
10/14/09 1 0 6.98 -1.26
10/15/09 1 0 6.31 -0.43
By Species 24 1 0 6 935 1 0 23 408 11 0 1400
25 6 935 24 419
By Guild BBSH HB | MYSP RBTB UNKN Total

* 1 = Detector functioned for then entire night; 0 = Non-operational for all or part of the night
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Appendix B Table 7. Summary of available fall bat detector surveys in the northeast at forest edge habitat (results reported for individual detectors)

Year Project PrOJe_ct Habitat Height De_tector Start End Calls Rate Reference
Location (m) Nights
Tree or Low Tower detectors (10 m or below)
Rollins Stantec Consulting Services Inc. 2007. Fall 2007 Bird and Bat
. y forest Migration Survey Report: Visual, Radar and Acoustic Bat
2007 Rollins Penobscot edge 3 114 712 1172 12291 1078 Surveys for the Rollins Wind Project. Prepared for FirstWind
Cty, ME
Management, LLC.
Rollins Stantec Consulting Services Inc. 2007. Fall 2007 Bird and Bat
2007 Rollins Penobscot forest 3 53 8/2 10/16 5360 101.1 Migration Survey Re_zport: _Vlsual,_Radar and Acoustl(_: Bat_
edge Surveys for the Rollins Wind Project. Prepared for FirstWind
Cty, ME
Management, LLC.
Rollins St_ante_c Consulting Service_s Inc. 2007. Fall 2007 B‘_ird and Bat
2007 Rollins Penobscot forest 3 107 7112 11/2 8996 841 Migration Survey Rgport: _Vlsual,_Radar and Acoustlc_: Bat_
edge Surveys for the Rollins Wind Project. Prepared for FirstWind
Cty, ME
Management, LLC.
Lempster Woodlot Alternatives, Inc. 2005. Summary of fall 2005
2005 Lempster Sullivan forest 75 34 9/20 10/31 27 0.8 Lempster bat survey. Memprandum to Jeff Keeler (CEl) from
edge Bob Roy (Woodlot Alternatives, Inc.) dated November 18,
Cty, NH 2005
Lempster Woodlot Alternatives, Inc. 2005. Summary of fall 2005
: ’ forest Lempster bat survey. Memorandum to Jeff Keeler (CEI) from
2005 Lempster Sullivan edge 2 42 9/20 10/31 2 0 Bob Roy (Woodlot Alternatives, Inc.) dated November 18,
Cty, NH 2005
Lempster Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey of Bird
2006 Lempster Sullivan focrjest 10 29 /9 10/24 2 01 and Bat Mllgrat!on at the Proposed Lempﬁter Mountalg }Nlnd
Cty, NH edge Power Prolef:t in Lempster, New Hampshire. Prepared for
' Lempster Wind, LLC.
Lempster Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey of Bird
2006 Lempster Sullivan forest 3 a4 9/9 10/24 384 8.7 and Bat Ml_grat!on at the Proposed Lemps_ter Mountain Wind
Cty, NH edge Power Prole_ct in Lempster, New Hampshire. Prepared for
' Lempster Wind, LLC.
Clayton Woodlot Alternatives, Inc. 2005. A Fall 2005 Radar, Visual,
Horse ’ forest and Acoustic Survey of Bird and Bat Migration at the Proposed
2005 Creek Jefferson edge 2 33 8/19 9/20 154 47 Clayton Wind Project in Clayton, New York. Prepared for PPM
Cty, NY .
Atlantic Renewable.
Stamford Woodlot. 2007. A Spring and Fall 2005 Radar and Acoustic
2005 Moresville | Delaware forest 2 58 8/15 10/15 280 48 Survey _of Bird Migration at the Proposed Moresville Energy
Cty, NY edge Center in Stamford and_ Roxbury, New York. Prepared for
' Invenergy, LLC. Rockville, MD.
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 2 13 8/9 8/21 148 11.4 Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 5 4 8/9 8/21 1 0.3 Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 3 13 8/9 8/21 524 40.3 Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 10 13 8/9 8/21 1576 121.2 | Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
MET Tower Detectors
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 45 46 8/22 10/18 7 0.2 Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 20 58 8/22 10/18 93 1.6 Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 45 59 8/22 10/19 18 0.4 Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
Stantec Consulting Services Inc. 2007. Fall 2007 Migration
Record Roxbury, forest Report: Visual, Acoustic and Radar Surveys of Bird and Bat
2007 Hill Oxford edge 20 59 8/22 10/19 252 51 Migration Conducted at the Proposed Record Hill Wind Project
Cty, ME in Roxbury, Maine. Prepared for Independence Wind, LLC.
Rollins Stantec Consulting Services Inc. 2007. Fall 2007 Bird and Bat
2007 Rollins Penobscot forest 40 05 7/12 112 66 0.7 Migration Survey Re_port: _Vlsual,_Radar and Acoustlt_: Bat_
edge Surveys for the Rollins Wind Project. Prepared for FirstWind
Cty, ME
Management, LLC.
Rollins Stantec Consulting Services Inc. 2007. Fall 2007 Bird and Bat
2007 Rollins Penobscot forest 20 106 7112 11/2 155 15 Migration Survey Rgport: _Vlsual,_Radar and Acoustl_c Bat_
edge Surveys for the Rollins Wind Project. Prepared for FirstWind
Cty, ME
Management, LLC.
) Woodlot Alternatives, Inc. 2006. Summer/Fall 2006 Survey of
_ Kibby, forest Bat Activity at the Proposed Kibby Wind Power Project in Kibby
2006 Kibby Franklin edge 45 72 6/20 10/25 18 0.3 and Skinner Townships, Maine. Prepared for TransCanada
Cty, ME Maine Wind Development Inc.
Woodlot Alternatives, Inc. 2006. Summer/Fall 2006 Survey of
Kibby, forest Bat Activity at the Proposed Kibby Wind Power Project in Kibby
2006 Kibby Franklin edge 45 76 6/20 10/25 0 0 and Skinner Townships, Maine. Prepared for TransCanada
Cty, ME Maine Wind Development Inc.
) Woodlot Alternatives, Inc. 2006. Summer/Fall 2006 Survey of
Kibby, forest Bat Activity at the Proposed Kibby Wind Power Project in Kibby
2006 Kibby Franklin edge 20 44 6/20 10/25 4 0.1 and Skinner Townships, Maine. Prepared for TransCanada
Cty, ME Maine Wind Development Inc.

(continued)






SUMMER AND FALL 2009 AVIAN AND BAT SURVEYS
BULL HILL WIND PROJECT
OCTOBER 2010

<

Stantec

Appendix B Table 7. Summary of available fall bat detector surveys in the northeast at forest edge habitat (results reported for individual detectors)

Year Project PrOJe_ct Habitat Height De_tector Start End Calls Rate Reference
Location (m) Nights
) Woodlot Alternatives, Inc. 2006. Summer/Fall 2006 Survey of
_ Kibby, forest Bat Activity at the Proposed Kibby Wind Power Project in Kibby
2006 Kibby Franklin edge 45 20 6/20 10/25 0 0 and Skinner Townships, Maine. Prepared for TransCanada
Cty, ME Maine Wind Development Inc.
Redington, forest Woodlot Alternatives, Inc. 2006. Fall 2006 Bat Detector
2006 Redington Franklin 15 21 8/10 10/24 0 0 Surveys at the Proposed Redington Wind Project. Prepared for
edge ; ;
Cty, ME Maine Mountain Power.
Redington, forest Woodlot Alternatives, Inc. 2006. Fall 2006 Bat Detector
2006 Redington Franklin 15 48 8/10 10/24 0 0 Surveys at the Proposed Redington Wind Project. Prepared for
edge ] ;
Cty, ME Maine Mountain Power.
Redington, forest Woodlot Alternatives, Inc. 2006. Fall 2006 Bat Detector
2006 Redington Franklin edge 30 29 8/10 10/24 0 0 Surveys at the Proposed Redington Wind Project. Prepared for
Cty, ME 9 Maine Mountain Power.
Redington, forest Woodlot Alternatives, Inc. 2006. Fall 2006 Bat Detector
2006 Redington Franklin 30 37 8/10 10/24 0 0 Surveys at the Proposed Redington Wind Project. Prepared for
edge ; ;
Cty, ME Maine Mountain Power.
Stetson Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey of Bird
2006 Stetson Penobscot forest 30 73 6/28 10/16 8 01 and Bat Ml_grat!on at thg Proposed Stetso‘n Mountain Wind
Cty, ME edge Power PrOJec_t in Washington County, Maine. Prepared for
' Evergreen Wind V, LLC.
Stetson Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey of Bird
2006 Stetson Penobscot forest 30 76 6/28 10/16 170 29 and Bat Ml'grat!on at th_e Proposed Stetso_n Mountain Wind
Cty, ME edge Power PrOJegt in Washington County, Maine. Prepared for
’ Evergreen Wind V, LLC.
Stetson Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey of Bird
2006 Stetson Penobscot forest 15 105 6/28 10/16 108 1 and Bat Ml_grat!on at thg Proposed Stetso‘n Mountain Wind
Cty, ME edge Power PrOJec_t in Washington County, Maine. Prepared for
' Evergreen Wind V, LLC.
Stetson Woodlot A_Itern_atives, Inc. 2007. A Fall 2006 Survgy of‘Bird
2006 Stetson Penobscot forest 15 107 6/28 10/16 651 6.1 and Bat Ml'grat!on at th_e Proposed Stetso_n Mountain Wind
Cty, ME edge Power PrOJegt in Washington County, Maine. Prepared for
’ Evergreen Wind V, LLC.
Lempster Woodlot Alternatives, Inc. 2005. Summary of fall 2005
: ! forest Lempster bat survey. Memorandum to Jeff Keeler (CEI) from
2005 Lempster Sullivan edge 15 42 9/20 10/31 14 03 Bob Roy (Woodlot Alternatives, Inc.) dated November 18,
Cty, NH 2005
Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey of Bird
Lempster, forest and Bat Migration at the Proposed Lempster Mountain Wind
2006 Lempster Sullivan 40 43 9/9 10/24 16 0.4 D B
Cty, NH edge Power Pro;e_ct in Lempster, New Hampshire. Prepared for
' Lempster Wind, LLC.
Clayton Woodlot Alternatives, Inc. 2005. A Fall 2005 Radar, Visual,
! forest and Acoustic Survey of Bird and Bat Migration at the Proposed
2005 Clayton Jefferson edge 30 0 8/19 9/20 0 0 Clayton Wind Project in Clayton, New York. Prepared for PPM
Cty, NY .
Atlantic Renewable.
Stamford Woodlot. 2007. A Spring and Fall 2005 Radar and Acoustic
2005 Moresville | Delaware forest 15 43 8/15 10/15 293 6.8 Survey _of Bird Migration at the Proposed Moresville Energy
Cty, NY edge Center in Stamford and_ Roxbury, New York. Prepared for
' Invenergy, LLC. Rockville, MD.
Stamford Woodlot. 2007. A Spring and Fall 2005 Radar and Acoustic
2005 Moresville | Delaware forest 30 54 8/15 10/15 285 53 Survey _of Bird Migration at the Proposed Moresville Energy
Cty, NY edge Center in Stamford ano! Roxbury, New York. Prepared for
' Invenergy, LLC. Rockville, MD.
Sheffield Woodlot Alternat_ives, Inc. 2006. Avian and Bat Informa}tion
2004 Sheffield Caledonia forest 15 6 9/10 /15 30 0.23 Su_mmary and R!sk Assessment for the Proposed Sheffield
Cty, VT edge W!nd Power Project in Sheffield, Vermont. Prepared for UPC
' Wind Management, LLC.
Sheffield Woodlot Alternatives, Inc. 2006. Avian and Bat Information
2004 Sheffield Caledonia forest 30 5 10/17 10/21 0 0 Sqmmary and R!sk Assessment for the Proposed Sheffield
Cty, VT edge W!nd Power Project in Sheffield, Vermont. Prepared for UPC
! Wind Management, LLC.
Mars Hill Woodlot Alternatives, Inc. 2005. A Fall 2005 Radar, Visual,
2005 Mars Hill Aroostook forest 20 29 8/31 21 25 n/a and Acc_>ust|_c Survgy of_ Bird and _Bat M_lgratlon at the Proposed
Cty, ME edge Mgrs Hill Wind Project in Mars Hill, Maine. Prepared for UPC
' Wind Management, LLC.
Mars Hill Woodlot Alt_ernatives, Inc. 2005. A FaI_I 2005 Radar, Visual,
2005 Mars Hill Aroostook forest 20 22 8/31 921 o5 n/a and Acqust|p Surve_zy of_ Bird and _Bat M'|grat|on at the Proposed
Cty, ME edge Mars Hill Wind Project in Mars Hill, Maine. Prepared for UPC

Wind Management, LLC.
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Appendix C Table 1. Daily totals of raptor species observed and daily passage rates during Fall, 2009 at Bull Hill Wind Power Project
Summer surveys (n=6; total bird observations=24) Fall surveys (n=12; total bird observations=124)
Aug- | Aug- | Aug- | Aug- | Aug- | Aug- | Summer Sep- | Sep- | Sep- | Sep- | Sep- | Sep- | Sep- | Oct- | Oct- | Oct- | Oct- | Oct- Fall
Species 09 09 09 09 09 09 | total 09 09 09 09 09 09 09 09 09 09 09 09 | Totals
American kestrel 1 1 1 1 4 2 2 1 11
bald eagle 0 1 1 1 3
broad-winged hawk 1 1 2 1 1 1 3 6
Cooper's hawk 0 1 1
merlin 0 3 2 2 7
northern goshawk 1 1 0
northern harrier 0 1 1
osprey 0 3 1 1 5
peregrine falcon 0 1 1
red-tailed hawk 1 1 3 1 6 1 1 1 1 2 2 8
sharp-shinned hawk 1 1 4 1 1 2 5 1 6 1 8 3 32
turkey vulture 1 1 4 3 3 1 13 5 3 6 2 5 2 6 1 2 32
unidentified accipiter 0 1 1 2
unidentified buteo 0 2 1 2 3 2 1 11
unidentified falcon 0 1 1
unidentified raptor 0 1 2 3
Daily Totals 2 4 6 4 6 2 24 12 5 9 9 19 5 14 8 12 5 18 8 124
Daily Passage
Rates: 0.25 | 0.50 | 0.75 | 0.57 | 0.86 | 0.25 0.52 150 | 063 113|129 |271 071|200 |114 171071 ]257| 114 | 143
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Appendix C Table 2. Hourly summary of raptor observations at Bull Hill during summer and fall surveys, 2009

Grand
Species 9:00-10:00 | 10:00-11:00 | 11:00-12:00 | 12:00-1:00 | 1:00-2:00 | 2:00-3:00 | 3:00-4:00 | 4:00-5:00 | 5:00-6:00 Total
Summer 2009; Eagle habitat use surveys
American kestrel 1 1
broad-winged hawk 1 1 2
northern goshawk 1 1
red-tailed hawk 1 3 1 1 6
sharp-shinned hawk 1 1
turkey vulture 2 6 1 1 2 1 13
Hourly totals, Spring: 2 3 9 2 1 1 2 3 1 24
Fall 2009; Raptor migration surveys

American kestrel 2 3 1 1 1 2 1 11
bald eagle 1 1 1 3
broad-winged hawk 1 2 2 1 6
Cooper's hawk 1 1
merlin 1 1 4 1 7
northern harrier 1 1
osprey 2 1 2 5
peregrine falcon 1 1
red-tailed hawk 1 1 1 3 2 8
sharp-shinned hawk 2 6 10 5 3 5 1 32
turkey vulture 2 3 4 2 6 5 9 1 32
unidentified accipiter 1 1 2
unidentified buteo 5 1 5 11
unidentified falcon 1 1
unidentified raptor 1 2 3

Hourly totals, Fall: 9 23 23 11 19 20 18 1 0 124
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Appendix C Table 3. Number of individuals of species observed within Project
boundary in proposed turbine areas (flight positions A1, A2, A3, and B) above or below

145 m at Bull Hill 2009

Summer habitat use surveys

Fall migration surveys

145 m or less than 145 m or less than
Species greater 145 m greater 145 m
American kestrel 0 0 0 10
bald eagle 0 0 0 1
broad-winged hawk 0 0 0 3
Cooper's hawk 0 0 0 1
merlin 0 0 0 3
northern goshawk 0 0 0 0
northern harrier 0 0 1 0
osprey 0 0 0 1
peregrine falcon 0 0 0 1
red-tailed hawk 0 1 0 8
sharp-shinned hawk 0 0 0 21
turkey vulture 0 0 0 7
unidentified buteo 0 0 0 1
unidentified falcon 0 0 0 1
Grand Total: 0 1 1 58
Percent of Total Seasonal
Observations: 0.00% 100.00% 1.69% 98.31%
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Appendix C Table 4. Summary of raptor flight behaviors, Bull Hill, 2009

Iinegr gliding circ_le pov_vered banking diving carrying kiting hovering aeri.al low agrial perched aerial aerial vocalization Grand
Species soaring soaring flight food feeding hunting display chase Total
Summer 2009; Eagle habitat use surveys
American kestrel 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 2
broad-winged hawk 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 3
northern goshawk 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 2
red-tailed hawk 4 1 1 0 2 0 0 1 0 0 0 0 0 0 0 9
sharp-shinned hawk 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
turkey vulture 10 1 6 1 0 0 0 0 1 0 0 0 0 0 0 19
Behavior totals, Spring: 16 4 8 3 2 0 0 1 1 0 1 0 0 0 0 36
Fall 2009; Raptor migration surveys

American kestrel 3 1 0 10 0 0 0 0 0 0 0 0 0 0 0 14
bald eagle 3 0 2 1 0 0 0 0 0 0 0 0 0 0 0 6
broad-winged hawk 2 0 3 0 0 0 0 0 0 0 0 0 0 0 0 5
Cooper's hawk 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2
merlin 4 0 0 6 0 0 0 0 0 0 0 0 0 0 0 10
osprey 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
northern harrier 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 4
peregrine falcon 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
red-tailed hawk 3 0 4 4 0 0 0 0 0 0 0 0 0 0 0 11
sharp-shinned hawk 11 2 4 17 0 0 0 0 0 0 0 0 0 1 0 35
turkey vulture 25 0 15 12 0 0 0 0 0 0 0 0 0 0 0 52
unidentified accipiter 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 3
unidentified buteo 6 1 6 3 0 0 0 0 0 0 0 0 0 0 0 16
unidentified falcon 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
unidentified raptor 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3

Behavior totals, Fall: 61 4 39 59 0 0 0 0 0 0 0 0 0 1 0 164
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Appendix C Table 5. Summary of Regional Outbound (August to November, 2009) Migration Surveys?

Site

Distanc

; ; BIRDS
Numbe Location Site e Observatio | B | 1, | 55 | B I\ | ss |cH| N |rs|Bw |[RT|R| € |ak|m|pPc| Y|V v TOTA | )

r Topography (miles)? n Hours Vv E G L E R B F L HOUR

1 Bull Hill, Fall 2009 raptor survey inland ridge - - 87 032 ] 5 3 1 32 1 0 0 6 8 0] 0|11 7 1 11 1 124 | 1.43
15 13 | 156 55

2 Cadillac Mountain; Acadia NP, ME coastal ridge 26 282.75 0 | 74| 4 |33 2 9 20 | 20| 2 | 225|740 1 7 |74 13 |64 3 7 3047 | 10.78
11 145 | 15 12

3 Greenlaw Mountain; Saint Andrews, NB coastal ridge 60 256.75 0 | 99 1 |46 |39 | 593 |11 | 13| 5 7 2 0 0 9 38 | 13 | 55| 3 1 2769 | 10.78

Harpswell Peninsula/Casco Bay; Harpswell, | coastal 30 12 | 191 60 | 21 | 10

4 ME lowland 113 224.25 0 | 63 1 |51] 5 0 83 11011 |532|55]0]0 2 6 1 139 3 19 4124 | 18.39
18 119 | 13 12 | 432 | 42 13

5 Pack Monadnock; Peterborough, NH inland ridge 225 420.75 0 | 80 2 | 51| 88 6 3 125| 9 2 1 0 6 5 56 | 30 | 77 | 14 8 6963 | 16.55

10

6 Pitcher Mountain; Stoddard, NH inland ridge 228 55 0 3 0 |14 ] 4 9 0 3 4 0 6 0 2 0 1 0 3 1 0 154 | 2.80
16 | 14 108 | 11 362 | 42 12

7 Putney Mountain, Putney, VT inland ridge 250 391.5 0 4 4 |44 | 41 0 0 | 23| 41 7 1 3 5 9 25 |1 35| 2 0 1 5895 | 15.06

1 Data obtained from http://hawkcount.org; accessed 1 December 2009.

2 Straight-line distance from Bull Hill raptor observation location to HMANA site.






FALL 2009 BIRD AND BAT SURVEY REPORT
BULL HILL WIND PROJECT
OCTOBER 2010

<

A

2

Stantec

Appendix C Table 6. Summary of available fall raptor survey results at forested ridge wind sites in the east

Ave (Turbine Seasonal
s # of # of ‘ Ht) %
. urve # of Total # . Passage Passage
Project Landscap Surve Species Raptors
: Surve Observe Rate Rate Reference
Site € Period | y Days Y d Observe (Raptors/Hr Below (raptors/hr
Hours d ) Turbine )
Height
Fall 1996
Kerlinger, Paul. 1996. A Study of Hawk Migration at
Searsburg, Sept. Green Mountain Power Corporation's Searsburg,
Bennington Forested 11 - 20 80 430 12 5.38 n/a 5.4 Vermont, Wind Powewer Site: Autumr_] 1996.
County, VT ridge Nov. 3 Prepared for the Vermont Pl_JbIlc Service Board,
' Green Mountain Power, National Renewable Ener
gy Laboratory, VERA.
Fall 2004
Deerfield (100 m) V\/_oodlpt Alternatives, Inc. 2005. Fall 2004_1 Avian
Benningto'n Sept. 2 11 for 9% for Migration Surveys at the Proposed Deerfield
Forested : . both Wind/Searsburg Expansion Project in Searsburg
Cty, VT . - Oct. 10 60 147 both sites 2.45 . 25 )
(Existing ridge 31 combined sites and Readsboro, Vermont. Pr_epared for Deerfield
Facility) combine wind, _LLC and Vermont Environmental Research
d Associates.
Deerfield (200 m) V\/_oodl_ot Alternatives, Inc. 2005. Fall 2004_1 Avian
Benningto'n Sept. 2 11 for 9% for Migration Surveys at the Proposed Deerfield
Ct Forested A . both Wind/Searsburg Expansion Project in Searsburg
y, VT . Oct. 10 57 725 both sites 12.72 B 12.7 h
ridge . sites and Readsboro, Vermont. Prepared for Deerfield
(Western 31 combined : ) h
Expansion) combine Wind, _LLC and Vermont Environmental Research
d Associates.
Woodlot Alternatives, Inc. 2006. Avian and Bat
Sheffield, Forested Sept. (125 m) Information Summary and Risk Assessment for the
Caledonia ridge 11- 10 60 193 10 3.2 31% 3.2 Proposed Sheffield Wind Power Project in Sheffield,
Cty, VT 9 Oct. 14 Vermont. Prepared for UPC Wind Management,
LLC.
Fall 2005
New York State Department of Environmental
New Sept. Conservation. 2008. Publicly Available Raptor
Grange, Fo_rested 17 - 6 18 29 5 237 n/a 4.4 Migr'ation Data for Proposed Wind Sites in NYS.
Chautauqu ridge Oct. Available at
a Cty, NY 15* http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsu
m. Accessed November 7, 2008.
New York State Department of Environmental
Moresville, Aug. Cpnse_rvation. 2008. Publicly Availe}ble Raptor
Deleware Fo!’ested 31 - 1 72 208 1 3.2 na 32 Mlgratlon Data for Proposed Wind Sites in NYS.
Cty, NY ridge Nov. 3 Available at o _
’ http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsu
m. Accessed November 7, 2008.
Woodlot Alternatives, Inc. 2005. A Fall 2005 Radar,
Mars Hill, Forested Sept. 9 (120 m) Visual, and Acoustic Survey of Bird and Bat
Aroostook ridge - Oct. 8 42.5 115 13 1.52 120 15 Migration at the Proposed Mars Hill Wind Project in
Cty, ME 13 Mars Hill, Maine. Prepared for UPC Wind
Management, LLC.
Lempster, Woodlot Alternatives, Inc. 2007. Lempster Wind
Sullivan FOTSStEd 2';%'!5 10 80 264 10 3.3 (fgo/m) 3.3 Farm Wildlife Habitat Summary and Assessment.
County, NH rage 0 Prepared for Lempster Wind, LLC.
Fall 2006
Woodlot Alternatives, Inc. 2007. A Fall 2006 Survey
Stetson, Forested Sept. (125 m) of Bird and Bat Migration at the Proposed Stetson
Penobscot ridge 14 - 7 42 86 11 2.05 63% 2.1 Mountain Wind Power Project in Washington
Cty, ME Oct. 26 County, Maine. Prepared for Evergreen Wind V,
LLC.
Woodlot Alternatives, Inc. 2007. Fall 2006 Survey
of
Lincoln, Sept. Bird and Bat Migration at the Proposed
Penobscot FOTSStEd 13- 12 89 144 12 1.8 (%;/m) 1.8 Stetson Wind Power Project
Cty, ME rage Oct. 16 0 in Washington County, Maine. Prepared for
Evergreen Wind V.
Fall 2007
Stantec Consulting. 2008. Fall 2007 Migration
Survey Report
Visual, Acoustic, and Radar Surveys of Bird and Bat
Roxbury, Forested Sept. 3 Migration conducted
Oxford Cty, . - Oct. 14 86 96 12 1.1 n/a 11 - .
ME ridge 15 at the proposed_ Record Hill Wind Project
In Roxbury, Maine. Prepared for Independence
Wind, LLC.
Stantec Consulting. 2007. Fall 2007 Radar, Visual,
Erol . § Sept. 5 I:;nd Acozs\t/i;; %urviy_ ofCBird egld Bat I\Iilligration at the
rrol, Coos oreste . roposed Windpark in Coos County, New
Cty, NH ridge ) ?gt 1 68 44 9 0.7 na 0.7 Hampshire by Granite Reliable Power, LLC.
Prepared for Granite Reliable Power, LLC.
Laurel Stantec (_:onsulting Servicc_es Inc. 2007. A Fall 2007
Mountain Forested Sept. (125 m) Radar, Visual, and Acoustic Survey of Bird and Bat
' . 12 - 24 147 769 12 5.2 5.2 Migration at the Proposed Laurel Mountain Wind
Preston ridge 65% . - S
Cty, WV Dec. 1 Energy Project near EII_<|ns, West Virginia. Prepared
! for AES Laurel Mountain, LLC.
Greenland Sept Stantec Cor_lsulting Serviges I_nc. 2008. A Fall 2007
Grant Cty' Forested 12 - 27 858 13 5.9 (125 m) 5.9 Survey of Bird and Bat Migration at the New Creek
' ridge ’ 67% ' Wind Project,West Virginia. Prepared for AES New
wv Dec. 1
Creek, LLC.
New York State Department of Environmental
New Sept Conservation. 2008. Publicly Available Raptor
Grange, Forested ' Migration Data for Proposed Wind Sites in NYS.
. 21- 6 n/a n/a n/a 4.37 n/a 4.4 )
Chautauqu ridge Oct. 28 Available at
a Cty, NY ' http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsu
m. Accessed November 7, 2008.
New York State Department of Environmental
Allegany, Sept. 8 C(_)nse_rvation. 2008. Publicly Availgble _Raptor
Cattaraugu Fo_rested - Oct. 1 63.78 125 10 1.96 (1500m) 20 Mlgr_atlon Data for Proposed Wind Sites in NYS.
s Cty, NY ridge 11 78% Available at o _
' http://lwww.dec.ny.gov/docs/wildlife_pdf/raptorwinsu
m. Accessed November 7, 2008.

continued
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Appendix C Table 6 cont.
Fall 2009
Bull Hill, Sept. 2
Hancock | Forested | "o 12 87 124 11 1.43 (145 m) 1.43 this report
ridge 98%p**r*
Cty, ME 14

*Calculated for spring and fall combined.

**Calculated for spring and fall 2006 and 2007 combined.

***Non-migrants were not included in seasonal passage rates in NYSDEC 2008 table but were included in passage rates here.

**+x 040f raptors observed in project area below turbine height. Previous percentages may be of all raptors observed.
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Executive Summary

In advance of permitting activities for the proposed Bull Hill Wind Project (Project) in T16 MD,
Maine, Blue Sky East Wind, LLC contracted Stantec Consulting Services Inc. (Stantec) to
perform bird and bat scientific surveys for the purpose of evaluating 2009 summer and fall
activity and spring, summer and fall 2010 activity within the Project area. This report covers
information gathered in spring and summer 2010. The results of the 2009 surveys were
presented in the report titted Summer and Fall 2009 Avian and Bat Survey Report, dated
January 2010. Survey methods and work plans, including nocturnal marine radar surveys, bat
detector surveys, and raptor migration field surveys, were developed in consultation with state
and federal wildlife agencies.

Nocturnal Marine Radar Survey

Radar surveys were conducted during 20 nights in spring 2010 (between April 20 and May 24)
to characterize nocturnal migration activity in the Project area. Surveys were conducted using X-
band radar, sampling from sunset to sunrise. Each hour of sampling included the recording of
radar video files during horizontal and vertical operation. The radar was located on the summit
of Bull Hill and provided adequate visibility of the surrounding airspace to characterize
migration.

The overall mean passage rate for the entire spring survey period was 387 + 21 targets per
kilometer per hour (t/km/hr), and nightly passage rates varied from 43 + 16 t/km/hr on May 10 to
879 £ 76 t/km/hr on April 30. Mean flight direction through the Project area for the season was
48° £ 49°. The seasonal mean flight height of targets was 217 + 8 meters (m; 712 ft [']) above
the radar site, and nightly flight heights ranged from 100 £ 10 m to 358 £ 53 m. The percent of
targets observed flying below 145 m (476’; the highest height of potential turbine types) was 38
percent for the entire season.

Bat Detector Survey

The goal of the acoustic surveys was to characterize seasonal patterns in bat activity levels and
examine how weather conditions influence bat activity at the Project. Six Anabat® acoustic bat
detectors were deployed in the Project area on April 15 and operated until July 14 to document
bat activity. Two detectors were deployed on the Little Bull Hill meteorological tower (met
tower), and four were deployed in trees throughout the Project area. Detectors were deployed
at relatively low heights where increased bat activity levels are generally documented,
particularly during the non-migratory periods. Data were summarized by guild and species and
tallied per detector on an hourly and nightly basis.

Detectors operated properly for most of the season, resulting in 467 detector nights of data
between April 15 and July 14. During this survey period, 2,703 call sequences were recorded,
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resulting in a detection rate of 0.4 bat call sequences per detector night for the met tower
detectors combined, and 8.6 bat call sequences per detector night for the tree detectors
combined. The Radar Tree Detector had the highest monthly detection rate (39.5 call
sequences per detector night) in July.

Raptor Migration Field Survey

Raptor migration surveys were conducted during 3 days in winter 2010 (March 19, March 25
and April 6) from Sparrow Hill to target eagle activity in the Project area. In addition, a total of
12 surveys were conducted in spring 2010 (April 21 to May 23) from Bull Hill to document
diurnal migration activity in the Project area. Visual observation surveys were conducted from 9
am to 4 pm from a prominent location in the Project area.

A total of 104.25 raptor migration survey hours (winter and spring surveys combined) were
conducted and a total of 55 raptors, representing nine species were observed. Broad-winged
hawk (Buteo platypterus) and turkey vulture (Cathartes aura) represent the most commonly
observed species. Daily counts ranged from 0 to 15 raptors and the overall passage rate was
0.53 raptors per hour (raptors/hour). Of the total raptors observed, 27 percent (n=15) were
observed in areas where turbines will be located. All observations of raptors within the Project
area were documented at heights less than 145 m for at least a portion of their flight through the
turbine areas.

Two raptor species of state special concern were observed in winter and spring 2010: six bald
eagle (Haliaeetus leucocephalus) observations were recorded and one eagle was seen as the
observer was leaving the Project after a survey. All bald eagle observations were outside the
Project area. Five northern harrier (Circus cyaneus) observations were made during the spring
surveys. One observation of northern harrier occurred within the Project area.
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party makes of this report, or any reliance on or decisions made based on it, are the responsibility of such third
parties. Stantec accepts no responsibility for damages, if any suffered by any third party as a result of decisions
made or actions based on this report.
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1.0 Introduction

Blue Sky East, LLC. (Blue Sky East), an affiliate of First Wind, is considering construction of a
commercial-scale wind energy project located in T16 MD, Hancock County, Maine (Figure 1-1).
The Bull Hill Wind Farm (the Project) includes two separate turbine arrays on lower elevation
hillsides: one on Bull Hill and one on Heifer Hill. The Project is currently in the preliminary
planning stage, which includes planning strategic placement of up to 18 turbines, access roads,
meteorological towers, a substation and a collection line. The proposed turbines would have a
height of up to 145 meters (m; 476 feet [']) to the tip of a fully extended blade’.

Following is a brief description of the Project; a review of the methods used to conduct scientific
surveys and the results of those surveys; a discussion of results; and the conclusions reached
based on those results.

11 PROJECT BACKGROUND

In advance of permitting activities for the Project, Blue Sky East contracted Stantec to perform
bird and bat scientific surveys for the purpose of evaluating 2009 summer and fall activity and
spring, summer and fall 2010 activity near and within the Project area. Results of the 2009
surveys may be found in the report titted Summer and Fall 2009 Avian and Bat Survey Report,
dated January 2010. This report describes the work conducted by Stantec during spring 2010,
including radar surveys, raptor surveys and acoustic bat surveys. Aerial nest surveys targeting
bald eagle nests were also completed in spring 2010; the results of these surveys were
summarized in the 2010 Bald Eagle Aerial Survey memo dated June 11, 2010, and therefore
will not be included in this report.

On July 30, 2009, prior to initiation of field surveys, Blue Sky East and Stantec presented a draft
work plan for comprehensive natural resource surveys during an initial agency consultation with
biologists from the Maine Department of Inland Fisheries and Wildlife (MDIFW) and the United
States Fish and Wildlife Service (USFWS). Since that meeting, ongoing consultation regarding
survey methodology and preliminary results occurred throughout the spring survey season.

1.2 PROJECT AREA DESCRIPTION

The Project area consi sts of a seri es of coast al low elevation hills aro und Bull and Heifer Hill
(Figure 1-1). At 255 meters (837°) above sea level, Bull Hill has the h ighest elevation in the
Project are a and like the other peaks, consists of g ently slopin g to moderately steep
topography. An existin g network o f well-maintained loggin g roads is present thro ughout the
Project area and the eff ects of past and current timber harvesting are evident across the entire
Project area, from large clear-cuts t o small se lective harvesting areas. Aside from the roads
and skidder trails, the Project area is almost entirely undeveloped.

L All data in this report were analyzed based on a maximum turbine height of 145 m. This turbine height is based on
the largest potential turbine type under consideration during early stages of project development. A different turbine
type would require re-analysis to determine the number of targets in the rotor swept area.
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The Project is located in the Eastern Lowlands biophysical r egion. This region is ch aracterized
by extensive lowlands with elevations general ly below 600’. There gion also contains the
largest con centration o f peatlands, marshes, and swamp s in the sta te. The representative
vegetation communities present within the Project area include: forested uplands and wetlands,
scrub-shrub wetlands, emergent wetlands, an d stream systems. Examples of these wetland
communities present near the Project area in clude: Oxbow Heath, Fre nchs Dam Meadow, and
Austins Da m Heath. These communities are large, open wetla nd systems with dense
ericaceous shrubs amidst areas of open water; stands and even individual dead standings trees
appear to be infreque nt based o n initia | visits to the se areas. Forested com munities ar e
representative throughout and dominate higher elevations within the Project area, while wetland
systems are most common at lower elevations. The proposed Project area includes a variety of
natural com munity type s including, but not limited to, Beech-Birch- Maple Forest, Spruce-
Northern Hardwoods Forest, and R ed Oak-Northern Hardwoods-White Pine Forest. Dominant
canopy species present in the Project area include white pine (Pinus strobus), red spruce (Picea
rubens), eastern hemlock (Tsuga canadensis), sugar maple (Acer saccharum), red maple (Acer
rubrum), balsam fir (Abies balsamea), red oak (Quercus rubra), white ash (Fraxinus americana),
paper birch ( Betula papyrifera), and gray birc h (Betula populifolia). Common sh rub species
include ho bblebush ( Viburnum lantanoides), witch-hazel (Hamamelis virginiana), American
beech (Fagus grandifolia), and the aforementioned tree species. Herb aceous species present
in the Project areain  clude Cana da mayflower ( Maianthemum canadense), par tridgeberry
(Mitchella repens), win tergreen ( Gaultheria procumbens), bunchberr y ( Cornus canadensis),
bracken fer n ( Pteridium aquilinum), wild sarsaparilla ( Aralia nudicaulis), starflow er ( Trientalis
borealis), and evergreen wood fern ( Dryopteris intermedia). The majority of wetlands in the
area are f orested, wit h occasion al scrub- shrub and e mergent wetlands associated with
disturbance from timber harvesting. Streams are primarily high-gradient, fast-moving perennial
and intermittent streams that exhibit heavy flow in spring and during rain events, and little to no
flow during the summer and dry periods.

The Project areais lo cated between the Union River and Narraguagus River watersheds.
These rivers and associated perennial streams are Designated Critical Habitat for the federally-
listed Atlantic salmon (Salmo salar). The Project area is not within designated critical habitat for
Canada lynx (Lynx canadensis). The Project area does not intersect any state-mapped wildlife
areas, such as Inland Waterfowl and Wading Bird Habitat or Deer Wintering Areas.
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2.0 Nocturnal Radar Survey

2.1 INTRODUCTION

Nocturnal radar surveys were conducted in the Project area to characterize Spring 2010
nocturnal migration patterns. The majority of North American passerines (songbirds) migrate at
night; the strategy of migrating at night may have evolved to take advantage of more stable
atmospheric conditions for their flapping flight (Kerlinger 1995). Additionally, cooler nighttime
temperatures may provide a more efficient medium to regulate body temperature during more
active, flapping flight and reduce predation risk while in flight (Alerstam 1990, Kerlinger 1995).
Documenting the patterns of nocturnal migrants requires the use of radar or other non-visual
technologies. The goal of the surveys was to document the overall passage rates for nocturnal
migration in the Project area, including the number of migrants, their flight direction, and their
flight altitude.

Radar surveys were conducted from sunset to sunrise on 20 nights between April 20 and May
24, 2010. The radar was deployed on Bull Hill at an elevation of 188 m (616’; Figure 1-1), at the
same location as in fall 2009. Efforts were made to maximize the airspace sampled by
elevating the antenna to reduce the amount of the radar beam reflected back by surrounding
vegetation; such reflection may cause ground clutter obstructions on the radar screen. The
elevated radar resulted in an unobstructed view of the surrounding airspace within the radar’'s
range settings. There was relatively little ground clutter interference, as the radar site was
located in a large clearing with relatively short, regenerating spruce trees. The location on Bull
Hill provided a good view of the airspace in most directions.

2.2 DATA COLLECTION METHODS
2.2.1 Radar Data

Marine surveillance radar, similar to that described by Cooper et al. (1991), was used during
field data collection. The radar has a peak power output of 12 kilowatts (kW) and has the ability
to track small animals, including birds, bats, and even insects, based on settings selected for
the radar functions. Insects can be identified and removed from the migration calculations
based on flight speed; however, it cannot readily distinguish between different types of animals
being detected. Consequently, all animals observed on the radar screen (not including insects)
were identified as “targets.” The radar has an “echo trail” function which captures past echoes
of flight trails, enabling determination of flight speed and direction. During all operations, the
radar’s echo trail was set to 30 seconds. The radar was equipped with a 2 m (6.5’) waveguide
antenna, deployed 7.3 m (24’) above ground. The antenna has a vertical beam width of 20°
(10° above and below horizontal).
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Objects on the ground detected by the radar cause returns on the radar screen (echoes) that
appear as blotches called ground clutter. Large amounts of ground clutter reduce the ability of

the radar to track birds and bats flying over those areas (Figure 2-1).

Figure 2-1. Screenshots from actual radar files for the Bull Hill Wind Project showing ground clutter in
horizontal mode (left) and vertical mode (right). Although the radar records three-dimensional space, it is
translated by the radar screen into a two dimensional representation, which can cause targets to be
obscured from view.

However, vegetation and hilltops near the radar can be used to reduce or eliminate ground
clutter by “hiding” clutter-causing objects from the radar (Figure 2-2). These nearby features
also cause ground clutter, but their proximity to the radar antenna generally limits the ground
clutter to the center of the radar screen. However, targets traveling into and out of the ground
clutter areas can be tracked. The presence or reduction of potential clutter producing objects
was carefully considered during site selection and radar station configuration.

Figure 2-2. An example of a tree of a specific height that causes ground clutter, but “masks” a section of
the radar beam, allowing adequate detection of targets beyond it (left). The effect of ground clutter on
target detection in vertical mode is also shown (right).

Because the anti-rain function of the radar must be turned down to detect small songbirds and
bats, surveys could not be conducted during active rainfall. Therefore, surveys were planned
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largely for nights without rain. However, in order to characterize migration patterns during
nights without optimal conditions, some nights with weather forecasts including occasional
showers, mist, or fog were sampled.

The radar was operated in two modes throughout the course of each night. In surveillance
mode, the antenna spins horizontally to survey the airspace around the radar and detects the
number of targets and their flight direction as they pass through the project site (Figure 2-1). By
analyzing the echo trail, the flight direction and flight speed of targets can be determined.

In vertical mode, the radar unit is tilted 90° to vertically survey the airspace above the radar
(Harmata et al. 1999). In vertical mode, target echoes do not provide directional data, but do
provide information on the altitude of targets passing through the vertical, 20° radar beam
(Figure 2-3). Both modes of operation were used during each hour of sampling.

Figure 2-3. Detection Range of the radar in vertical mode

The radar was operated at a range of 1.4 km (0.75 nautical miles) to ensure detection of small
targets. When radar is operated at ranges greater than 1.4 km, larger birds can be detected but
the echoes of small birds are reduced in size and restricted to a smaller portion of the radar
screen, thus limiting the ability to observe the movement pattern of individual targets;
consequently, 1.4 km is the appropriate detection range for this type of study.

The radar display was connected to the video recording software of a computer enabling digital
archiving of the radar data for subsequent analysis. This software recorded and archived video
samples continuously every hour from sunset to sunrise of each survey night. By alternating the
radar antenna every ten minutes from vertical mode to horizontal mode, a total of 30 minutes of
vertical samples and 30 minutes of horizontal samples were collected within each hour. A
stratified random sample set was developed by randomly selecting 6 horizontal samples and 6
vertical samples per hour of survey. This sampling schedule allowed for randomization of
sample selection and prevented double-counting of targets due to the 30-second echo trail used
to determine the flight path vector.
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2.2.2 Weather Data

Temperature, wind speed and direction were recorded by an on-site met tower?. In addition, in
order to consider the atmospheric influences on migration, regional surface weather map
images were interpreted to determine the dates that daytime pressure systems (high, low, or
none) moved through the region. Surface weather maps, prepared by the National Centers for
Environmental Prediction, the Hydro-meteorological Prediction Center, and the National
Weather Service, were downloaded daily for the majority of the survey window.

2.3 DATA ANALYSIS METHODS
2.3.1 Radar Data

Video samples were analyzed using a digital analysis software tool developed by Stantec. For
horizontal samples, targets (either birds or bats) were differentiated from insects based on their
flight speed. Following adjustment for wind speed and direction, targets traveling faster than
approximately 6 m (20’) per second were identified as a bird or bat target (Larkin 1991, Bruderer
and Boldt 2001). The software tool recorded the time, location, and flight vector for each target
traveling fast enough to be a bird or bat within each horizontal sample, and these results were
output to a spreadsheet. For vertical samples, the software tool recorded the entry point of
targets passing through the vertical radar beam, the time, and flight altitude above the radar
location, and then subsequently outputs the data to a spreadsheet. These datasets were then
used to calculate passage rate (reported as targets per kilometer of migratory front per hour),
flight direction, and flight altitude of targets.

Mean target flight directions (£ 1 circular standard deviation) were summarized using software
designed specifically to analyze directional data (Oriana2® Kovach Computing Services). The
statistics used for this analysis are based on those used by Batschelet (1965), because they
take into account the circular nature of the data.

Flight altitude data were summarized using linear statistics. Mean flight altitudes (+ 1 standard
error [SE]) were calculated by hour, night, and overall season. The percent of targets flying
below 175 m (574’), the approximate maximum height of the proposed wind turbines with
blades, was also calculated hourly, for each night, and for the entire survey period.

2.4 RESULTS

Radar surveys were conducted during 20 nights between April 20 and May 24, 2010 (Appendix
A Table 1) resulting in 184 total hours surveyed.

2 Met tower data was not available at the time of this report and was therefore not used in data analysis. Once this
information becomes available, further analysis may be done. However, regional data from surface weather maps
was summarized for this report.
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2.4.1 Passage Rates

Nightly passage rates varied from 43 targets per kilometer per hour (t/km/hr) on May 10 to 879
t’/km/h on April 30, and the overall passage rate for the entire survey period was 387 t/km/hr
(Figure 2-4, Appendix A Table 1). Individual hourly passage rates varied between nights and
throughout the season, and ranged from 0 t/km/hr on the 2" hour of May 10 to 1486 t/km/hr on
the 2™ hour of May 4 (Appendix A Table 2). For the entire season, passage rates gradually

increased after sunset, were typically highest during the fifth hour after sunset, and then steadily
declined until sunrise (Figure 2-5).
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Figure 2-4. Nightly passage rates observed (error bars + 1 SE) during Spring 2010 at the Bull Hill Wind
Project.
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Figure 2-5. Hourly passage rates for entire season during Spring 2010 at the Bull Hill Wind Project

2.4.2 Flight Direction

Mean flight direction through the Project area was 48° + 49° (Figure 2-6). Overall, the mean
flight direction was toward the northeast, but varied between nights (Appendix A Table 3).

Figure 2-6. Mean flight direction for the entire season during Spring 2010 at the Bull Hill Wind Project
(the bracket along the margin of the histogram is the 95% confidence interval)
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2.43  Flight Altitude

The seasonal average mean flight height of all targets was 217 + 8 m above the radar site. The
average nightly flight height ranged from 100 m on May 12 to 358 m on April 21 (Figure 2-7,
Appendix A Table 4). The percent of targets observed flying below 145 m was 38 percent for
the season and varied nightly from 19 percent on May 23 to 82 percent on May 10 (Figure 2-8).
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Figure 2-7. Mean nightly flight height of targets during Spring 2010 at the Bull Hill Wind Project (error

bars + 1 SE)
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Figure 2-8. Percent of targets observed flying below a height of 145 m (476’) during Spring 2010 at the
Bull Hill Wind Project
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Figure 2-9 displays nightly flight heights in a different format to highlight the range in individual
flight heights of all targets recorded each survey night. This figure is different from Figure 2-7

(&

&

Stantec

which shows only the mean flight height for all targets each survey night. The “blocks” seen on
Figure 2-9 depict the middle 50 percent of targets. The horizontal bar within each block depicts
the median value for nightly flight height for all targets. The error bars depict the statistical
outliers, or those 25 percent of birds flying well below the mean and well above the mean. The

proposed turbine height is depicted as a red line.
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Figure 2-9. Whisker plot depicting the middle 50% and outliers of targets’ flight heights for each survey
night during Spring 2010 at the Bowers Wind Project

For the entire season, the mean hourly flight heights were typically highest during the second

hour after sunset and generally decreased until sunrise (Figure 2-10).
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Figure 2-10. Hourly target flight height distribution during Spring 2010 at the Bull Hill Wind Project

2.4.4 Weather Data

Analysis of regional surface weather maps reveals that spring 2010 surveys were conducted
during periods of high atmospheric pressure and favorable conditions for migration.

2.5 DISCUSSION

Radar surveys are designed and carried out to sample migration activity over a given point in
order to provide baseline site data prior to the construction and operation of proposed
commercial wind projects. The results of this nocturnal radar survey provide a snapshot of
avian migration in space and time; in this case, over Bull Hill during dates typical for spring
migration in eastern Maine. Spring radar surveys in the Project area documented patterns in
nocturnal migration similar to those documented at recent radar surveys conducted in the
eastern US (Appendix A Table 5). These include highly variable passage rates between nights,
a generally northward flight direction, and flight heights typically averaging over 200 m. Within
nights, migration activity was generally greatest five hours after sunset and declined steadily
through the end of the night.

The radar site was located within a clearing near the highest point of Bull Hill surrounded by
fairly short, regenerating spruce trees. Consequently, the radar site had good visibility and was
capable of detecting targets within nearly all of its theoretical detection range. Within the spring
radar survey at Bull Hill, nightly average mean passage rates were highly variable, ranging from
43 to 879 t/km/hr. This indicates that nocturnal migration was pulsed, presumably related to
seasonal timing and regional weather conditions. The average passage rate at the Project (387
t/km/hr) is within the range of results of other radar studies conducted in the east (110 m to
1020 m, Appendix A Table 5). Comparison of passage rates between radar surveys at the
Project and similar surveys conducted at other sites must be done with caution, as differences
in passage rates are due to a large part to differences in radar view between sites, and not
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necessarily the amount of migration above a radar site. Indeed, characteristics of individual
radar sites, particularly the topography, local landscape conditions, and vegetation surrounding
a radar survey location, can dramatically influence the ability of any radar unit to detect targets
and the subsequent calculation of passage rate. These differences should be recognized as
one of the more significant limiting factors in making direct site-to-site comparisons in passage
rates.

The average flight height (217 m) is near the low end of the range of average flight heights
recorded at other radar studies conducted in the east (210 m to 552 m), however the average
flight height is above the proposed turbine height (145 m). The emerging body of studies
characterizing nocturnal bird movements shows a relatively consistent pattern in flight altitude,
with most birds appearing to fly at altitudes of several hundred meters or more above the
ground (Figure 2-9; Appendix A Table 5). Comparison of flight height between survey sites as
measured by radar is generally less influenced by site characteristics as the main portion of the
radar beam is directed skyward, and the potential effects of surrounding vegetation on the
radar’s view can be more easily controlled. Where radar surveys have been conducted at any
Project, it is expected that some target activity will be observed within the turbine elevation
zone. In addition, the maijority of hourly and nightly mean flight heights of targets documented
at the Project were found to be well above the height of the proposed turbines.

Nightly variation in the magnitude and flight characteristics of nocturnally-migrating songbirds is
not uncommon and is often attributed to weather patterns, such as cold fronts and winds aloft
(Hassler et al. 1963, Gauthreaux and Able 1970, Richardson 1972, Able 1973, Bingman et al.
1982, Gauthreaux 1991). The night with the highest passage rate (April 30) occurred on a night
following five nights of low pressure bringing snow and rain to the region. Flight heights were
relatively low on this night, possibly due to lingering low cloud cover and relatively strong
northwest winds (average wind speed of 9 mph). Relatively high passage rates on two days
(May 4 and May 11) occurred during two nights when high pressure systems were either
present or had passed through the region the night before, respectively. The majority of targets
flying on these nights flew well above the proposed turbine height (Figure 2-9).

In summary, results at the Project are within the range of results recorded at other radar studies
conducted in the east, and provide a sample of baseline migration activity over the Project
during spring 2010 that is typical of data from other proposed projects on northeastern forested
ridges.
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3.0 Acoustic Bat Survey

3.1 INTRODUCTION

Acoustic sampling of bat activity has become a standard aspect of pre-construction surveys for
proposed wind-energy development (Kunz et al. 2007). Acoustic surveys are snapshots of
activity, and results cannot be used to determine the specific number of bats inhabiting an area.
However, acoustic surveys can provide insight into seasonal patterns in activity levels and
examine how weather conditions influence bat activity. While this data may be useful in
predicting trends in post-construction mortality rates, the current lack of data on this topic
precludes a quantitative prediction of risk. The objectives of acoustic surveys at Bull Hill were
(1) to document bat activity patterns from April to mid July in airspace near the rotor zone of the
proposed turbines, at an intermediate height, and near the ground; and (2) to document bat
activity patterns in relation to weather factors, including wind speed and temperature.

Eight species of bats occur in Maine, based upon their normal geographical range. These are
the little brown bat (Myotis lucifugus), northern long-eared bat, (M. septentrionalis), eastern
small-footed bat (M. leibii), silver-haired bat (Lasionycteris noctivagans), tri-colored bat
(Perimyotis subflavus), big brown bat (Eptesicus fuscus), eastern red bat (Lasiurus borealis),
and hoary bat (L. cinereus) (BCI 2001). All eight bat species found in Maine are listed as
species of Special Concern in Maine’s Wildlife Action Plan due to the lack of information about
the species in Maine and their apparent decline in recent years. Additionally, the eastern small-
footed bat is listed as a Species of Greatest Conservation Need because only one hibernacula
record and few summer records exist for the state of Maine. No bat hibernacula have been
identified in the vicinity of the Project area.

3.2 DATA COLLECTION METHODS

3.2.1 Acoustic Detector Site Selection

Anabat Il and Anabat SD1 detectors (Titley Electronics Pty Ltd.) were used for the duration of
the spring 2010 acoustic bat survey. Anabat detectors were selected based upon their
widespread use for this type of survey, their ability to be deployed for long periods of time, and
their ability to detect a broad frequency range, which allows detection of the species of bats that
could occur in the Project area. Anabat Il detectors were coupled with CF Storage ZCAIM
(Titley Electronics Pty Ltd.), which programmed the on/off times and stored data on removable 1
GB compact flash cards; newer SD1 model detectors do not require use of a ZCAIM. Anabat
detectors are frequency division detectors, dividing the frequency of echolocation sounds made
by bats by a factor of 16, then recording these sounds for subsequent analysis. The audio
sensitivity setting of each Anabat system was set between six and seven (on a scale of one to
ten) to maximize sensitivity while limiting ambient background noise and interference. The
sensitivity of individual detectors was then tested using an ultrasonic Bat Chirp (Reno, NV) to
ensure that the detectors would be able to detect bats up to a distance of at least 10 to 30
meters (33’ to 98’).
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Each Anabat detector was powered by 12-volt batteries charged by solar panels. Each solar-
powered Anabat system was deployed in waterproof housing enabling the detector to record
while unattended for the duration of the survey. The housing suspends the Anabat microphone
downward to give maximum protection from precipitation. To compensate for the downward
position, a reflector shield of smooth plastic is placed at a 45-degree angle directly below the
microphone. The angled reflector allows the microphone to record the airspace horizontally
surrounding the detector and is only slightly less sensitive than an unmodified Anabat unit.

Six detectors were deployed for the duration of the spring survey period (Figure 1-1). Two
detectors were suspended in a met tower on Little Bull Hill and four detectors were deployed in
trees on either end of the northern and southern Project area ridgelines. Detectors were
mobilized on April 15 and operated until July 14 when they were demobilized. Each detector
was programmed to record nightly from 7:00pm to 7:00am. Maintenance visits were conducted
approximately every two weeks to check the condition of the detectors and to download data to
a computer for analysis.

Detector Descriptions:

In order to record bats flying above and below the turbine rotor zone, “met detectors” were
deployed at a height of 50 and 35 m. Both were attached to a fixed pulley system suspended in
the guy wires of the met Tower. Two guy lines were used to secure the detector in place and
ensure the solar panel faced south. The tower clearing was approximately 50 m in diameter
and the surrounding landscape was a relatively open forest canopy and understory with
predominantly birch with a small component of spruce. No source of water or available snags
was observed near the turbine clearing.

Photo 1 —Met Tower

The “Northeast Tree” detector was deployed at a height of 5 m high in a tree along the edge of a
gravel logging road. The surrounding forest was a mix of hardwood and soft wood; birch was
the dominant tree species. Undergrowth was a mix of raspberry and grasses. Logging trails
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perpendicular to the road were filled with slash left behind from recent a harvest. At least one
snag was visible from the detector location. The surrounding forest canopy was predominantly
young regenerating birch species and appeared to have been cut within the previous five year.

Photo 2 — Northeast (NE) Tree Detector

The “Radar Tree” detector was deployed approximately 3 m high in a tree at the end of a
logging road that bisected a patch of young even-aged spruce. The detector was suspended
over an old log landing filled with slash from a recent harvest. The logging road was heavily
ditched on either side and standing water was frequently observed along the roadway. Several
large snags were apparent from the detector location. The surrounding forest canopy was
relatively open with very little ground clutter.

Photo 3 — Radar Tree Detector

The “Southeast Tree” detector was deployed at a height of approximately 3 m high in a tree
along a logging road, at an intersection. The surrounding forest showed signs of recent harvest
and was predominately red spruce, a small component of hardwood, and a few mature white
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pine throughout. The gravel logging roads were heavily ditched with signs of standing water
along the roadway. A few large snags were visible from the detector location and an
abandoned log landing filled with slash and planted in a mix of grasses was located a few
hundred feet from the detector.

Photo 4 — Southeast (SE) Tree Detector

The “Southwest Tree” detector was suspended at a height of approximately 5 m high in a
mature spruce along a gravel logging road at the edge of a log landing filled with slash. The
surrounding forest was predominately red spruce with a small component of hardwood species
and a relatively open forest canopy. The understory was a mix of raspberry and grasses. A few
large snags were observed in the vicinity of the detector.

Photo 5 — Southwest (SW) Tree Detector
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3.3 DATA ANALYSIS METHODS

Ultrasound recordings of bat echolocation may be broken into recordings of a single bat call or
recordings of bat call sequences. A call is a single pulse of sound produced by a bat, while a
call sequence is a combination of two or more pulses recorded in an Anabat file. Recordings
with only one call were eliminated from analysis as has been done in similar studies (Arnett et
al. 2006). Call sequences typically include a series of calls characteristic of normal flight or prey
location (“search phase”) and capture periods (feeding “buzzes”).

Potential call files were extracted from data files using CFCread® software. The default settings
for CFCread® were used during this file extraction process, as these settings are recommended
for the calls that are characteristic of bats that occur in the northeast. This software screens all
data recorded by the bat detector and extracts call files using a filter. Using the default settings
for this initial screen also ensures comparability between data sets. Settings used by the filter
include a max TBC (time between calls) of 5 seconds, a minimum line length of 5 milliseconds,
and a smoothing factor of 50. The smoothing factor refers to whether or not adjacent pixels can
be connected with a smooth line. The higher the smoothing factor, the less restrictive the filter
is and the more noise files and poor quality call sequences are retained within the data set.

Following extraction of call files, each file was visually inspected for species identification and to
ensure that only bat calls were included in the data set. Insect activity, wind, and interference
can also sometimes produce Anabat files that pass through the initial filter and need to be
visually inspected and removed from the data set. Call sequences are easily differentiated from
other recordings, which typically form a diffuse band of dots at either a constant frequency or
widely varying frequency.

Because bat activity levels are highly variable among individual nights and individual hours
(Hayes 1997, Arnett et al. 2006), detection rates are summarized on both of these temporal
scales. Nightly detection rates were summarized by month as well as for the entire sampling
period. Hourly detection rates were summarized by hour after sunset, as recommended by
Kunz et al. (2007). Quantitative comparisons among these temporal periods was not attempted
because the high amount of variability associated with bat detection would required much larger
sample sizes (Arnett et al. 2006, Hayes 1997).

Bat call sequences were individually marked and categorized by species group, or “guild” based
on visual comparison to reference calls. Qualitative visual comparison of recorded call
sequences of sufficient length to reference libraries of bat calls allows for relatively accurate
identification of bat species (O’Farrell et al. 1999, O’Farrell and Gannon 1999). Call sequences
were classified to species whenever possible, based on criteria developed from review of
reference calls collected by Chris Corben, the developer of the Anabat system, as well as other
bat researchers. However, due to similarity of call signatures between several species, all
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classified calls have been categorized into five guilds® reflecting the bat community in the region
of the Project area, as follows:

e Unknown (UNKN) — All call sequences with less than five calls, or poor quality
sequences (those with indistinct call characteristics or background static). These
sequences were further identified as either “high frequency unknown” (HFUN) for
sequences with a minimum frequency above 30 to 35 kHz, or “low frequency unknown”
(LFUN) for sequences with a minimum frequency below 30 to 35 kHz.

e Myotis (MYSP) — All bats of the genus Myotis. While there are some general
characteristics believed to be distinctive for several of the species in this genus, these
characteristics do not occur consistently enough for any one species to be relied upon at
all times when using Anabat recordings.

e Eastern red bat/tri-colored bat* (RBTB) — Eastern red bats and tri-colored bats. These
two species can produce calls distinctive only to each species. However, significant
overlap in the call pulse shape, frequency range, and slope can also occur.

e Big brown/silver-haired bat (BBSH) — Big brown and silver-haired bats. These
species’ call signatures commonly overlap and have therefore been included as one
guild in this report.

o Hoary bat (HB) — Hoary bats. Calls of hoary bats can usually be distinguished from
those of big brown and silver-haired bats by minimum frequency extending below 20 kHz
or by calls varying widely in minimum frequency across a sequence.

This method of guild identification represents a conservative approach to bat call identification.
Since some species sometimes produce calls unique only to that species, all calls were
identified to the lowest possible taxonomic level before being grouped into the listed guilds.
Tables and figures in the body of this report will reflect those guilds. However, since species-
specific identification did occur in some cases, each guild will also be briefly discussed with
respect to potential species composition of recorded call sequences.

Once all of the call files were identified and categorized in appropriate guilds, nightly tallies of
detected calls were compiled. Mean detection rates (number of recordings/detector-night) for
the entire sampling period were calculated for each detector and for all detectors combined.

¥ Gannon et al. 2003 categorized bats into guilds based upon similar minimum frequency and call shape.
These guilds were: Unidentified, Myotis, LABO-PISU and EPFU-LANO-LACI. We broke hoary bats out
into a separate guild due to the importance of reporting activity patterns of migratory species in the
context of wind energy development.

* The scientific and common name of the eastern pipistrelle (Pipistrellus subflavus) has been changed to
the tri-colored bat (Perimyotis subflavus).
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3.4 RESULTS
3.4.1 Timing of Activity

Detectors were deployed on April 15 and continued to record data through July 14, for a total
survey period of 467 detector nights. The range of dates that each detector was deployed is
summarized in Table 3-1. Throughout the season occasional equipment malfunction occurred
causing a lapse in data collection. The majority of equipment malfunction occurred at the
beginning of the survey period when bat activity levels were the lowest of the survey period.
Collectively detectors recorded data 87 percent of the time they were deployed.

Activity levels peaked during mid July at all tree detectors except the SE tree detector which
showed a slight decline from June to July 15 (Figure 3-1). Both met tower detectors recorded
few calls throughout the survey period (Figure 3-2). While the met tower low detector recorded
the highest activity level during July, the met tower high detector did not record calls during the
month of July. The four tree detectors recorded 2,638 call sequences and had an overall
detection rate of 8.6 call sequence per detector night. Detection rates of individual tree
detectors ranged from 5.3 to 11.2 call sequences per detector night. The highest monthly
detection rate occurring at a single tree detector was recorded during the month of July at the
radar tree detector which had a detection rate of 39.5 call sequences per detector night. The
met tower detectors recorded a total of 65 bat call sequences during the survey period resulting
in an overall detection rate of 0.4 call sequences per detector night. Individual detector rates
from the two met tower detectors ranged from 0.1 call sequence per night at the met high
detector to 0.7 at the met low. The highest monthly met tower bat call detection rate was
recorded at the low detector during the month of July and was 2.2 bat call sequences per
detector night. The level of detection rates fluctuated throughout the night with the third hour
after sunset being the busiest hour of recording (Figure 3-3). Activity levels declined after the
third hour of sunset until a second smaller peak in activity occurred seven hours after sunset.
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Figure 3-1. Monthly detection rates per detector at the tree detectors at Bull Hill, 2010

Figure 3-2. Monthly detection rates per detector at met tower detectors at Bull Hill, 2010
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Table 3-1. Summary of bat detector field survey effort and results
. Dates Calendar | Detector- | Recorded | Detection Maximum
Location . : N o Sequences
Deployed Nights Nights Sequences Rate e
recorded
. April 15 to

Met High July 14 91 81 9 0.1 3

Met Low April 15 to 9179 56 0.7 8
July 14

NE Tree April 15 to 9191 711 7.8 121
July 14

Radar Tree April 15 to 9191 1023 11.2 181

July 14

SE Tree April 15 to 91 47 250 5.3 57
July 14

SW Tree April 15 to 9178 654 8.4 33
July 14

Overall Results 546 467 2703 5.8 --

* One detector-night is equal to a one detector successfully operating throughout the night.

** Number of bat echolocation sequences recorded per detector-night.

*** Maximum number of bat passes recorded from any single detector for a detector-night.

Figure 3-3.

Hourly bat call sequence detections at the Bull Hill, 2010.
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3.4.2 Species Composition

The met tower detectors recorded species from all guilds except the RBTB guild (Table 3-2).
The unknown guilds represented the largest number of calls recorded by the both met tower
detectors (n=47), followed by the MYSP guild (n=14). The tree detectors recorded calls from all
five represented guilds, MYSP being the most frequently recorded (n=1350), followed by the
UNKN guild (n=969). The unknown species guild can be broken down into low-frequency and
high-frequency calls (Figure 3-4).

Table 3-2. Distribution of detections by guild for detectors at Bull Hill, Spring/Summer 2010.
Detector Guild Total
BBSH HB MYSP RBTB UNKN
Met High 1 0 107 9
Met Low 1 2 13 0 4Q 56
NE Tree 18 2 321 0 370 711
Radar Tree 190 7 599 7 220 1,023
SE Tree 18 3 77 1 151 250
SW Tree 33 30 353 10 228 654
Total Met
Detections 2 2 14 0 47 65
Total Tree
Detections 259 42 1350 18 969 2638
Met Detector
Guild Compostion 3.08% 3.08% 21.54% 0.00% 72{31% --
%
Tree Detector
Guild Compostion 9.82% 1.59% 51.18% 0.68% 36{73% -
%
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Figure 3-4. Total nightly bat call sequence detections at Bull Hill, 2010
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Appendix B provides a series of tables with more specific information on the nightly timing,
number, and species composition of recorded bat call sequences. Specifically, Appendix B
Tables 1 through 6 provide information on the number of call sequences, by guild and
suspected species, recorded at each detector and the weather conditions for that night.
Analook files for all 2,703 recorded call sequences can be made available upon request.

3.5 DISCUSSION

Bat activity was variable among detector heights and locations during the spring and summer
2010 survey period, yet patterns in bat activity within the Project area emerged from this survey
period. Nightly activity rates were lowest during the first few weeks of the survey period in April
when nightly temperatures remained low. An increase in nightly bat activity corresponded with
a seasonal increase in mean nightly temperatures recorded. Recent studies have found that
bat activity patterns are influenced by weather conditions (Arnett et al. 2006, Arnett et al. 2008,
Reynolds 2006). Acoustic surveys have documented a decrease in bat activity rates as wind
speed increase and temperatures decrease, and bat activity has been shown to correlate
negatively to low nightly mean temperatures (Hayes 1997, Reynolds 2006). Similarly, weather
factors appeared related to bat collision mortality rates documented at two facilities in the
southeastern United States, with mortality rates negatively correlated with both wind speed and
relative humidity, and positively correlated to barometric pressure (Arnett et al. 2005).

The met tower detectors recorded an overall detection rate of 0.4 bat call sequences per
detector night. Combined, the tree detectors recorded an overall detection rate of 8.6 call
sequences per detector night. The largest overall peak in bat activity rates was recorded during
July 4, 69 percent of which were MYSP calls recorded at the Radar Tree detector. ltis
important to note that detector location, height, and surrounding habitats can significantly affect
detection rates.

The Radar Tree detector recorded the highest average monthly detection rate of all six
detectors during the month of July, 2010 (36.9 bat call sequences per night), 84 percent of
which were from the MYSP guild. When considering the level of activity documented by
acoustic surveys, the numbers of recorded bat call sequences cannot be directly correlated with
the number of bats in an area because acoustic detectors do not allow for differentiation
between individuals.

Each file recorded by the six detectors was individually assessed to separate potential bat call
sequences from static and other ambient noise resulting in 2,703 call files extracted. All calls
were provisionally categorized into one of the five possible guilds; however some calls
contained enough detail to be labeled to the species level. Several bat species of the northeast
produce calls that exhibit unique characteristics. Such distinguishable details usually include
the frequency and shape of a call. When a call file lacks sufficient detail to indentify species or
in cases when the call has characteristics of one or more species, a guild labels is applied.

Certain species, such as the eastern red bat and hoary bat, have easily identifiable calls. Other
species, such as the big brown bat and silver-haired bat, are difficult to distinguish acoustically.
Similarly, certain members of the Myotis genus, such as the little brown bat, are far more
common and have slightly more distinguishable calls than other species. A total of 1,364 Myotis
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call sequences (50.5% of total call sequences recorded) were detected at the Project in spring,
2010. Both Myotis and RBTB calls fall within the range of the HFUN category and are often
identified as such when less than five calls are recorded. During the spring, 2010 season, 1,364
Myotis calls were labeled to guild while only 18 RBTB calls were labeled to guild, which likely
indicates that more of the 985 HFUN calls were from the Myotis guild than the RBTB guild.

The RBTB guild includes the tri-colored bat and eastern red bat. Only 18 call sequences, 0.7
percent of total call sequences recorded by detectors during the spring survey, belonged to the
RBTB guild. None of these calls had enough detail to be identified as eastern red bats or tri-
colored bats. Eastern red bats have relatively unique calls which span a wide range of
frequency and have a characteristic hooked shape and variable minimum frequency. Tri-
colored bats tend to have relatively uniform calls, with a constant minimum frequency and a
sharply curved profile. Although both species do have distinct call characteristics their calls
most often appear similar making differentiation difficult resulting in the RBTB classification.

The BBSH guild includes the big brown bat and silver-haired bat, both of which produce search-
phase calls with minimum frequencies in the 25-30 kHz range. 261 call sequences from the
BBSH guild composed 9.7 percent of all calls recorded during the spring 2010 survey period.
Certain types of calls by each species are easily distinguishable from the other based on
minimum frequency and call profile, but other calls in this range have overlapping characteristics
and are difficult to distinguish. Eight of these calls were identified as big brown bats and three
as silver-haired bats. One review of post construction mortality data from wind power sites in
the eastern US found big brown mortality to occur less frequently than silver-haired bat mortality
(Arnett et al, 2008).

The HB guild consists of the hoary bat, the largest bat species in the northeast. Forty-four
(1.6%) call sequences recorded in the Project area belonged to the hoary bat. Hoary bat calls
are generally distinguishable from all other species in the region and are characterized by highly
variable minimum frequencies often extending below 20 kHz, and a hooked profile similar to the
eastern red bat.

The height of a detector may determine the number of call sequences and the species
composition it records; for example, long-distance migratory species are more likely to be
recorded at detectors deployed above canopy height (Arnett et al. 2006). Detectors in and
around canopy height likely detect foraging individuals passing by the detector multiple times,
whereas much less concentrated foraging likely occurs within the recording zone of met tower
detectors, possibly resulting in fewer foraging bats being recorded multiple times. Typically
detectors deployed in met towers record a higher percentage of migratory species, (e.g., big
brown bats and silver-haired bats) than tree detectors, which usually detect more Myotis and
HFUN call sequences. However, only two of the calls recorded in met tower detectors were
from the BBSH guild at the Project and only two calls were identified as hoary bats.

Results of acoustic surveys must be interpreted with caution. It is important to acknowledge
that numbers of recorded bat call sequences cannot be correlated with the number of bats in an
area because acoustic detectors do not allow for differentiation between individuals (Hayes
2000). Methods surrounding acoustic bat surveys are continually evolving, and it there is
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currently little data aiding in the interpretation of number of calls per detector nights. Although
interpretations are limited, the surveys represent a sample of activity and the general species
groups that occur in the Project area, which are fairly typical when compared to these variables
at other potential wind projects throughout the northeast.

4.0 Diurnal Raptor Surveys

4.1 INTRODUCTION

Three days of winter surveys and 12 days of spring season raptor migration surveys were
conducted during 2010 at the Project. The primary purpose of the winter surveys was to
document bald eagle (Haliaeetus leucocephalus) (a state-listed species of special concern)
activity at or around Molasses Pond. All raptor species observed were documented.

The purpose of the spring raptor surveys to document the species that occur in the vicinity of
the Project and to record the specific flight heights, flight path locations, and other flight
behaviors of raptors within the Project area. Survey methodology and level of effort were
discussed before and during the spring raptor migration surveys. During this initial agency
meeting, MDIFW indicated raptor surveys should note all bald eagle, northern harrier (Circus
cyaneus) (special concern), great blue heron (Ardea herodias) (special concern), and osprey
(Pandion haliaetus), activity, as these species are suspected to occur in the vicinity of the
Project area.

In the eastern United States, raptor migration tends to concentrate along the shores of large
bodies of water including lakes and the Atlantic Coast (Kellogg 2007) as well as along
ridgelines, where raptors take advantage of updrafts which form along the side slopes of ridges.
Updrafts allow raptors to fly long distances with minimal exertion (Berthold 2001). Raptors also
use thermals, which are pockets of warm, rising air that form as the ground’s surface is heated
by the sun, in order to minimize energy expenditure during migration movements (Bildstein
2006). Thus, raptor surveys were conducted from prominent locations on ridges inside the
proposed Project area.

4,11 Study Area Description

For the purposes of this report, the ‘study area’ is considered the observable airspace as seen
from the observation locations. The ‘Project area’ includes only those locations within the study
area where turbines are to be located®. The Project area includes two separate turbine arrays
on lower elevation hillsides: one on Bull Hill and one stretching across Heifer Hill and Beech
Knoll (Figure 1-1). The observation locations during the winter surveys were performed from
Sparrow Hill and spring 2010 surveys were performed from Bull Hill (Figure 1-1), both prominent

® Due to the change in turbine number and location on July 16, 2010, data collected during winter and spring
migration surveys were reanalyzed to accurately report the number of birds observed within the Project area based
on the updated turbine layout.
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locations within the Project area. The view from Sparrow Hill provided an excellent 360 degree
view. Accordingly, the observer had 100 percent visibility of all proposed turbine locations. The
view from Bull Hill also provided an excellent 360 degree view. Accordingly, the observer had
100 percent visibility of all proposed turbine locations (Figure 1-1; Photo 4-1 and 4-2).

Photo 4-1. View of Molasses Pond from Sparrow Hill, the winter 2010 observation site.

Photo 4-2. View from Spring 2010 raptor survey location on Bull Hill.

The study area was categorized by the topographical positions which occur there (Figure 4-2).
For clarification, locations within the Project boundary at Bull Hill include all topographical
positions A, B, C, and D (Figure 4-1). However, proposed turbine locations at Bull Hill include
the crests (A) and mid-slopes (B and C) of the Project ridges.
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Al, A2, A3

ridge cross section

ridge profile

Figure 4-1. Raptor flight position categories in relation to the topography of the study area (codes apply

to locations within and outside of Project area). A1) parallel to ridge, A2) perpendicular to ridge, A3) over

saddle, B) flight path over upper slope of ridge, C) flight path over lower slope of ridge, and D) flight path
over a valley.

For the purposes of data summary, the study area has been categorized into four separate
regions: the Project area on Bull Hill, the Project area on Beech Knoll and Heifer Hills, ridges
outside of the Project area, and valleys outside the Project area.

4.2 METHODS
4.3 RAPTOR DATA COLLECTION METHODS
4.3.1 Field Surveys

Field surveys were conducted on 3 days in winter 2010 and 12 days during the spring survey
period’. Visual observation survey methods were based on modified Hawk Migration
Association of North America (HMANA) methods (HMANA 2007). Surveys were conducted for
seven consecutive hours between 9:00 am and 4:00 pm, during the peak hours of thermal
development and raptor movement.

During surveys the observer scanned the sky and surrounding landscape by naked eye or with
binoculars. Each raptor observation, or pass, was documented. Each time a bird was observed
it was recorded, regardless of whether it was suspected to be a local bird observed previously.
Therefore, daily count totals include all observations, or passes, of birds observed throughout a
survey day®. Detailed information for each observation was recorded on standardized data
sheets, including:

"Data regarding bald eagles are summarized for the 3 winter surveys in this report; all raptor data collected during
the 3 winter surveys were combined and analyzed with data from the 12 spring migration survey.

8 It should be noted that HMANA observers typically do not count birds suspected to be local or seen previously that
day; therefore, this should be considered when comparing results between datasets.
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¢ Observation date and time;

« Species °, number of individuals, and age (if possible);

The location of each bird depicted on a topographical map;

The flight height'® and behaviors observed in each of the topographical positions where
birds occurred'”;

The general flight direction of each bird; and

An estimate of the length of time birds spent below maximum turbine height.

Additionally, observations of non-raptor species including water birds were documented by the
observer. Passerine observations made during the raptor surveys were also recorded by the
observer, however these data were not collected uniformly or systematically.

4.3.2 \Weather Data

Wind direction, wind speed, and the development of thermals largely influence raptor flight
behaviors and flight paths. Therefore, throughout each survey day, the observer recorded
hourly weather conditions including wind speed and direction, temperature, sky condition,
percent cloud cover, cloud type, and relative cloud height.

Specific seasonal weather conditions result in accentuated raptor migration movements.
Atmospheric instability and updrafts are conditions that accompany low pressure systems and
storms and raptors will move in advance of these conditions (Drennan 1981). Additionally,
soaring on southerly winds is more efficient for northbound migrants (Drennan 1981). Raptor
migration in the spring is most intense during the approach of a low pressure system and a cold
front, and on days with southerly winds and rising air temperatures (Drennan 1981). In order to
consider the atmospheric influences on raptor activity during the days that were sampled in
spring 2010, regional surface weather map images were interpreted to determine the dates that
daytime pressure systems (high, low, or none) moved through the region. Surface weather
maps, prepared by the National Centers for Environmental Prediction, the Hydro-meteorological
Prediction Center, and the National Weather Service, were downloaded daily for the majority of
the survey window. The Surface Weather Maps show station data and the analysis for 7:00 am,
EST.

® Birds that flew too rapidly or were too far to accurately identify were recorded as unidentified to their genus or, if the
identification of genus was not possible, unidentified raptor.

10 Nearby objects with known heights, such as met towers and trees, were used to estimate flight height.

" As individual birds traveled through or in the vicinity of the Project, all topographical position categories in which a
bird occurred were recorded.
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4.4 RAPTOR DATA ANALYSIS METHODS

Raptor observation data were summarized by survey day. Data analysis included a summary
of:

¢ Daily and seasonal observation rates (raptors observed per hour);
o Total observations of the different species observed;
¢ Hourly observation totals;

e The percentage of birds observed in the study area which occurred specifically within
the Project area;

e The percentage of birds suspected to be actively migrating;

o A summary of flight behaviors observed in the topographical positions of the different
locations of the study area;

e The average minimum flight height of birds within each topographical position category;
and

o For those birds observed within proposed turbine areas (topographical positions A, B,
and C), the percentage of birds seen below 145 m (390’).

The daily results of the winter and spring 2010 surveys were compared to the daily results of
available regional raptor surveys. Survey results are available from the following sites:
Bradbury Mountain, Pownal, ME; Barre Falls, Barre, MA; Pitcher Mountain, Stoddard, NH;
Pilgrim Heights, North Truro, MA; and Plum Island, Newburyport, MA.

4.5 RESULTS
45.1 Weather Summary

Among survey days, the average hourly temperature was 12° C (53° F). Temperatures ranged
from 3° C to 23° C (38 to 74° F). Sky conditions varied from clear to partly cloudy to overcast.
There were 3 survey days which experienced periods of reduced visibility: a total of 8 hourly
periods (out of 104 total hours; 8 percent) during which drizzle and rain showers reduced
visibility. Wind direction was variable among survey days. Wind was predominantly from the
west on 4 survey days, from the southwest on 3 survey days, from the south on 2 survey days,
from the northeast on 2 survey days, from the northwest on 2 survey days, and variable on 2
survey days. Wind speeds ranged from 0 to 36 kilometers per hour (kph) (0 to 24 miles per
hour [mph]).

Analysis of regional surface weather maps showed variable weather conditions during the
survey periods. High pressure and fair weather existed throughout the region on seven survey
days, while unsettled weather and frontal systems moved through during eight days. Days with
highest passage rates occurred in early May during approaching and passing low pressure
systems.
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4.5.2 Raptor Data

A total of fifteen survey days were sampled between March 19 and May 23, resulting in a total
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of 104.25 survey hours'. A total of 55 raptor observations were made. The seasonal passage
rate was 0.53 raptors/hour. Table 4-1 summarizes 2010 raptor migration survey results.

Washington County, Maine

Table 4-1. A summary of the Spring 2010 survey effort and results for the Bull Hill Wind Project in

Range of survey dates

3/19/2010 to 5/23/2010

(percent of total observationsin study area)

No. survey days 15 days
Total survey hours 104.25
Total raptor species observed 9

Raptor species observed - In Project area?
(Common Name) (Scientific Name) State Listing (Y/N)
American kestrel Falco sparverius Y
bald eagle Haliaeetus leucocephalus Special Concern N
broad-winged hawk Buteo platypterus Y
merlin Falco columbarius Y
northern harrier Circus cyaneus Special Concern Y
osprey Pandion haliaetus N
red-tailed hawk Buteo jamaicensis N
sharp-shinned hawk Accipiter striatus Y
turkey wlture Cathartes aura Y
Total no. observations of raptorsin study area 55
Seasonal passage rate (raptor observation/hour) 0.53
Total no. observations of raptors within Project area 15 (27%)

Total no. observations of raptors seen in turbine areas below
max turbine height (145 m)
(percent of total observationsin Project area only)

15 (100%)

Daily passage rates ranged from 0 (4/22, 5/21 and 5/23/2010) to 2.14 (5/5/2010) raptors/hour.

Survey day totals ranged from 0 to 15 observations per day. The day with the highest passage,
May 5 (n=15), was characterized by moderate northwest winds, mild temperatures, and
excellent thermal development evidenced by fair weather cumulus clouds. Raptor activity
during the spring 2010 surveys peaked in early May (Figure 4-2; Appendix C Table 1).

2 To see the raptor observations recorded during the 3 winter survey days separately, see Appendix C Table 1.
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Figure 4-2. Survey totals of raptors observed during Spring 2010 surveys at the Bull Hill Wind Project.

There were nine species of raptors observed in the study area (not including the five
unidentified individuals). The most common raptor species observed was broad-winged hawk
(n=12; 22%). Other commonly observed species include turkey vulture (n=11, 20%), red-tailed
hawk (n=6, 11%), and bald eagle (n=6, 11%) (Figure 4-3; Appendix C Table 1).
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Figure 4-3. Number of observations of raptor species observed during Spring 2010 surveys at the Bull
Hill Wind Project.
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45.3 Hourly observations

Throughout the survey season, the majority of observations peaked in the morning hours
between 9 am and 10 am and gradually decreased throughout the afternoon (Figure 4-4;
Appendix C Table 2).
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9:00-10:00 10:00-11:00 11:00-12:00 12:00-1:00 1:00-2:00 2:00-3:00  3:00-4:00

# Birds Observed

Figure 4-4. Number of observations of raptors per survey hour during Spring 2010 surveys at the Bull Hill
Wind Project.

4.5.4 Raptor locations

Of the 55 total raptor observations made within the study area, 27 percent (n=15) occurred
specifically within the Project area (Figure 4-5; Appendix C Table 3). Of the raptor observations
within the Project area, all observations (n=15) occurred over Bull Hill (Figure 4-5; Appendix C
Table 3).
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Figure 4-5. Number of observations of raptor species within different study area location
categories during Spring 2010 surveys at Bull Hill Wind Project.

455 Raptor behaviors

Raptor behaviors observed in the topographical positions of the different study area location
categories are summarized in Table 4-2. Note that there are more behavior observations than
there were total raptors observed because some raptors exhibited multiple behaviors while
passing through multiple topographical positions in the study area.
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Table 4-2. Raptor behaviors summarized by location in study area and flight position during Spring 2010 at the Bull Hill Wind Project
. A - . . . Territorial or Courtship
Behavior Soaring, Gliding Powered Flight Foraging Behaviors Behavior Perched
. Flight position where
Location .
in Study behavior observed A1]A2|A3| B | C| D]JA1]A2|A3[ B | C| DJA1|A2|A3[ B | C| DJA1|A2|A3[ B | C| D JA1]A2|A3[B| C| D
Aiea Bull Hill 7]ojol3]2]2]5]1fo]3]2fo]2]ofo]1]ofo]2]ofo]joJofo}2]Jofo]ojofoO
Little Bull Hill 211]o0]J1joj1jojoj1jofojojofojojofojojofojojofo]jojofo]jojofo]o
Sparrow Hill 1jojojolfojojojlojof1jojojojojofojojojojojofojojojojojofojojo
Valley 1]0joj6j8]14J0j0jOf3]2]3)1]j0]jof1]ojojojojofojojojojojofojojo
Total behaviorobs =79 J11] 1 [ o|10f10|17] 5] 1f1]7[4]3]3]ofo]2]o]JoJ2]o]JofJo]JofofJ2]o]Jofo]ofoO

Raptors were considered actively migrating if their flight path was generally direct and in a
northerly direction. Raptors were suspected to be stop-over or seasonally local birds if they
were traveling in a non-direct manner and in a non-migratory direction, or if they exhibited
perched or foraging flight behaviors. The raptors suspected to be actively migrating or not
actively migrating are summarized in Table 4-3. Twenty-nine percent (n=16) of raptors
observed during the spring 2010 surveys were suspected to be migrants based on the direction
which they were flying (e.g. generally northward) and their flight behavior (i.e. powered flight).
The majority of turkey vultures, the species most frequently observed during the surveys, were

not actively migrating.

2010 at the Bull Hill Wind Project

Table 4-3. Observations of raptors suspected to be actively migrating during Spring

actively not actively
Species migrating migrating unknown

American kestrel 2 0 0
bald eagle 0 5 1
broad-winged hawk 8 4 0
merlin 0 1 0
northern harrier 1 4 0
osprey 0 2 0
red-tailed hawk 0 5 1
sharp-shinned hawk 2 2 1
turkey vulture 2 5 4
unidentified accipiter 0 0 2
unidentified falcon 1 0 0
unidentified raptor 0 1 1

Season Totals: 16 29 10
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The average minimum flight heights of birds observed in the different topographical positions of

the study area are summarized in Table 4-4 below.

Table 4-4. Number of observations and average flight heights for each position category for birds
observed during Spring 2010 at the Bull Hill Wind Project
A1) flight A3) flight
A2) crossed
along or . | B) upper | C) lower | D) over
crossed |depressio
parallel to . slope slope valley
ridge ridge n or
saddle
No. of position
observations (N=62) 1 4 3 14 1 19
Average r_mmmum flight 57 86 150 74 36 205
height (m)

Of the 55 raptor observations that occurred within the study area, 72 percent (n=40) were
outside the project area. The remaining 15 observations took place in the Project area along
ridges where turbines may be sited. Within these positions (flight positions A, B, and C), all
(n=15; 100%) of observed flight heights occurred below the proposed maximum turbine height
of 145 m for at least of portion of their flight (Figure 4-6; Appendix C Table 4).
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Figure 4-6. Number of observations of raptor species observed within Project area at heights above and
below 145 m during Spring 2010 surveys at Bull Hill Wind Project.

4.6 SPECIAL CONCERN SPECIES

No state or federally endangered or threatened raptor species were observed during the
surveys. Two raptor species of special concern were observed during both survey seasons:
bald eagle and northern harrier. Two other species of interest were observed during the spring
2010 surveys: great blue heron (special concern) and osprey.

Five bald eagle observations were made during winter 2010 survey and one bald eagle
observation was made during the spring raptor survey (additionally, one incidental bald eagle
observation was made on the same day as the raptor survey, but outside the survey hours and
outside the Project area). All eagle observations occurred outside the Project area. Four bald
eagle observations occurred on one survey day in early spring (March 19): two adult eagles
were observed in the same vicinity on two occasions at locations outside of the Project area,
including a known nest location on Crimmins Island on Molasses Pond. On April 6, an adult
eagle was seen as it was chased by a red-tailed hawk to the southwest of Sparrow Hill. On May
4, an adult eagle was seen soaring west high over Spectacle Pond.

Five northern harrier observations were made during spring 2010 raptor surveys, one of which
occurred over Bull Hill within the Project area. On April 23, an adult female harrier was
observed hunting a snake on the ground just outside the Project area on Bull Hill, then flew out
over Little Bull Hill toward the Oxbow Heath. A second adult female, possibly the same
individual was seen later that day crossing Little Bull Hill and roughly following the lakeshore to
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the west. On May 4, a harrier was seen flying east over Spectacle Pond. On May 5, a harrier
was seen flying in the Oxbow Heath vicinity and a second harrier—the only harrier seen in the
Project area—was observed flying just over the treetops on the ridge of Bull Hill, flapping
southeast, then back to the northwest.

There were two osprey observed on May 12 from Bull Hill: the birds were seen over valleys
outside of the Project area. One great blue heron was observed outside of the Project area on
May 5 flying southwest between Bull Hill and Little Bull Hill toward the French’s Dam Meadow.

4.7 INCIDENTAL NON-RAPTOR OBSERVATIONS

Forty-five non-raptor avian species were observed incidentally during the winter and spring
2010 raptor surveys in the Project area, specifically within the viewshed shown on Figure 1-1.
All non-raptor species identified by the observer were recorded on a separate datasheet.
Passerine species were listed at the time they were seen or heard. Data were recorded for any
waterbird seen or heard including the time it was observed, flight height, direction of flight, and
location in the Project area. Among these species, six species are listed as state special
concern: American redstart (Setophaga ruticilla), barn swallow (Hirundo rustica), black-and-
white warbler (Mniotilta varia), chestnut-sided warbler (Dendroica pensylvanica), great blue
heron (Ardea herodias), and white-throated sparrow (Zonotrichia albicollis) (Table 4-5).

39





SPRING 2010 BIRD AND BAT SURVEY REPORT

BULL HILL WIND PROJECT
AUGUST 2010

Table 4-5. Non-raptor avian species observed incidentally during Spring 2010 raptor
migration surveys at the Bull Hill Wind Project

Common Name Scientific Name Special
Concern
Acadian flycatcher Empidonax virescens
American crow Corvus brachyrhynchos
American goldfinch Spinus tristis
American redstart Setophaga ruticilla Y
American robin Turdus migratorius
American woodcock Scolopax minor
barn swallow Hirundo rustica Y
black-and-white warbler Mniotilta varia Y
black-capped chickadee Poecile atricapillus
black-throated blue warbler Dendroica caerulescens
black-throated green warbler Dendroica virens
blue jay Cyanocitta cristata
blue-headed vireo Vireo solitarius
brown creeper Certhia americana
Canada goose Branta canadensis
chestnut-sided warbler Dendroica pensylvanica Y
common loon Gavia immer
common raven Corvus corax
common yellowthroat Geothlypis trichas
dark-eyed junco Junco hyemalis
downy woodpecker Picoides pubescens
eastern phoebe Sayornis phoebe
golden-crowned kinglet Regulus satrapa
great blue heron Ardea herodias Y
hairy woodpecker Picoides villosus
hermit thrush Catharus guttatus
herring gull Larus argentatus
house finch Carpodacus mexicanus
magnolia warbler Dendroica magnolia
mourning dove Zenaida macroura
northern flicker Colaptes auratus
ovenbird Seiurus aurocapilla
palm warbler Dendroica palmarum
pileated woodpecker Dryocopus pileatus
pine warbler Dendroica pinus
purple finch Carpodacus purpureus
ruby-crowned kinglet Regulus calendula
ruby-throated hummingbird Archilochus colubris
ruffed grouse Bonasa umbellus
song sparrow Melospiza melodia
unidentified gull n/a
unidentified passerines n/a
unidentified waterfowl n/a
white-breasted nuthatch Sitta carolinensis
white-throated sparrow Zonotrichia albicollis Y

wild turkey

Meleagris gallopavo

winter wren

Troglodytes troglodytes

yellow-rumped warbler

Dendroica coronata

&
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4.8 DISCUSSION

Of the 55 raptor observations made in the study area during the spring 2010 surveys, 27
percent of these observations occurred within the Project area. Of these birds within the Project
area, all (100%) occurred over or along Bull Hill (where one of the two observation locations
was positioned). It should be noted that the locations where raptors were observed in the study
area are subject to observer bias. In general, birds in closer vicinity to the observer would be
more visible to the observer than birds that occur at greater distances from the observer;
whereas birds that traveled outside of the observer’s view shed would have gone undetected.

In this case, the fact that more raptor observations were made over Bull Hill than over the Beech
Knoll/Heifer Hill area may be due to the fact that the raptor survey location was on Bull Hill, and
observers more readily focused on raptors flying over this ridge.

The three winter survey days conducted at Sparrow Hill documented five bald eagle
observations in the vicinity of Molasses Pond, none of which occurred within the Project area.
The two spring aerial bald eagle nest surveys did not reveal any active nests in the Project area
at the time of the surveys.

The survey effort and results of regional spring 2010 HMANA raptor surveys are available in
Appendix C Table 5. The passage rate at the Project is lower than the rates reported at
regional HMANA locations in Maine, New Hampshire, and Massachusetts. It should be noted
that, when comparing the results of the Bull Hill surveys to the HMANA surveys, HMANA
surveys typically do not count birds that are not actively migrating. The observations in this
report are more inclusive, counting both migrating and non-migrating raptors. The Bull Hill
passage rate for migrants only (0.25 raptors/hour) is considerably lower than the results at the
other HMANA survey locations.

Raptor migration in the spring is most intense during the approach of a low pressure system and
a cold front, and on days with southerly winds and rising air temperatures (Drennan 1981).
Accordingly, days with the highest passage rates at the Project during the spring 2010 surveys
occurred in early May during approaching and passing low pressure systems.

The flight paths of raptors observed at the Project varied between survey dates and were
influenced by varying wind direction and weather. During raptor migration, flight pathways and
flight heights along ridges, side slopes, and across valleys may vary seasonally, daily, or hourly.
Raptors may shift and use different ridgelines and cross different valleys from year to year or
season to season. Weather and wind are major factors that influence migration paths as well as
flight heights. Wind strongly affects the propensity of raptors to congregate along ‘leading lines’
or topographic features (Richardson 1998). Wind, air temperature, and cloud cover influence
the development of updrafts and thermals used by raptors while making long-distance flights.

The behaviors and flight heights of raptors observed in the different topographical positions of
the study area were typical of actively migrating raptors as well as non-migrant raptors traveling
between locations in the general area. Raptors observed were primarily commuting between
resources in the area; few foraging behaviors were seen during the spring 2010 surveys.
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Variations in flight heights among sites, and among survey days at a single site, are due to
variable weather conditions and the particular flight behaviors of different raptor species.
Typically, accipiters and falcons use up-drafts from side slopes to gain lift and, therefore, usually
fly low over ridgelines. Buteos tend to use lift from thermals that develop over side slopes and
valleys and tend to fly high during hours of peak thermal development. Raptors (accipiters in
particular) typically fly lower than usual during windy or inclement conditions. Local birds may
fly at lower altitudes while making small scale movements between foraging locations (Barrios
and Rodriguez 2004). The relatively low average flight heights recorded at the Project may be
due to the fact that more raptors at the Project were suspected to be local or commuting
between resources rather than migrating.

Pre-construction raptor studies can provide baseline data regarding the species of raptor that
occur in the study area and their general flight behaviors. At the Project, the number of raptors
observed and the passage rates are comparable with, or below, those results documented at
other raptor studies in the region (Appendix C Table 5).
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Appendix A Table 1. Survey dates, results, level of effort, and weather - Spring 2010
. Flight Flight Height| % below

Date Sunset | Sunrise | Passage rate Direction (m) 145 m
4/20 19:23 5:40 453 62 163 55%
4/21 19:25 5:38 334 24 401 20%
4/22 19:26 5:37 528 32 357 33%
4/29 19:34 5:26 200 51 165 74%
4/30 19:36 5:24 879 38 164 68%
5/3 19:39 5:20 399 54 151 59%
5/4 19:41 5:19 646 35 177 54%

5/5 19:42 5:17 360 12 314 22%
5/6 19:43 5:16 350 57 158 56%
5/10 19:48 5:11 43 349 106 82%
5/11 19:49 5:10 747 50 220 35%
5/12 19:50 5:08 300 74 100 79%
5/13 19:51 5:07 383 63 115 79%
5/14 19:52 5:06 210 22 240 29%
5/18 19:57 5:02 421 68 216 35%
5/20 19:59 5:00 323 66 150 67%
5/21 20:00 4:59 546 49 319 24%
5/22 20:01 4:58 179 59 355 20%
5/23 20:02 4:57 117 53 309 19%
5/24 20:03 4:57 325 54 178 52%
Entire Season 387 48 218 38%
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Night of Passage Rate (targets’/km/hr) by hour after sunset Entire Night
1 2 3 4 5 6 7 8 9 | 10 | Mean | Median | Stdev SE
4/20 289|450 | 9 | 900 | 668 | 718 | 525 | 461 (279|229 453 455 264 83
4/21 511| 350 [207| 211 | 411 | 407 | 311 | 254 |271|407[ 334 330 100 32
4/22 393| 575 |739|1032| 886 | 686 | 314 | 250 (175|229 528 484 300 95
4/29 104] 171 [171| 164 | 229 | 214 | 304 | 189 [250|N/A[ 200 189 58 19
4/30 439] 593 [796(1057]1029(1050|1045|1018|882|N/A| 879 1018 227 76
5/3 43| 239 [446| 668 | 561 | 421 | 418 | 436 [361|N/A|[ 399 421 179 60
5/4 404(1486(971| 911 | 629 | 657 | 279 | 239 |239|N/A| 646 629 419 140
5/5 200| 336 [475]| 279 | 264 | 318 | 464 | 450 (457 |N/A| 360 336 103 34
5/6 125| 357 (446| 414 | 479 | 446 | 382 | 336 |164[N/A| 350 382 125 42
5/10 75 0 | 29| 50 | 18 | 25 | 14 | 14 |161|N/A| 43 25 49 16
5/11 107] 371 (821 739 |1429(1104| 914 | 643 |596 |N/A| 747 739 389 130
5/12 146] 500 (336 311 | 279 | 229 | 282 | 350 [264 |N/A|[ 300 282 97 32
5/13 11 393 [464| 629 | 789 | 593 [ 289 | 204 | 71 [N/A| 383 393 263 88
5/14 96 | 221 |257| 171 | 193 | 143 | 182 | 343 |479]| 16 [ 210 188 129 41
5/18 89 | 343 |446| 579 | 489 | 739 | 543 | 357 |204|N/A| 421 446 198 66
5/20 46 | 232 [475( 514 | 482 | 375 | 336 | 407 | 43 [N/A| 323 375 180 60
5/21 136| 364 (364 696 | 811 | 875 | 725 | 593 |346|N/A| 546 593 252 84
5/22 104] 300 (382 275 | 268 | 125 | 46 | 79 | 29 [N/A[ 179 125 128 43
5/23 431 325 (157 193 | 107 | 89 | 36 | 57 | 50 [N/A[ 117 89 95 32
5/24 118] 257 (314 375 | 396 | 436 | 354 | 393 [283|N/A[ 325 354 97 32
Entire Season [174| 393 [415] 508 | 521 | 483 | 388 [ 354 [280]|220| 387 339 282 21
0 indicates no targets counted for that hour N/A indicates no data for that hour
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Night of Mean Flight Direction | Circular Stdev
4/20 62 39
4/21 24 59
4/22 32 77
4/29 51 42
4/30 38 40
5/3 54 35
5/4 35 43
5/5 12 58
5/6 57 41
5/10 349 113
5/11 50 36
5/12 74 46
5/13 63 30
5/14 22 47
5/18 68 53
5/20 66 47
5/21 49 31
5/22 59 58
5/23 53 53
5/24 54 44
Entire Season 48 49
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Appendix A Table 4. Summary of mean flight heights by hour, night, and for entire season.
Mean Flight Height (m) by hour after sunset % of targets
Night of below 145

112|345 [6]7]8]29 10 | Mean |Median| STDV SE meters

4/20 137(187(151|172|161|177|166| 166| 143| 167 163 166 15 5 55%
4/21 203(384| 9 |408|518]|500|451|383|Rain| 363 358 384 160 53 20%
4/22 279(441]523]|348|389|321|467| 334|290 176 357 341 102 32 33%
4/29 552|165|127]|134| 98 | 106| 94 [108| 102| N/A 165 108 147 49 74%
4/30 111[256(306[215|191|129]| 95 | 92 | 80 [ N/A 164 129 81 27 68%
5/3 136(166[175[ 154|180 132| 145| 125|150 N/A 151 150 19 6 59%
5/4 209|222|195]|163|166| 151|179 172| 141| N/A 177 172 27 9 54%
5/5 211]|261|307|345|334|320(387(353| 312| N/A 314 320 52 17 22%
5/6 186(288(203[191|162|128|103| 85 | 75 [ N/A 158 162 68 23 56%
5/10 63 | 78 | 131|179 76 [165| - | 96 | 61 | N/A 106 87 46 16 82%
5/11 138(287(189[180| 184|227|255|277|246( N/A 220 227 50 17 35%
5/12 142(155(1011 92 | 96 | 77 | 64 | 82 | 89 [ N/A 100 92 30 10 79%
5/13 101[136[103[125] 96 | 72 | 113]| 111|177 N/A 115 111 30 10 79%
5/14 181(269(221]244]|263]|261|299|215[205( N/A 240 244 37 12 29%
5/18 168|342(260| 234|200 136| 196|249| 160 N/A 216 200 63 21 35%
5/20 148(169[191]126]| 134| 119|144 | 114[ 202 N/A 150 144 31 10 67%
5/21 171(290( 268|260 308|368 |349| 387|468 N/A 319 308 86 29 24%
5/22 331]|455|424]368|331|362(350(293|280| N/A 355 350 57 19 20%
5/23 263|366|426]352|347|277(281(252|217| N/A 309 281 67 22 19%
5/24 160(218[191] 164|154 148| 187| 165[ 216 N/A 178 165 26 9 52%
Entire Season | 195|257|246(223(219|209| 228|203 190| 213 217 186 109 8 38%

-- indicates no targets counted for that hour N/A indicates no data for that hour
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Appendix A Table 5. Summary of available avian spring radar survey results conducted at proposed (pre-construction) US wind power facilities in eastern US, using X-band mobile radar systems (2004-present)
Average Range in (Turbine Hy)
Number of |[Number of Passage Ni gh" Average Average | % Targets
Project Site Survey Survey Landscape 9 gnty Flight Flight Below Reference
Rate Passage e . .
Nights Hours Direction [Height (m)| Turbine
(t/km/hr) Rates h
Height
Spring 2005
. . . New York Department of Consenvation [Internet]. c2008. Publicly Available Radar Results for Proposed Wind Sites in New York.
Ellenb: Clinton Cty, NY 40 /: Great Lak lain/ADK foothill: 110 / 30 338 125 m) 209
enberg, Llinton &y, na reat Lakes plain oothills va (125m) 20% |\ lbany, NY: NYDEC; [updated May 2008; cited June 2009]. Available at http://www.dec.ny.govidocs/wildiife_pdiiradarwindsum. pdf
Sheldon, Wyoming Cty, NY 38 272 Agricultural plateau 112 6-558 25 422 (120 m) 6% Woodlot Alternatives, Inc. 2006. A Spring 2005 Radar Survey of Bird Migration at the Proposed High Sheldon Wind Project in
Sheldon, New York. Prepared for Invenergy.
Munnsville, Madison Cty, g ,, |Woodlot Alternatives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the Proposed
NY 4 388 Agricultural plateau 160 6-1065 3 21 | (18 M) 25% ) - nsville Wind Project in Munnsville, New York. Prepared for AES-EHN NY Wind, LLC.
. . Woodlot Alternatives, Inc. 2006. Avian and Bat Information Summary and Risk Assessment for the Proposed Sheffield Wind Power
Sheffield, Caled: Cty, VT 20 180 F ted rid. 166 12-440 40 552 125 m) 6%
efneld, Galedonia Lty orested ndge ( m) 6% Project in Sheffield, Vermont. Prepared for UPC Wind Management, LLC.
. Woodlot Alternatives, Inc. 2007. A Spring and Fall 2005 Radar and Acoustic Survey of Bird Migration at the Proposed Moresuville
- o
Stamford, Delaware Cty, NY % 301 Forested ridge 20 10-785 46 431 (110 m) 8% Energy Center in Stamford and Roxbury, New York. Prepared for Invenergy, LLC. Rockville, MD.
Churubusco, Clinton Cty, . . g o, |Woodlot Alternatives, Inc. 2005. A Spring Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the Proposed Marble
NY % 310 Great Lakes plain/ADK foothills 254 3728 40 422 | (120m) 1% | o Wind Project in Clinton and Ellenburg, New York. Prepared for AES Corporation.
Prattsburgh, Steuben Cty, . Woodlot Altematives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the Proposed
2 1 A Itural pl. 277 70-621 22 7 12! 16
NY 0 83 gricultural plateau 06 870 (125m) 16% Windfarm Prattsburgh Project in Prattsburgh, New York. Prepared for UPC Wind Management, LLC.
Deerfield, Bennington Cty, 20 183 Forested ridge 404 74.973 69 523 (100 m) 4% Woodlot Alternatives, Inc. 2005. Spring 2005 Bird and Bat Migration Surveys at the Proposed Deerfield Wind Project in Searsburg
VT 9 ° |and Readsboro, Vermont. Prepared for PPM Energy, Inc.
Jordanville, Herkimer Cty, . 9 o, | Woodlot Alternatives, Inc. 2005. A Spring 2005 Radar and Acoustic Survey of Bird and Bat Migration at the Proposed Jordanville
NY 40 364 Agricultural plateau 409 261410 40 871 (125m) 21% Wind Project in Jordanville, New York. Prepared for Community Energy, Inc.
. . Woodlot Altematives, Inc. 2005. A Spring 2005 Radar and Acoustic Survey of Bird and Bat Migration at the Proposed Liberty Gap
Franklin, Pendleton Cty, NY 21 204 F ted rid. 457 34-1240 53 492 125m) 1%
raniiin, Fendleton L1y, orestec nidge ( m) 1% Wind Project in Franklin, West Virginia. Prepared for US Wind Force, LLC.
. Woodlot Altematives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the Proposed
| ffe NY A Itural pl. 4 71-17¢ 44 1 149
Clayton, Jeflerson Cty, 36 303 gricultural plateau 60 69 3 3 (150 m) 14% Clayton Wind Project in Clayton, New York. Prepared for PPM Atlantic Renewable.
Dans Mountain, Allegany : Woodlot Altematives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the Proposed
23 189 F ted rid. 493 63-1388 38 541 125 m) 15%
Cty, MD orested ridge ( m) 15% Dan’s Mountain Wind Project in Frostburg, Maryland. Prepared for US Wind Force.
. . . Woodlot Altematives, Inc. 2005. A Spring 2005 Radar Survey of Bird and Bat Migration at the Proposed Top Notch Wind Project
- o
Fairfield, Herkimer Cty, NY 40 369 Agricultural plateau 509 80-1175 44 419 (145 m) 16%1 in Fairfield, New Y ork. Prepared for PPM Aflantic Renewable.
Spring 2006
Kibby, Franklin Cty, ME . o, |Woodlot Alternatives, Inc. 2006. A Spring 2006 Survey of Bird and Bat Migration at the Proposed Kibby Wind Power Project in
(Range 1) 0 80 Forested ridge 197 6471 50 412 (120 m) 22% Kibby and Skinner Townships, Maine. Prepared for TransCanada Maine.
Deerfield, Bennington Cty, 2 236 Forested ridge 263 5.034 58 435 (100 m) 1% Woodlot Alternatives, Inc. 2006. Spring 2006 Bird and Bat Migration Surveys at the Proposed Deerfield Wind Project in Searsburg
VT and Readsboro, Vermont. Prepared for PPM Energy, Inc.
Centenille. Allegany Ct Mabee, T.J., J.H. Plissner, and B.A. Cooper. 2006a. A Radar and Visual Study of Nocturnal Bird and Bat Migration at the Proposed
'NY gany Gy, 42 nla Agricultural plateau 290 25-1140 22 351 (125 m) 16% |Centenville and Wethersfield Windparks, New York, Spring 2006. Report prepared for Ecology and Environment, LLC and Noble
Environmental Power, LLC. July 2006.
Wethersfield. Wyoming Ct Mabee, T.J., J.H. Plissner, and B.A. Cooper. 2006a. A Radar and Visual Study of Nocturnal Bird and Bat Migration at the Proposed
’NY y 9 &Yy, 44 nla Agricultural plateau 324 41-907 12 355 (125 m) 19% |Centeniille and Wethersfield Windparks, New York, Spring 2006. Report prepared for Ecology and Environment, LLC and Noble
Environmental Power, LLC. July 2006.
Mars Hill, Aroostook Cty, 15 85 Forested ridge 338 76.674 58 384 (120 m) 14% Woodlolt Altematlws, Inc. 2006. A Spring 2006 Radar, Visual, and Acoustic Surwey of Bird Migration at the Mars Hill Wind Farm in
ME Mars Hill, Maine. Prepared for Evergreen Windpower, LLC.
Chateaugay, Franklin Cty, 35 300 Agricultural plateau 360 54.802 48 409 (120 m) 18% Woodlot Alternatives, Inc. 2096‘ Spring 2006 Radar Surveys at the Proposed Chateaugay Windpark in Chateaugay, New Y ork.
NY Prepared for Ecology and Environment, Inc. and Noble Power, LLC.
Howard, Steuben Cty, NY 42 440 Agricultural plateau 240 35.2970 97 426 (125 m) 13% Woodlot Alternatives, Inc. 2006. A Spring 2006 Survey of Bird and Bat Migration at the Proposed Howard Wind Power Project in
Howard, New Y ork. Prepared for E verpower Global.
Kibby, Franklin Cty, ME . Woodlot Alternatives, Inc. 2006. A Spring 2006 Survey of Bird and Bat Migration at the Proposed Kibby Wind Power Project in
2 14 F 44 45-1242 1 4 12
(Valley) orested ridge 3 5 6 33 (120m)n/a Kibby and Skinner Townships, Maine. Prepared for TransCanada Maine.
Kibby, Franklin Cty, ME . . o, |Woodlot Alternatives, Inc. 2006. A Spring 2006 Survey of Bird and Bat Migration at the Proposed Kibby Wind Power Project in
(Mountain) 6 33 Forested ridge 456 881500 67 368 (120 m) 14% Kibby and Skinner Townships, Maine. Prepared for TransCanada Maine.
Kibby, Franklin Cty, ME . - ., |Woodlot Alternatives, Inc. 2006. A Spring 2006 Survey of Bird and Bat Migration at the Proposed Kibby Wind Power Project in
(Range 2) 7 57 Forested ridge 512 18-757 86 378 (120 m) 25% Kibby and Skinner Townships, Maine. Prepared for TransCanada Maine.
Spring 2007
Stetson, Washington Cty, 21 138 Forested ridge 147 3434 55 210 (120 m) 22% qudlm Alternatives, Inc. 2007. A Spring 2007 Survey of Bird and Bat Migration at the Stetson Wind Project, Washington County,
ME Maine. Prepared for Evergreen Wind V, LLC.
Cape Vincent, Jefferson . o, |Westem EcoSystems Technology, Inc. (WEST). 2007. Avian and Bat Studies for the Proposed Cape Vincent Wind Power
Cty, NY 50 300 Great Lakes plain 166 a 34 441 (125 m) 14% Project, Jefferson County, NY. Prepared for BP Alternative Energy North America.
New Grange, Chautauqua . o, |New York Department of Conservation [Internet]. c2008. P ublicly Available Radar Results for Proposed Wind Sites in New Y ork.
Cty, NY “ na Great Lakes plain 175 na 8 450 (125 m)13% |\ ony. NY: NYDEC; [updated May 2008; cited June 2008]. Available at http://www.dec.ny.govidocs/wildife_pdfiradarwindsum.pdf
Laurel Mountain, Barbour . g o, |Stantec Consulting Senices Inc. 2007. A Spring 2007 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the
Cty, WV 0 o7 Forested ridge 2 13-646 7 533 (130 m) 3% Proposed Laurel Mountain Wind Energy Project near Elkins, West Virginia. Prepared for AES Laurel Mountain, LLC.
. Stantec Consulting Inc. 2007. Spring 2007 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the Proposed
Errol NH 212 F 42 2 7 7 2 12! 149
rol, Coos County, 30 orested ridge 3 to 870 6 33 (125 m) 14% Windpark in Coos County, New Hampshire by Granite Reliable Power, LLC. Prepared for Granite Reliable Power, LLC.
Villenova, Chautaugua Ct Stantec Consulting Senvices Inc. 2008. A Spring 2007 Radar, Visual, and Acoustic Survey of Bird and Bat Migration at the
’ NY q Y, 40 n/a Great Lakes plain 419 22-1190 10 493 (120 m) 3% |Proposed Ball Hill Windpark in Villenova and Hanover, New York. Prepared for Noble Environmental Power, LLC and Ecology and
Environment.
. Woodlot Alternatives, Inc. 2007. A Spring 2007 Surwey of Bird and Bat Migration at the Record Hill Wind Project, Roxbury, Maine.
. 9
Roxbury, Oxford Cty, ME 20 n/a Forested ridge 539 137-1256 52 312 (130) 18% Prepared for Roxbury Hill Wind LLC.
. . Woodlot Alternatives, Inc. 2007.A Spring 2007 Survey of Nocturnal Bird Migration, Breeding Birds, and Bicknell’s Thrush at the
. o
Lempster, Sullivan Cty, NH 30 ar Forested ridge 542 49-1094 49 358 (125 m) 18% Proposed Lempster Mountain Wind Power Project Lempster, New Hampshire. Prepared for Lempster Wind, LLC.
Spring 2008
Lincoln, Penobscot Cty, ME 20 189 Forested ridge 247 40-766 75 316 (120 m) 13% Stantec Cor.\sultlng Senvices Inc. 2008.A §pnng 2008 Surwey of Bird and Bat Migration at the Rollins Wind Project, Washington
County, Maine. Prepared for Evergreen Wind, LLC.
Allegany, Cattaraugus Cty, . - o, |New York Department of Conservation [Internet]. c2008. Publicly Available Radar Results for Proposed Wind Sites in New York.
NY 30 275 Forested ridge 268 53785 8 316 | (150 M) 19% |\ ey, NY: NYDEC; [updated May 2008; cited June 2009]. Available at http://www.dec.ny.govidocs/wildlife._pdfiradarwindsum. pdf
Oakfield, Penobscot Cty, 20 194 Forested ridge 498 132-899 33 276 (120 m) 21% Stantec Cor)sultlng Senvices Inc. 2008.A §pnng 2008 Surwey of Bird and Bat Migration at the Oakfield Wind Project, Washington
ME County, Maine. Prepared for Evergreen Wind, LLC.
Hounsfield, Jefferson Cty, . Stantec Consulting Senvices Inc. 2008. A Spring 2008 Survey of Bird Migration at the Hounsfield Wind Project, New Y ork.
42 379 Great Lak land 624 74-1630 51 319 125 m) 19
NY reat Lakes isian ( ™) 19% Prepared for American Consulting Professionals of New York, PLLC.
New Creek, Grant Cty, WV 20 na Forested ridge 1020 2892610 30 354 (130 m) 13% Stantec Consulting Senices Inc. 2008. A Spring 2008 Survey of Bird Migration at the New Creek Wind Project, West Virginia.
Prepared for AES New Creek, LLC.
Tenney, Grafton Cty, NH 40 373 Forested ridge 234 35.549 77 321 (125m) 12% Eﬁz&ntec Consulting Senvices Inc. 2008. Spring 2008 Radar Survey Report for the Groton Wind Project. Prepared for Groton Wind,
Rollins. Penob: Cty. ME 2 189 E ted rid 247 40 - 766 75 316 120 13% Stantec Consulting. 2008. Spring 2008 Bird and Bat Migration Survey Report: Visual, Radar and Acoustic Bat Surveys for the
ollins, Penobscot Cty, orested ridge - ( m) ° |Rollins Wind Project. Prepared for First Wind, LLC.
Spring 2009
Sisk (Kibby Expansion), o, |Stantec Consulting Senices Inc. 2009. Spring 2009 Nocturnal Migration Survey Report for the Kibby Expansion Wind Project.
Franklin Cty, ME 21 193 Forested ridge 207 50-452 28 293 (125m) 18% Prepared for TRC Engineers LLC.
Vermont Community Wind 15 %0 Forested ridge 435 29-771 48 220 (130m) 22% Stantec Consulting Senvices Inc. 2009. Spring and Summer 2009 Bird and Bat Survey Report. Prepared for Vermont Community
Farm, Orleans Cty, VT 9 ° |Wind Farm, LLC.
Moresille, Delaware Cty, 30 275 Forested ridge 230 30575 53 314 (125m)12% Stantec Consulting Senices Inc. 2009. 2009 Spring Nocturnal Radar Survey Report for the Moresville Energy Center. Prepared for
NY 9 ° |Moresville Energy LLC.
Highland, Somerset Cty, 21 192 Forested ridge 496 10-1262 47 287 (130.5m) |Stantec Consulting Senvices Inc. 2009. Spring 2009 Ecological Surveys for the Highland Wind Project. Prepared for Highland Wind
ME (location 1) 9 26% LLC
Highland, Somerset Cty, 19 161 Forested ridge 511 8-1735 53 314 (130.5m) [Stantec Consulting Senices Inc. 2009. Spring 2009 Ecological Surveys for the Highland Wind Project. Prepared for Highland Wind
ME (location 2) g 23%  |c

Note:

" The percent targets below turbine height can be bund in the addendum to the report "Effect of Top Notch (now Hardscrabble) Wind Project revision to turbine layout and model changes on he spring and fall 2005 nocturnal radar survey reports." Prepared August 26,2009, by Stantec Consulting Services Inc.
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Appendix B Table 1. Summary of acoustic bat data and weather during each survey night at the Bull Hill Met High detector — Spring/Summer, 2010

BBSH

HB

MYSP

RBTB

UNKN

Night of

BBSH

Big brown

Silver-haired

Hoary

MYSP

Eastern red

Tri-colored

RBTB

HFUN

LFUN

UNKN

Total

wind Speed (m/s)

Temperature (celsius)

4/15/10

4/16/10

4/17/10

4/18/10

4/19/10

4/20/10

4/21/10

4/22/10

4/23/10

4/24/10

4/25/10

4/26/10

4/27/10

4/28/10

4/29/10

4/30/10

5/1/10

5/2/10

5/3/10

5/4/10

5/5/10

5/6/10

5/7/10

5/8/10

5/9/10

5/10/10

5/11/10

5/12/10

5/13/10

5/14/10

5/15/10

5/16/10

5/17/10

5/18/10

5/19/10

5/20/10

5/21/10

5/22/10

5/23/10

5/24/10

5/25/10

5/26/10

5/27/10

5/28/10

5/29/10

5/30/10

5/31/10

6/1/10

6/2/10

6/3/10

6/4/10

6/5/10

6/6/10

6/7/10

6/8/10

6/9/10

6/10/10

6/11/10

6/12/10

6/13/10

6/14/10

6/15/10

6/16/10

6/17/10

6/18/10

6/19/10

6/20/10

6/21/10

6/22/10

6/23/10

6/24/10

6/25/10

6/26/10

6/27/10

6/28/10

6/29/10

6/30/10

7/1/10

7/2/10

7/3/10

7/4/10

7/5/10

7/6/10

7/7/10

7/8/10

7/9/10

7/10/10

7/11/10

7/12/10

7/13/10

444444444444AAAAA_\_\_x_x_x_x_\_\_\_\_x_x_\_\_;_;_x_x_x_\_\_\_\_\_\_x_\_\_\_\_x_;_;_;_\_;_;_;_x_x_x_x_\_\_\_\_\_\_\_\_x_x_x_x_\_\_\_\_x_;_;_\oooooooooo;;Operationa|?

7/14/10

By Species

0

0

1

0

By Guild

1

0

1

0

© |O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|r|o|o|o|o|o|o|o|o|o|o|r|o|o|o|o|o|o|o|o|o|o|o|o|o|jo|o|o|(o|o|o|r|o|r|o|o|o|o|o|o|r|o|o|o|o|o|o|o|o|o|o|o|o|o|o|r|Oo|o|o|w|o|o|o|o|o|o|o|o|o|o|o|o|o

BBSH

HB

MYSP

RBTB

UNKN

Total

* 1 = Detector functioned for the entire night; 0 = Non-operational for all or part of the night






SPRING 2010 BIRD AND BAT SURVEY REPORT

BULL HILL WIND PROJECT
AUGUST 2010

<

A

Stantec

Appendix B Table 2. Summary of acoustic bat data and weather during each survey night at the Bull Hill Met Low detector — Spring/Summer, 2010

BBSH

HB

MYSP

RBTB

UNKN

Night of

BBSH

Big brown

Silver-haired

Hoary

MYSP

Eastern red

Tri-colored

RBTB

HFUN

LFUN

UNKN

Total

Wwind Speed (m/s)

Temperature (celsius)

4/15/10

4/16/10

4/17/10

4/18/10

4/19/10

4/20/10

4/21/10

4/22/10

4/23/10

4/24/10

4/25/10

4/26/10

4/27/10

4/28/10

4/29/10

4/30/10

5/1/10

5/2/10

5/3/10

5/4/10

5/5/10

5/6/10

5/7/10

5/8/10

5/9/10

5/10/10

5/11/10

5/12/10

5/13/10

5/14/10

5/15/10

5/16/10

5/17/10

5/18/10

5/19/10

5/20/10

5/21/10

5/22/10

5/23/10

5/24/10

5/25/10

5/26/10

5/27/10

5/28/10

5/29/10

5/30/10

5/31/10

6/1/10

6/2/10

6/3/10

6/4/10

6/5/10

6/6/10

6/7/10

6/8/10

6/9/10

6/10/10

6/11/10

6/12/10

6/13/10

6/14/10

6/15/10

6/16/10

6/17/10

6/18/10

6/19/10

6/20/10

6/21/10

6/22/10

6/23/10

6/24/10

6/25/10

6/26/10

6/27/10

6/28/10

6/29/10

6/30/10

7/1/10

7/2/10

7/3/10

7/4/10

7/5/10

7/6/10

7/7/10

7/8/10

W=INN

7/9/10

7/10/10

N

7/11/10

N

7/12/10

7/13/10

AN R R R R R R R R R E E E E E E E E E E E E E E E E E E E E E B E E B E N E B E E E E e E E E E B B B B B B E E E E N I e I N I N E E E E e E E = k= = ===t et et (o Tg- Lo o Fo1hd

7/14/10

-
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By Species

0

2

13

0

36

By Guild

1

2

13

0

40

a1
(o2}

BBSH

HB

MYSP

RBTB

UNKN

Total

* 1 = Detector functioned for the entire night; 0 = Non-operational for all or part of the night
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Appendix B Table 3. Summary of acoustic bat data and weather during each survey night at the Bull Hill NE Tree detector — Spring/Summer, 2010
BBSH HB MYSP RBTB UNKN
m
=
—~ 0
f B 3
o £
% c 5 3 o - 3 g
- 5 2 S = 2 2 8
2 @ I g i > o g % m z z z 2 a
S|z |28 | =2 | 2|8 |28 |2 |5 |2 |z2]|¢ E | 5
Z @) ) o n T S w = o4 T 4 =) = —
4/15/10 1 1 1
4/16/10 1 0
4/17/10 1 0
4/18/10 1 0
4/19/10 1 0
4/20/10 1 0
4/21/10 1 3 3
4/22/10 1 1 1
4/23/10 1 3 3
4/24/10 1 2 2
4/25/10 1 2 2
4/26/10 1 2 2
4/27/10 1 1 1
4/28/10 1 0
4/29/10 1 0
4/30/10 1 1 1
5/1/10 1 1 1
5/2/10 1 11 11
5/3/10 1 1 1
5/4/10 1 1 1
5/5/10 1 1 1
5/6/10 1 0
5/7/10 1 0
5/8/10 1 0
5/9/10 1 0
5/10/10 1 0
5/11/10 1 0
5/12/10 1 1 1
5/13/10 1 1 2 1 4
5/14/10 1 2 2
5/15/10 1 4 4
5/16/10 1 0
5/17/10 1 0
5/18/10 1 2 1 3
5/19/10 1 0
5/20/10 1 1 11 1 13
5/21/10 1 4 1 5
5/22/10 1 2 2
5/23/10 1 1 1
5/24/10 1 4 9 2 15
5/25/10 1 1 2 3
5/26/10 1 3 3
5/27/10 1 2 2
5/28/10 1 1 1
5/29/10 1 6 3 9
5/30/10 1 5 3 8
5/31/10 1 2 3 5
6/1/10 1 2 2
6/2/10 1 2 1 3
6/3/10 1 0
6/4/10 1 9 7 16
6/5/10 1 3 1 4
6/6/10 1 0
6/7/10 1 2 2 4
6/8/10 1 2 2 4
6/9/10 1 14 5 19
6/10/10 1 2 2 4
6/11/10 1 6 6 12
6/12/10 1 10 7 17
6/13/10 1 5 7 12
6/14/10 1 0
6/15/10 1 3 3 1 7
6/16/10 1 1 1 2
6/17/10 1 5 5 10
6/18/10 1 3 6 9
6/19/10 1 1 1 2
6/20/10 1 1 4 1 6
6/21/10 1 1 1 2
6/22/10 1 2 3 5
6/23/10 1 17 17
6/24/10 1 3 1 1 1 6
6/25/10 1 4 6 13 2 25
6/26/10 1 1 6 7
6/27/10 1 10 14 24
6/28/10 1 1 1 2 2 6
6/29/10 1 4 2 6
6/30/10 1 28 16 44
7/1/10 1 1 1 2
7/2/10 1 1 14 11 26
7/3/10 1 24 97 121
7/4/10 1 13 13 26
7/5/10 1 1 12 13 26
7/6/10 1 7 26 33
7/7/10 1 6 13 19
7/8/10 1 4 3 7
7/9/10 1 1 1 2
7/10/10 1 3 11 14 28
7/11/10 1 9 4 13
7/12/10 1 1 3 3 7
7/13/10 1 1 1
7/14/10 1 7 5 1 13
By Species 17 1 0 2 321 0 0 0 362 7 1 11
By Guild 18 2 321 0 370
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for the entire night; 0 = Non-operational for all or part of the night
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Appendix B Table 4. Summary of acoustic bat data and weather during each survey night at the Bull Hill Radar Tree detector — Spring/Summer, 2010
BBSH HB MYSP RBTB UNKN
m
=
—~ 0
f B 3
o £
% c 5 3 o - 3 g
- 5 2 S = 2 2 8
2 @ I g i > o g % m z z z 2 a
S|z |28 | =2 | 2|8 |28 |2 |5 |2 |z2]|¢ E | 5
Z @) ) o n T S w = o4 T 4 =) = —
4/15/10 1 0
4/16/10 1 0
4/17/10 1 0
4/18/10 1 0
4/19/10 1 0
4/20/10 1 1 1
4/21/10 1 2 2
4/22/10 1 1 1 1 3
4/23/10 1 1 1
4/24/10 1 0
4/25/10 1 5 5
4/26/10 1 4 4
4/27/10 1 0
4/28/10 1 0
4/29/10 1 0
4/30/10 1 0
5/1/10 1 3 3
5/2/10 1 1 4 5
5/3/10 1 0
5/4/10 1 4 4
5/5/10 1 1 1
5/6/10 1 0
5/7/10 1 1 1
5/8/10 1 0
5/9/10 1 1 1
5/10/10 1 0
5/11/10 1 1 1 1 3
5/12/10 1 5 1 6
5/13/10 1 2 2
5/14/10 1 0
5/15/10 1 2 1 3
5/16/10 1 2 1 3
5/17/10 1 1 1
5/18/10 1 0
5/19/10 1 0
5/20/10 1 1 17 1 19
5/21/10 1 2 1 3
5/22/10 1 0
5/23/10 1 2 2
5/24/10 1 1 2 3
5/25/10 1 1 4 4 9
5/26/10 1 2 1 3
5/27/10 1 0
5/28/10 1 1 1
5/29/10 1 3 1 4
5/30/10 1 4 1 5
5/31/10 1 1 1
6/1/10 1 1 9 10
6/2/10 1 0
6/3/10 1 3 2 1 6
6/4/10 1 2 1 3
6/5/10 1 2 2
6/6/10 1 1 1
6/7/10 1 2 2
6/8/10 1 6 1 7
6/9/10 1 0
6/10/10 1 1 4 2 7
6/11/10 1 1 2 3
6/12/10 1 2 2 4
6/13/10 1 6 3 9
6/14/10 1 4 4
6/15/10 1 2 2 7 11
6/16/10 1 1 1
6/17/10 1 9 1 2 12
6/18/10 1 1 1
6/19/10 1 1 1
6/20/10 1 3 1 2 6
6/21/10 1 10 5 15
6/22/10 1 0
6/23/10 1 1 2 2 5
6/24/10 1 1 4 5
6/25/10 1 1 55 46 102
6/26/10 1 35 8 43
6/27/10 1 2 21 7 30
6/28/10 1 6 1 3 10
6/29/10 1 1 17 5 23
6/30/10 1 41 1 6 48
7/1/10 1 1 3 2 6
7/2/10 1 1 8 5 14
7/3/10 1 7 2 9
7/4/10 1 1 157 23 181
7/5/10 1 1 1
7/6/10 1 1 5 2 8
7/7/10 1 1 2 3
7/8/10 1 3 2 5
7/9/10 1 1 1
7/10/10 1 40 36 12 88
7/11/10 1 58 13 9 1 81
7/12/10 1 3 5 1 6 15
7/13/10 1 24 4 28
7/14/10 1 50 5 39 19 113
By Species 184 5 1 7 599 0 0 7 213 7 0 1023
By Guild 190 7 599 7 220
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for the entire night; 0 = Non-operational for all or part of the night
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Appendix B Table 5. Summary of acoustic bat data and weather during each survey night at the Bull Hill SE Tree detector — Spring/Summer, 2010

BBSH

HB

MYSP

RBTB

UNKN

Night of

BBSH

Big brown

Silver-haired

Hoary

MYSP

Eastern red

Tri-colored

RBTB

HFUN

LFUN

UNKN

Total

Wwind Speed (m/s)

Temperature (celsius)

4/15/10

4/16/10

4/17/10

4/18/10

4/19/10

4/20/10

4/21/10

4/22/10

4/23/10

4/24/10

4/25/10

4/26/10

4/27/10

4/28/10

4/29/10

4/30/10

5/1/10

5/2/10

5/3/10

5/4/10

5/5/10

5/6/10

5/7/10

5/8/10

5/9/10

5/10/10

5/11/10

5/12/10

5/13/10

5/14/10

5/15/10

5/16/10

N =

5/17/10

5/18/10

N [N PN N PRI TN RS

5/19/10

5/20/10

5/21/10

5/22/10

5/23/10

5/24/10

5/25/10

5/26/10

5/27/10

5/28/10

5/29/10

5/30/10

5/31/10

6/1/10

6/2/10

6/3/10

6/4/10

6/5/10

6/6/10

6/7/10

6/8/10

6/9/10

6/10/10

6/11/10

Wlwlw|w
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6/13/10
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N

=
(<2}

6/14/10

w
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e B B B e Y DN
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w

6/16/10

o1
S

6/17/10

w

=
o

6/18/10

[y
[N

6/19/10

6/20/10

6/21/10

6/22/10

6/23/10

6/24/10

6/25/10

6/26/10

gjo|jo|jo|o|o|o|o

6/27/10

D|wlaN

=
[

6/28/10

N> =N

6/29/10

6/30/10

7/1/10

7/2/10

7/3/10

7/4/10

7/5/10

7/6/10

7/7/10

7/8/10

N = | ww|lw|=

7/9/10

7/10/10

GOIN|N|N|[W]|D|wlw|O|FR]|F~|N

7/11/10

=
o

7/12/10

©

7/13/10

wWlwlo|w

~
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-
o

=
N

By Species

16

2

3

0

148

By Guild

18

3

1

151

250

BBSH

HB

MYSP

RBTB

UNKN

Total

* 1 = Detector functioned for the entire night; 0 = Non-operational for all or part of the night
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Appendix B Table 6. Summary of acoustic bat data and weather during each survey night at the Bull Hill SW Tree detector — Spring/Summer, 2010
BBSH HB MYSP RBTB UNKN
w
2
—_ 2]
3 E 8
o = = 5}
g < 3 B 3 " B 5
“— o 2 = = = o ©
° ® T 2 pa > o 5 s ) z z Z 2 a
s | 2| 2| = | 2 s | 2| g | £ |5 |2 | 2 | % E 5
= @) @ o [ T s w = [i4 T S =) = —
4/15/10 0 0
4/16/10 0 0
4/17/10 0 0
4/18/10 0 0
4/19/10 0 0
4/20/10 0 0
4/21/10 0 0
4/22/10 0 0
4/23/10 0 0
4/24/10 0 0
4/25/10 0 0
4/26/10 0 0
4/27/10 0 3 1 4
4/28/10 1 0
4/29/10 1 0
4/30/10 1 5 2 7
5/1/10 1 2 3 5
5/2/10 1 1 1
5/3/10 1 0
5/4/10 1 1 1 2
5/5/10 1 1 1 2
5/6/10 1 2 2
5/7/10 1 1 1
5/8/10 1 0
5/9/10 1 0
5/10/10 1 0
5/11/10 1 1 1
5/12/10 1 3 3
5/13/10 1 4 2 6
5/14/10 1 5 3 8
5/15/10 1 2 2 4
5/16/10 1 1 1 1 3
5/17/10 1 1 1 2 4
5/18/10 1 3 2 5
5/19/10 1 0
5/20/10 1 1 1 20 7 29
5/21/10 1 3 1 4
5/22/10 1 1 4 2 7
5/23/10 1 2 2
5/24/10 1 8 5 13
5/25/10 1 1 11 9 21
5/26/10 1 7 2 9
5/27/10 1 2 2 1 5
5/28/10 1 2 2
5/29/10 1 2 13 15
5/30/10 1 1 4 6 1 12
5/31/10 1 8 6 14
6/1/10 1 5 4 9
6/2/10 1 6 6
6/3/10 1 2 5 7
6/4/10 1 2 4 6
6/5/10 1 5 3 8
6/6/10 1 1 1
6/7/10 1 6 7 1 14
6/8/10 1 2 6 8
6/9/10 1 1 5 2 8
6/10/10 1 2 2
6/11/10 1 1 4 5
6/12/10 1 1 7 2 12 22
6/13/10 1 4 1 7 12
6/14/10 1 4 1 1 1 7
6/15/10 1 3 3 6
6/16/10 1 2 1 1 3 7
6/17/10 1 1 9 4 14
6/18/10 1 10 2 12
6/19/10 1 5 1 6
6/20/10 1 3 3 6
6/21/10 1 3 4 4 11
6/22/10 1 2 6 18 1 6 33
6/23/10 1 1 1 1 3
6/24/10 1 5 1 6
6/25/10 1 2 16 18
6/26/10 1 1 9 1 11
6/27/10 1 1 3 12 7 23
6/28/10 1 10 1 11
6/29/10 1 1 4 5
6/30/10 1 2 2 1 3 8
7/1/10 1 2 3 5
7/2/10 1 1 5 5 11
7/3/10 1 3 5 3 11
7/4/10 1 3 1 10 1 1 16
7/5/10 1 2 13 7 22
7/6/10 1 1 11 1 8 21
7/7/10 1 3 1 3 7
7/8/10 1 2 2
7/9/10 1 1 1
7/10/10 1 14 1 8 23
7/11/10 1 1 5 1 2 9
7/12/10 1 7 6 4 2 19
7/13/10 1 2 5 7
7/14/10 1 7 1 6 14
By Species 32 0 1 30 353 0 0 10 221 7 0 654
By Guild 33 30 353 10 228
BBSH HB MYSP RBTB UNKN Total

* 1 = Detector functioned for the entire night; 0 = Non-operational for all or part of the night
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Appendix C Table 1. Daily total observations of raptor species and daily passage rates during Spring 2010 at the Bull Hill Wind Project

Species 3/19/2010

3/25/2010

4/6/2010

4/21/2010

4/22/2010

4/23/2010

4/29/2010

4/30/2010

5/4/2010

5/5/2010

5/12/2010

5/20/2010

5/21/2010

5/22/2010

5/23/2010

Entire
Season

lAmerican kestrel

2

bald eagle 4

1

1

broad-winged hawk

2

merlin

northern harrier

1

osprey

red-tailed hawk 2

sharp-shinned hawk

turkey ulture v 1

unidentified accipiter

N
N|W|= =N

unidentified falcon

unidentified raptor

Daily Totals: 7

10

15 10

4] = =
I BN G S s ol Y I 1 B Y R [N

Appendix C Table 2. Hourly summary of raptor observations during Spring 2010 at the Bull Hill Wind Project

Species

9:00-10:00

10:00-11:00

11:00-12:00

12:00-1:00

1:00-2:00

2:00-3:00

3:00-4:00

Grand
Total

American kestrel

2

bald eagle

2

broad-winged hawk

8

3

merlin

northern harrier

N

osprey

red-tailed hawk

sharp-shinned hawk

N

-

turkey vulture

unidentified accipiter

unidentified falcon

unidentified raptor

N

Hourly totals

10

ol e =
e DN Y D) s (] (Y DN 11 T g £ N
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the Bull Hill Wind Project, Spring 2010

Appendix C Table 3. Total observations of raptor species at locations in the study area at

Inside Project area

Outside of Project area

Beech Knoll -

Species Bull Hill Heifer Hill Ridges Valleys TOTAL
American kestrel 2 0 0 0 2
bald eagle 0 0 3 3 6
broad-winged hawk 4 0 3 5 12
merlin 1 0 0 0 1
northern harrier 1 0 2 2 5
osprey 0 0 0 2 2
red-tailed hawk 0 0 4 2 6
sharp-shinned hawk 2 0 0 3 5
turkey wilture 2 0 7 2 11
unidentified accipiter 2 0 0 0 2
unidentified falcon 0 0 0 1 1
unidentified raptor 1 0 1 0 2

Season Totals: 15 0 20 20 55
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Appendix C Table 4. Number of individuals of species observed
within Project boundary in proposed turbine areas (flight positions
A, B, and C) above or below 145 m at the Bull Hill Wind Project,

Spring 2010
145 m or less than
Species greater 145 m Total

American kestrel 0 4 4
broad-winged hawk 0 2 2
merlin 0 1 1
northern harrier 0 1 1
sharp-shinned hawk 0 2 2
turkey vulture 0 2 2
unidentified accipiter 0 2 2
unidentified raptor 0 1 1

Season Totals: 0 15 15
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Appendix C Table 5. Summary of Regional Spring 2010 (March to May) Migration Surveys*
. Observation BIRDS/
. Location BV| TV |OS| BE|[NH| SS |CH|NG| RS | BW RT RL |GE| AK|ML|PG|UA|UB| UF | UE| UR| MK | TOTAL
Site Number** Hours HOUR
Bull Hill Wind Project;
Washington County,
1 Maine 104.25 0 11 2 6 5 5 0 0 0 12 6 0 0 2 1 0 2 0 1 0 2 0 55 0.5
Bradbury Mountain;
2 Pownal, Maine 432.75 1 [ 354 |500| 52 | 106 724 | 97 | 7 | 67 | 1746 | 292 0 0 |450| 44| 3 | 10| 5 3 0 | 13] 0 | 4474 | 10.3
3 Barre Falls, Barre, MA 150.50 0 | 10480 | 18 | 10 ] 118 1 20| 0 | 11 ] 1101 ] 66 0 0 | 31 1 0 0 0 0 0 | 13] 0 | 1573 | 10.5
Pitcher Mountain;
4 Stoddard, NH 23.25 0| 28 3 1 2 5 1 2 2 50 8 0 2 4 0 0 0 1 0 0 8 0 117 5.0
Pilgrim Heights; North
5 Truro, MA 280.00 10 | 794 [174] 19 | 13 |1 527 | 39| 2 | 15| 331 | 155 0 0 |119] 72| 26 | 1 3 3 0 2 7 | 2312 8.3
Plum Island;
6 Newburyport, MA 121.33 0 18 | 27| 0 391133 ] 9 0 0 0 0 0 0 |305| 8] 5 5 1 6 0 4 0 640 5.3

* Data obtained from HMANA 2010.

** See map to right for site location.

Abbreviation Key:

BV - Black Vulture

TV - Turkey Vulture

UV - unidentified vulture
MK - Mississippi Kite

OS - Osprey

BE - Bald Eagle

NH - Northern Harrier

SS - Sharp-shinned Hawk
CH - Cooper's Hawk

NG - Northern Goshawk
RS - Red-shouldered Hawk
BW - Broad-winged Hawk

RT - Red-tailed Hawk

RL - Rough-legged Hawk
SW - Swainson's Hawk
GE - Golden Eagle

AK - American Kestrel
ML - Merlin

PG - Peregrine Falcon
UA - unidentified Accipiter
UB - unidentified Buteo
UF - unidentified Falcon
UE - unidentified Eagle
UR - unidentified Raptor
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1.0 INTRODUCTION

In 2009 and 2010, Stantec Consulting (Stantec) completed bald eagle (Haliaeetus leucocephalus) nest
surveys, sucker habitat assessment surveys, and eagle activity surveys in association with the proposed
Bull Hill Wind Project (project) in T16 MD, Maine (Appendix A).

This report includes a summary of the methods used for each survey and a summary of the findings for
those surveys.

2.0 EAGLE NEST AERIAL FLIGHT SURVEY
2.1 METHODS

Prior to the aerial survey conducted in spring 2010, Stantec reviewed information provided by the Maine
Department of Inland Fisheries and Wildlife (MDIFW) regarding known active and historic eagle nest
locations near the project area. The survey timing and methodology was consistent with Guidelines for
Building and Operating Wind Energy Facilities in Maine (USFWS Maine Field Office, November 2009).
Stantec also consulted with Charlie Todd of the MDIFW, who confirmed that the aerial survey was
performed at an appropriate time of year and employed appropriate methods. In compliance with United
States Fish and Wildlife Service (USFWS) National Bald Eagle Management Guidelines (May 2007),
Stantec also notified Mark McCullough of the USFWS Maine Field Office that flights were planned in the
area surrounding the project.

The survey consisted of low altitude passes from a single-engine aircraft, approximately 500 feet above
ground level, along the shoreline of identified waterbodies within a 4-mile radius of proposed turbine
locations for the project. This distance was used as recommended in the USFWS Maine Field Office
Guidance (November 2007), which states that, “Four miles is an average distance that Maine bald eagles
may be expected to travel.” The shorelines of the ponds and rivers were surveyed for active or historic
eagle nest sites. Locations of new nests identified were recorded with a Global Positioning System
receiver. Incidental observations of adult and juvenile bald eagles were also recorded.

Stantec conducted the aerial surveys in two phases. The first phase was conducted in two flights on
April 13 and April 20, 2010, and was performed to identify new nests and to assess eagle nesting activity
at known nest locations in the Project area. The second phase was conducted on May 28, 2010, to
check the status of any active nests in the project area, and to perform a second search on areas where a
nest was suspected but no nest was seen on the first flight.

The first phase included aerial surveys along the shoreline of seven lakes and ponds, and around
numerous bogs, wetlands, and flowages within an approximately four-mile radius of the proposed turbine
locations for the project. The lakes and ponds surveyed included Rocky Pond, Spectacle Pond,
Molasses Pond, Scammon Pond, Abrams Pond, Webb Pond, and Narraguagus Lake (Appendix A).
Webb Pond is located outside of the four-mile radius of the project area; however, it was surveyed
because there is an historic eagle nest location on the pond.

2.2 EAGLE NESTS DOCUMENTED DURING AERIAL FLIGHT SURVEY

Stantec did not identify any active bald eagle nests in the project area during the 2010 surveys. Stantec
located a known bald eagle nest on an island in Molasses Pond (MDIFW Nest #360), but the nest was
not active. Two adult bald eagles were seen perched together on the western shore of the pond. A
second location of potential nesting activity was seen on the island near the intact nest, which may have
been an old nest or potentially the beginnings of a new nest. Stantec attempted to find the mapped bald
eagle nest locations on Spectacle Pond (MDIFW #221A/B/C), Webb Pond (MDIFW Nest #511),
Scammon Pond (MDIFW Nest #170A/B), and Abrams Pond (MDIFW Nest #170C), but no nests were
identified. One adult bald eagle was observed on Rocky Pond flying along the western shore of the pond
and then leaving the pond to the south. One adult bald eagle was also observed on Spectacle Pond
flying along the eastern shore. No other bald eagles or nests were observed.
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During the second flight, Stantec surveyed those waterbodies where adult bald eagles were seen during
the first phase of flights, but no nests were observed. Stantec surveyed Rocky Pond, Spectacle Pond,
and Molasses Pond and found no new active bald eagle nests.

3.0 WHITE SUCKER SPAWNING ASSESSMENT SURVEY

3.1 METHODS

At the request of MDIFW, Stantec conducted a white sucker (Catostomus commersoni) spawning
assessment of the streams and rivers in the vicinity of the project area. The purpose of the survey was to
determine if there are concentrations of spawning white suckers in the vicinity of the project area that
could potentially be feeding areas for bald eagles and osprey (Pandion haliaetus). The objectives of the
field survey were to: 1) survey the streams and rivers in the vicinity of the Project area for spawning white
suckers; 2) record observations of bald eagles and osprey in the Project area; and 3) identify suitable
spawning habitat in the streams and rivers associated with the Project.

3.2 RESULTS OF WHITE SUCKER ASSESSMENT SURVEY

No white sucker spawning was observed in any of the streams and rivers surveyed. Daytime water
temperatures in the areas surveyed ranged from 44 to 56 degrees Fahrenheit, within the spawning range
of the white sucker. In addition, no bald eagles or ospreys were observed during the three days of stream
surveys (Appendix B).

4.0 RAPTOR MIGRATION SURVEY AND EAGLE ACTIVITY SURVEY

41 METHODS

Raptor migration and eagle activity surveys were conducted at two locations near each of the two turbine
arrays in the project area in 2009 and 2010, including Sparrow Hill (summer 2009, winter 2010) and Bull
Hill (fall 2009, spring 2010, fall 2010). Surveys were conducted during each seasonal period of the year
(i.e., winter, spring, summer and fall). The specific goal of the summer surveys (August) was to
characterize bald eagle activity in the vicinity of the project during the late-fledging period when both
adults and that years’ young are active in their breeding territories. Late winter/spring eagle activity
surveys (March-April) targeted early eagle migration or resident eagle activity. Observations of other
raptor species made during these periods were documented as well. The surveys in fall (September-
October) and spring (April-May) sampled use and migration activity of all raptors in the project area.

Observation locations for both sites were positioned on ridge summits in areas with recent timber
removal, allowing excellent 360 degree views of nearby project ridges, nearly 100 percent visibility of all
proposed turbine locations in that array, and, to a lesser extent, the heaths and ponds in the valleys
surrounding the project area. During surveys, a Stantec biologist scanned the sky and surrounding
landscape with binoculars to search for eagles and other raptors. Surveys were conducted in a variety of
weather conditions, although the majority of survey days were targeted for mostly clear days with good
visibility. Surveys were conducted for at least seven hours per day, typically from 9 am to 4 pm, during
the peak hours of thermal development and raptor movement. The flight paths and approximate flight
height, including time directly over the project ridge, as well as age and behavior, were recorded for each
eagle or raptor observed. For each observation, the horizontal flight path and vertical flight height were
documented. The observations were summarized by survey day and for the entire survey period.
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4.2 EAGLES DOCUMENTED DURING RAPTOR MIGRATION SURVEY 2009

In 2009, Stantec conducted 6 days (46 hours) of raptor migration surveys in summer and 12 days (87
hours) of raptor migration surveys in fall. Summer surveys included 3 days at Bull Hill and 3 days at
Sparrow Hill from August 1 to August 27. Fall surveys were conducted at Bull Hill from September 2 to
October 14.

During summer surveys, no bald eagles were observed. During fall surveys, three bald eagles were
observed, only one of which, a sub-adult, was observed within the Project area (Appendix C).

For each observation, the horizontal flight path and vertical flight height were documented. Because each
bird could be observed in multiple locations during their flight path, a total of three flight path locations
were documented for the one eagle observed in the project area. This eagle, aged as a sub-adult IV
(McCullough 1987), was observed crossing through the project area on October 14 moving north over
Bull Hill at heights between 30 and 50 meters above ground level.

No bald eagles were observed on 15 of 18 days. The bald eagle passage rate in the project area was 0.0
eagles/observation hour in the summer and 0.01 eagles/observation hour in the fall.

4.3 EAGLES DOCUMENTED DURING RAPTOR MIGRATION SURVEY 2010

In 2010, Stantec conducted 15 days (104.25 hours) of raptor migration surveys in winter and spring.
Winter surveys included 3 days at Sparrow Hill from March 19 to April 15, and spring surveys included 12
days at Bull Hill from April 15 to May 23. No bald eagles were observed within the project area. During
winter surveys, five bald eagles observations were documented outside the project area, four of which
occurred on one survey day in mid-March (March 19). During spring surveys, one bald eagle observation
was documented outside the project area (Appendix C).

No bald eagles were observed on 12 of 15 days during winter and spring. The bald eagle passage rate in
the project area was 0.0 eagles/observation hour in both winter and spring.

In 2010, Stantec also conducted 12 days (83 hours) of surveys in fall 2010 at Bull Hill from September 1
to October 12. One bald eagle was observed within the project area. This eagle was observed flying
through the project area on October 6 crossing over Sugar Hill then flying southeastward at heights
between 40 and 85 meters above ground level. During surveys, 10 other bald eagle observations were
documented outside the Project area, five of which were documented over Spectacle Pond (Appendix C).

No bald eagles were observed on 5 of 12 days during fall. The bald eagle passage rate in the project
area was 0.01 eagles/observation hour in fall.

5.0 CONCLUSION

Aerial nest surveys revealed no active bald eagle nest sites located within four miles of proposed turbine
locations. Eagle activity surveys were conducted for a total of 45 days (320.5 hours) during one full year
(winter, spring, summer, fall). During these surveys, a total of two bald eagle observations were
documented in the project area.

The findings from these surveys should be interpreted within the context of the best available information
about bald eagle interactions with wind projects (Appendix D). Post-construction studies and other
literature on raptor collision mortality in the eastern United States have documented fewer than 40 raptor
fatalities during 15,000 turbine searches, and only one report of bald eagle mortality related to a wind
power project. This data suggests that the risk to bald eagles at properly sited modern wind facilities is
low.
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Memo

To: Brooke Barnes From: Michael Johnson
Stantec Stantec
File: 195600500 Date: June 10, 2010
Subject: White Sucker Spawning Assessment for Bull Hill Wind Project, T16 MD, Maine

On May 11, 12, and 13, 2010, Stantec Consulting (Stantec) conducted a white sucker (Catostomus
commersoni) spawning assessment of the streams and rivers in the vicinity of the Bull Hill Wind
Project in T16 MD, Maine. The purpose of the survey was to determine if there are concentrations of
spawning white suckers in the vicinity of the project area that are being targeted for foraging by bald
eagles (Haliaeetus leucocephalus) and osprey (Pandion haliaetus). The objectives of the field survey
were to: 1) survey the streams and rivers in the vicinity of the project area for spawning white suckers;
2) record observations of bald eagles and osprey in the project area; and 3) identify suitable spawning
habitat in the streams and rivers associated with the project.

The white sucker is the second most common fish species in Maine lakes; it is more common in larger
systems at lower elevations (PEARL, 2010). Preferred habitat consists of shallow lakes or shallow
bays in deeper lakes (Langdon et al. 2006) and low to moderate grade streams (Twomey and Nelson
1984). White suckers are highly adaptable and found over a wide range of substrate types. Spawning
occurs in the spring between early April and June when water temperatures reach 50 degrees
Fahrenheit. Spawning typically occurs in rocky shallows of streams and rivers with gravel substrate
and moderate currents. Lake residents will often make large spawning runs far up rivers. Eggs
incubate in gravel substrates for a period of two weeks before hatching (Langdon et al. 2006).

Site Description

The project area consists of a series of coastal low elevation hills, including Bull Hill, Beech Knoll, and
Heifer Hill. The project area is located between the Union River and Narraguagus River watersheds
and contains several perennial streams. Sections of the following streams and rivers were surveyed
as part of this assessment (Figure 1): Bog River, Union River, Colson Brook, Garden Eden Brook,
Clark Meadow Brook, Mud Brook, Smith Brook, Roaring Brook, and an unnamed tributary to Spectacle
Pond.

The streams closest to the project area include the upper sections of Colson Brook, Garden Eden
Brook, Clark Meadow Brook, Mud Brook, Smith Brook, Roaring Brook, and an unnamed tributary to
Spectacle Pond. These streams begin as small perennial streams with moderate slopes as they flow
off the hills associated with the project area (Photo 1). The dominant substrate consists of boulders
and cobble with lesser amounts of gravel and sand. These streams are generally narrow (less than 5
to 10 feet in width and shallow (less than 6 inches deep). The canopy cover in the upper sections of
these streams is dense (70-100% shaded). The influence of beaver (Castor canadensis) activity
increases as the gradients of the streams decrease. Beaver dams begin near the confluence of these
streams with other streams, rivers and waterbodies (Photo 2). Some of these streams contain large
beaver flowages (Photo 3).

The Bog River and the Union River are located further from the project area and consist primarily of
slow moving backwaters (Figure 1). The survey focused on more restricted areas of riffle/run/pool
habitat. These areas include a portion of the Bog River south of Little Bull Hill and the Union River
below and above the confluence of Spectacle Pond (Figure 1). The riffle/run/pool habitat of Union
River below the confluence of Spectacle Pond extends approximately 0.6 mile west of Spectacle Pond
before entering a slow moving backwater associated with a large bog. The river in this section is 40 to
50 feet in width, contains a mix of boulder, cobble, gravel and sand substrate, a riffle/run/pool habitat,

Stantec Consulting 30 Park Drive  Topsham, ME 04086  (207) 729-1199  (207) 729-2715 Fax  stantec.com
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and is approximately 3 feet deep (Photo 4). The Union River northeast of Spectacle Pond contains an
approximately 0.3-mile section of riffle/run/pool habitat before entering slower moving water. This
moderately sloping section of river contains mostly boulder and cobble substrate and some deep pools
(over 5 feet) closer to Spectacle Pond (Photo 5). The section of the Bog River surveyed consists of
approximately 0.8 mile of riffle/run/pool habitat between two large bogs (Photo 6) and is approximately
15 to 50 feet wide with depths to 2 feet in pools. There is a mix of boulder, cobble, gravel and sand
substrate. Canopy cover along this section of river is variable, ranging from relatively open areas to
closed canopy. The water in the river is tea colored coming out of the bog, and many of the rocks are
covered with filamentous algae (Photo 7).

White Sucker Assessment

No white sucker spawning was observed in any of the streams and rivers surveyed. Daytime water
temperatures in the areas surveyed ranged from 44 to 56 degrees Fahrenheit, within the spawning
range of the white sucker. In addition, no bald eagles or ospreys were observed during the three days
of stream surveys.

The smaller perennial streams associated with the project area are dammed by beavers in their lower
reaches. These beaver dams impede any spawning movement of white sucker into the project area.
In addition, the size and substrate of these streams is not suitable for large white sucker spawning
movements. Substrates are generally dominated by boulders and cobble and not gravel, which is the
preferred spawning substrate. The dense canopy cover along the sections of these streams
associated with the project area also would restrict bald eagle and osprey foraging.

The Union River west of Spectacle Pond contains some suitable spawning habitat for white suckers
(Photo 8 and 9). No spawning suckers were observed at the time of the survey. Suckers move
upstream to spawn (Twomey and Nelson 1984), and suckers in Spectacle Pond are unlikely to move
down river to this area. The section of the Union River northeast of Speckle Pond is dominated by
boulder and cobble substrate and does not include suitable spawning habitat (Photo 5). The Bog
River in the vicinity of the project area does contain some suitable spawning habitat (Photo 10). No
white suckers were observed in the river here at the time of the survey. This section of river and the
suitable spawning habitat it contains is relatively small and is not associated with a large waterbody
from which suckers can migrate.

REFERENCES
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Photo 1. Garden Eden Brook. This stream habitat is typical of the streams associated with the hills of

the project area: moderate slope, boulder, and cobble substrate, shallow depths and
dense canopy cover.

Photo 2. Colson Brook. Beaver dam associated with the lower reaches of the brook. Typical of the
habitat associated with the lower reaches of the streams in the project area.
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Photo 3. Clark Meadow Brook. Typical large beaver impoundment associated with the lower reaches
of the streams in the project area.

Photo 4. The Union River west of Spectacle Pond.

Stantec
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Photo 5. The Union River northeast of Spectacle Pond.
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Photo 8. Suitable spawning habitat in the Union River west of Spectacle Pond.
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Appendix C. Eagle Data Summary from 2009 and 2010 Visual Field Surveys at Bull Hill, T16 MD, Maine.

Al A2 A3 B C D
o . - . . . . . . . . Time spent
Number of | Age (J, Sub-A Within project | Minimum of all | Maximum of all Behavior - LS min max min max min max min max min max min max Actively over Proiect <
Date Individuals g ory A) boundary (yes | flight position | flight position G. CS* " |Behavior - PF**| height | height | height | height | height | height | height | height | height | height | height | height migrating Azimuth 145 rJn Notes
or no) heights heights ' (m)AL | AZ(m) | (m)A2 | (mA2 | m)A3 | (m)A3 | (m)B | (m)B (m)€C | mcC | (mbD | (mD (yes/no) (min:sec)
Crossed Bull Hill - flying pretty low, came close to raptor
10/14/2009 1 Sub-Iv YES 30 50 Y Y 30 40 50 No N nfa  |tower (~150), then moved off to the N of the project
area. Could clearly see that this bird had not reached
adult plummage, some small white patches on body and
small amount of dark feathers in head and tail.
foll hill th i h -
10/6/2010 1 A YES 40 85 Y 40 | 60 0 | 60 | 75 | s Yes SE 000  |folowed sugar hill then crossed ridge southward

Molasses Pond Bird?

9/17/2009 1 Sub-A NO 150 200 Y 150 200 Maybe W
10/2/2009 1 A NO 70 70 Y 70 Maybe NE
3/19/2010 2 A NO 125 250 Y Y 125 250 No NE
3/19/2010 1 A NO 125 200 Y Y 125 200 No NE
3/19/2010 1 A NO 150 300 Y 150 300 No S
4/6/2010 1 A NO 10 10 Y 10 10 Maybe SW
5/4/2010 1 A NO 200 250 Y 200 250 No SW
9/2/2010 1 A NO 600 800 Y 600 800 No NE
9/15/2010 1 n/a NO 400 1,000 Y 400 1000 No SW
9/15/2010 1 n/a NO 200 600 Y 200 600 No NE
9/15/2010 1 n/a NO 200 300 Y 200 300 No NW
10/4/2010 1 A NO 600 700 Y 600 700 No E
10/5/2010 1 A NO 250 300 Y 250 300 No W
10/9/2010 1 A NO 20 150 Y 20 150 No W
10/9/2010 1 A NO 30 100 Y 30 100 Yes SW
10/9/2010 1 n/a NO 80 100 Y 80 100 No NW
10/12/2010 1 A NO 100 350 Y 100 350 No NE

*LS: Linear Soaring
G: Gliding

CS: Circle Soaring

“*PF: Powered Flight
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Summary of Raptor and Bald Eagle Mortality at Existing Wind Facilities

Available information on the mortality of raptors, including eagles, from wind facilities include results of
post-construction mortality surveys in the United States; comparison of site-characteristics of facilities with
high numbers of fatalities in other countries; and results of surveys conducted pre- and post-construction
at the same facilities.

The potential collision risk to bald eagles from wind facilities is influenced by the eagles’ use of the
ridgeline topography to catch updrafts for soaring, as well as potential crossing of the ridgeline during
foraging. Outside of previous and ongoing studies at California’s Altamont Pass, publicly-available
studies of mortality at operating wind farms have consistently documented exceptionally low raptor
mortality rates throughout North America. Conversely, the historic cause and effect of raptor mortality at
Altamont is well documented (Smallwood and Thelander 2005, GAO 2005). Mortality rates found at
onshore wind developments, outside of Altamont, documented 0 to 0.07 raptor fatalities/turbine/year from
2000-2004 (GAO 2005). A subsequent technical review of wind energy impacts by The Wildlife Society
(TWS) (Arnett et al. 2007) documented a combined mean rate of 0.03 raptors per turbine at operating
wind farms. Each of the studies incorporated in the TWS review integrated scavenger removal and
searcher efficiency biases. At 14 wind projects in the United States (outside California), over 15,000
turbine searches have been conducted over a 15-year period. Less than 40 raptor fatalities have been
reported (Table 3-1; 1994-2008), none of which were bald eagles (Haliaeetus leucocephalus).

Species found during the mortality searches were common to the area and occurred during both
migratory and breeding seasons. Despite regular and ongoing reviews, there have not been any bald
eagle fatalities reported at an operating wind facility in the United States (Erickson and Arnett 2008).1,2

In addition to reported fatalities at sites in the United States, fatalities of related eagle species have been
documented at several facilities outside the United States. As part of this review, Stantec investigated
fatalities of eagle species closely related to the bald eagle, such as the sea eagle (Haliaeetus albicilla)
and wedge-tailed eagle (Aquila audax). Fatalities appear to be most common in settings that are
inherently riskier than this Project area. For example, most of these facilities are located in coastal areas
close to, and in one case, surrounding, high densities of breeding and resident eagles. Facilities in
Norway, Australia, and Japan also include much larger numbers of turbines than are proposed at this
project (Table 3-2).

! As of March 2010, two reports of bald eagle fatality have been documented in Canada associated with a wind
facility. In November 2004, an adult bald eagle was recovered by facility personnel at the Castle River Wind Farm in
southern Alberta. The cause of death was not determined, but the bird was found between two adjacent turbines.
This facility includes 66 older-style turbines located in cultivated fields or heavily grazed native pasture; these turbines
have a maximum height of 73 m, compared to 120 to 150 m for modern turbines, and are spaced 100-150 m apart,
compared to 400-900 m for modern turbines. In June 2009, anecdotal reports of a fatality of a bald eagle were
reported at a wind facility in Ontario. However, no information is currently publicly available for this incident. The
facility includes 66 turbines and is within two miles of Lake Erie in a well-documented fall raptor migration corridor. A
Hawk Watch site within 20 miles averages 37,000 raptors per fall season.

2 Due to differences in turbine and monopole (tower) type, design, spacing, and rotor speed, along with differences in
raptor use, the patterns of raptor fatality in California are considered unique among US installations, particularly when
compared with results at facilities with modern turbine designs.
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Table 3-1. Available raptor mortality data reported at wind farms in the U.S. (outside of California) from 1994-2009

Study Number of fatalities and
Location Habitat Type (# Turbines) period Search Interval species Dates of carcass discovery Reference
Buffalo Ridge, MN agricultural grassland (73) 1994-1995 30-50 weekly 0 n/a Osborn et al. 2000
Buffalo Ridge, MN agricultural grassland (138) 1996-1999 30 per 14 days 1 red-tailed hawk n/a Johnson et al. 2002
11 total (4 per
search) 2-6 days
Searsburg, VT forested ridge (11) 1997 per month 0 n/a Kerlinger 2002
Northern harrier (4/19/99);
35 searched 1 northern harrier, 3 American kestrel (5/12/99,
once ewery 2 American kestrel, 1 short- | 10/12/99, 7/19/00); short-eared
Foote Creek Rim, WY shrub-steppe grassland (69) 1998-2002 weeks eared owl owl (09/28/00) Young et al. 2003
All turbines
Vansycle, Umatilla County, searched each
Oregon agricultural grassland (38) 1999 28-day period 0 n/a Erickson et al. 2000
9 red-tailed hawk, 3 Total raptor fatalities 2002: 1 in
American kestrel, 1 June, 2 in August, 2 in
ferruginous hawk, 1 September, and 1 in October;
Sawinson's hawk, 1 short- [ 2003: 1 in May, 1 in June, 3 in
Stateline, WA/OR agricultural grassland (454) 2001-2003 120-150 total eared owl July, 2 in October Erickson et al. 2004
Somerset County, PA agricultural grassland (8) 2000 n/a 0 n/a Kerlinger 2006
1 American kestrel, 1 short-| American kestrel (11/18/02),
Nine Canyon, WA shrub-steppe grassland (37) 2002-2003 1 x 2 weeks eared owl short-eared owl (4/7/03) Erickson et al. 2003
Klondike, OR shrub-steppe grassland (16) 2002-2003 1 x month 0 n/a Johnson et al. 2003
each between 04/04/03 -
04/27/03, 06/02/03 -06/24/03,
1 red-tailed hawk, 2 turkey 07/28/03 - 07/29/03, and Kerns and Kerlinger
Mountaineer, WV forested ridge (44) 2003 2 x per week wltures 08/18/03 - 11/22/03 2004
22 daily, 22 1 sharp-shinned hawk, 1 both between 07/31/04 -
Mountaineer, WV forested ridge (44) 2004 weekly turkey wilture 09/11/04 Arnett et al 2005
10 daily, 10
Meyersdale, PA forested ridgeline (20) 2004 weekly 0 n/a Arnett et al. 2005
red-tailed hawk (4/01/04 -
Top of lowa, lowa agricultural grassland (89) 2004 26 every 3 days 1 red-tailed hawk 12/10/04) Koford et al. 2005
18 of 18 every
week, every 2
weeks, or every
Buffalo Mountain, TN open/shrubland (18) 2005 2-5 days 0 n/a Fiedler et al. 2007
Kewaunee County,
(Wisconsin agricultural grassland (31) 1999-2001 0 n/a Howe et al. 2002
10 every 3 days,
woodland, agricultural 30 7 days, 10
Maple Ridge, NY grassland (120) 2006 daily 1 American kestrel American kestrel (7/06) Jain et al. 2007
red-tailed hawk (1 found 8/07, 2
found 9/07) // (1 sharp-shinned
woodland, agricultural 1 American kestrel, 5 red- hawk and 2 red-tailed hawk
Maple Ridge, NY grassland (195) 2007 64 weekly tailed hawk dates not reported) Jain et al. 2008
1 American kestrel, 2 sharp-
woodland, grassland, shinned hawk, 1 Cooper's
Maple Ridge, NY agricultural (120) 2008 64 weekly hawk n/a Jain et al. 2009a
2 of 28 daily, 28
of 28 weekly,
seasonal dog
Mars Hill, ME forested ridgeline (28) 2007 searches 0 n/a Stantec 2008
28 of 28 weekly,
seasonal dog
Mars Hill, ME forested ridgeline (28) 2008 searches 1 barred owl barred owl (4/11/08) Stantec 2009
18 weekly, 9
Mt. Storm, WV forested ridgeline (82) 2008 daily 2 turkey wlture 9/25/2008 and 10/13/2008 Young et al. 2009
Lempster, NH forested ridgeline (12) 2009* 4 daily 0 nla Tidhar 2009
8 daily, 8 every 3-
days, 7 every 7-
Clinton, NY agricultural, woodland (67) 2008 days 1 broad-winged hawk May Jain etal. 2009b
6 daily, 6 every 3-
days, 6 every 7-
Ellenburg, NY agricultural, woodland (54) 2008 days 1 broad-winged hawk June Jain etal. 2009¢c
8 daily, 8 every 3- 1 fatality in June, 1 fatality in August
days, 7 every7- | 3red-tailed hawk, 1 sharp- (2 incidental raptor dates not
Bliss, NY agricultural, woodland (67) 2008 days shinned hawk reported) Jain etal. 2009d
Stetson, ME forested ridgeline (38) 2009 19 weekly 1% red-tailed hawk (7/27/09) Stantec 2009b
(Cohocton and Dutch Hill, NY agricultural (50) 2009 5 daily, 12 weekly 1 sharp-shinned hawk (7/8/09) Stantec 2009¢
Munnsville, NY agricultural (23) 2008 12 weely 2 red-tailed hawk (7/16 and 8/14) Stantec 2009d

*Results of spring interim report, study period April 20 to June 1.

**Fatality was result of electrocution at a riser pole of the electrical collection system
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Table 3-2. Comparison of known eagle mortality factors at wind facilities outside United States
. Landscape . Site characteristics which influence
Site i Mortality .
Conditions mortality
68 turbines located in area identified as
International Bird Area with the highest
density of white-tailed sea eagles in the
world (300 individuals, 86 breeding pairs,
Smola _ 10 white-tailed sea 13-16 pairs within faci_lity area prior to
Norvva),/ coastal island eagles between operat_lon). The relgtlvely small, off-
2005 and 2006 shore island essentially lacks tree or
shrub vegetation and consequently
supports a high concentration of eagles
which nest on the ground directly within
the rows of turbine strings.
Nearly 700 turbines (including lattice-
near the 2 short-tailed eagles tower models similar to Altamont) are
Tarifa, Spain Straits of over l-year survey located near a main point of migratory
Gibraltar period (1993-1994) passage for several hundred thousand
raptors annually.
W 14-18 wedge-tailed 62 turbines located on costal bluff and
oolnorth, >
Tasmania coastal bluff eagles between Wedge_-tqlled eag_le nests are located
2003 and 2008 within 0.3 miles of turbines.
Starfish, coastal bluff 2 wedge-tailed sea 23 turbines situated on a high coastal
Australia eagles in 2004 bluff
. 6 white-tailed sea Almost 250 turbines are located in
Hokkaido, . . : .
coastal island eagles from 2004- | coastal area, along important migration
Japan
2007 route for sea eagles.
Note: This information is based on a literature review of mortality events from various sources.
Mortality of white-tailed sea eagles has also been reported at facilities in Germany and Sweden,
but very limited information is available; a request for further details has been submitted. Reports
of other mortality were either not facility-specific or could not be substantiated thru an extensive
search of news articles, peer-reviewed literature and general web searches.

There are currently three sites in the Northeast for which pre- and post-construction raptor survey data
and mortality data are available: 1) Maple Ridge Wind Project in Lewis County, New York (pre-
construction surveys formerly referred to site as Harrisburg; 2) Mars Hill Wind Project in Aroostook
County, Maine; and 3) Lempster Wind Project in Sullivan County, New Hampshire. Post-construction
raptor surveys were performed during the same year as mortality surveys in 2009 at the Stetson Wind
Project in Penobscot and Washington Counties, Maine. Raptor avoidance behaviors were observed at
this site.

At Maple Ridge, New York, pre-construction surveys in fall 1998 documented a total of 554 raptors during
68 total hours of survey from the beginning of September to October (seasonal passage rate of 8.1
birds/hour). The most commonly observed raptor species during the pre-construction surveys were
turkey vulture (n=294) and American kestrel (n=84). There were two New York state-listed species
observed, osprey (n=2) and northern harrier (n=52). The mean flight height of raptors was 48 meters (m)
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(above ground level) (Cooper and Mabee 1999), which is below the rotor swept area of the turbines. Two
years of post-construction mortality searches at Maple Ridge indicated relatively low raptor mortality, with
an estimate of 0.07 American kestrels/turbine/year in 2006 (Jain et al. 2007), and an estimate of 0.41 red-
tailed hawks per turbine per year in 2007 (Jain et al. 2008). No eagle fatalities were documented during
post-construction surveys at the project.

At Mars Hill, Maine, pre-construction surveys in fall 2005 documented a total of 115 raptors during 42.5
hours of survey from the beginning of September to mid-October (the seasonal passage rate was 1.52
birds/hour); spring 2006 results included a total of 64 raptors during 60.25 hours of survey between mid
April and late May (seasonal passage rate of 1.06 birds/hour). The most commonly observed raptor
species during the fall surveys were sharp-shinned hawk (n=40) and red-tailed hawk (n=26) and, during
the spring surveys, osprey (n=22) and turkey vulture (n=11). Maine state-listed species observed
included peregrine falcon (n=2, fall), and bald eagle (n=8, fall; n=4, spring). The seasonal percentage of
birds below the maximum rotor-swept height of 120 m was 42 percent in the fall and 48 percent in the
spring (Woodlot 2005). Two years of concurrent raptor behavior, and post-construction fatality surveys at
Mars Hill were subsequently conducted in 2007 and 2008 to help characterize raptor use of the site
during active operations. These observations indicated a continued use of the project area by a variety of
migrant and resident raptors, including bald eagle, with documentation of direct turbine avoidance. These
observations, correlated with minimal raptor fatalities (one owl fatality in two years of study, and that could
have been a natural winter kill during the severe 2007-2008 winter conditions), strongly suggest a low
raptor collision risk despite continued use of the area by raptors (Stantec 2008, Stantec 2009). No eagle
fatalities were documented during post-construction surveys at the project.

At Lempster, New Hampshire, pre-construction surveys in fall 2005 documented a total of 264 raptors
during 80 hours of survey (the seasonal passage rate was 3.3 birds/hour). Spring 2006 results included a
total of 102 raptors between mid April and late May (seasonal passage rate of 1.3 birds/hour). The most
commonly observed raptor species during the fall surveys were broad-winged hawk (n=170) and sharp-
shinned hawk (n=49). During the spring surveys, the most commonly observed raptor species were
again broad-winged hawk (n=39) and sharp-shinned hawk (n=20). The seasonal percentage of birds
below the maximum rotor-swept zone was 60 percent in the fall and 56 percent in the spring (Woodlot
2007). One year of post-construction fatality surveys at Lempster were subsequently conducted in 2009
to determine the estimates of the overall annual mortality rate of the project. This monitoring did not
cover raptor use of the project area after construction; however, it did document species specific fatalities
with adjustments for searcher efficiency and scavenger removal rates (Tidhar 2009). No raptor fatalities
were documented during 2009 post-construction surveys at the project.

At Stetson, Maine, post-construction raptor surveys occurred in conjunction with the post-construction
mortality surveys. A total of 79 raptors (34 in spring; 45 in fall) during 70 hours of survey were observed
for both spring and fall survey seasons (Stantec 2009b). The seasonal passage rate was 1.13 birds/hour.
The most commonly observed raptor species were red-tailed hawk (n=26) and turkey vulture (n=19). The
seasonal percentage of birds below the maximum turbine height was 67 percent for the spring and fall
surveys combined. During post-construction mortality surveys, one red-tailed hawk was found; however,
it was electrocuted by a riser pole of the electrical collection system. No raptor fatalities were
documented under turbines.

Flight behaviors

Available information on the flight behavior of eagles and interaction with wind turbines includes results of
behavior surveys conducted at multiple facilities, reported avoidance rates, and evaluation of factors that
contribute to specific flight behaviors.

At proposed (and now existing) wind facilities in the east, it has generally been the trend that the majority
of raptors observed have been below the height of the proposed turbines; the range of birds below the
maximum height of the towers has been between 9 to 89 percent (Stantec 2009). Despite relatively low
flight heights of raptors observed, studies have also documented high turbine collision avoidance
behaviors at modern wind facilities (Whitfield and Madders 2006, Chamberlain et al. 2006). These
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studies found that because most raptors are diurnal, raptors may be able to visually, as well as
acoustically, detect turbines during periods of fair weather. Additionally, periods of intensified raptor
movements, such as during peak migration days, are often associated with the clear weather conditions
that follow certain frontal systems.

During spring and fall raptor surveys at the Stetson Wind Project, a total of 69 raptors were observed in
the Project area; 46 of these birds were documented flying below maximum turbine height. Of those 46
birds, 54 percent of birds (n=25) occurred within 51 to 100 m from the turbines. Of these birds within
turbine areas at heights below 119 m, 39 birds exhibited no observable reaction to turbines as they
occurred over the Project ridge. Only two raptors observed during migration surveys exhibited turbine-
avoidance behaviors: a turkey vulture and a sharp-shinned hawk, both on April 27. Incidental
observations of raptors during the mortality survey included additional instances of raptor turbine-
avoidance behaviors. Out of 47 incidental observations, 7 raptors exhibited turbine-avoidance behaviors.
For these 7 observations, raptors made slight changes to their flight paths as they approached spinning
turbines. For all 9 observations of turbine-avoidance behaviors, including observations made during
migration surveys and incidental observations, the turbines closest to these birds were spinning. No
raptors observed came into contact with the turbines (Stantec 2009b).

While the ability of raptors to avoid turbines likely depends on a variety of factors, limited studies have
attempted to quantify or estimate raptor avoidance rates, either through on-site observation or modeling.
Birds presumably avoid encountering turbines by seeing the blades or detecting the motion of spinning
blades, or by acoustically detecting them (Dooling 2002). Avian turbine avoidance rates have been
calculated, using a model developed by Whitfield and Madders (2006) known as the “Band Model,” at
several existing wind farms in the U.S. where mainly geese and raptor species were estimated to have
avoidance rates greater than 95 percent (Fernley et al. 2006). Vultures, while often common in and
around wind facilities, have also collided with turbines infrequently (NRC 2007). Golden eagles were
reported to have an estimated turbine avoidance rate of 99.5 percent during surveys at a U.S. facility
(Chamberlain et al. 2006).

Bald eagle observations have regularly been documented at operational facilities during raptor surveys.
Results are available from surveys conducted at five operational facilities. At Buffalo Ridge, Minnesota,
51 bald eagle observations were documented during four years of monitoring, primarily during spring
migration. Direct observations of turbine avoidance behavior by raptors were made by researchers
documenting movement patterns and flight behaviors of birds at the Buffalo Ridge facility in Minnesota.
Birds seen flying through turbine strings often adjusted their flight when turbine blades were rotating and
typically made no adjustments when turbines were not operating, supporting the theory that birds can
detect blade movement by sight or sound. American kestrels were often seen at the height of the rotors
and within 15 m (50 feet []) of turbines. However, no kestrels were found during four years of fatality
searches at this site. Buteos were often observed at the height of the rotors, but were infrequently seen
within 31 m (100’) of the towers. No buteo morality was reported at this facility (Osborn et al. 1998). No
bald eagle fatalities were reported at any project in the U.S.

At Foote Creek Rim, Wyoming, three bald eagle nests are located within 10 miles of the project and post-
construction observations documented 43 bald eagle observations during use surveys. In addition, at the
Foote Creek Rim facility, 30 golden eagle nests were found within 10 miles of the project and over 2000
golden eagle observations recorded, yet no eagle fatalities were documented during a four-year period
(Young et al. 2003).

At Erie Shores, Ontario, adults and juvenile eagles were seen perched within 200 m of active turbines
and on a few occasions they were observed flying closer than 100 m of rotating blades. Over the course
of two years, bald eagles were noted flying past active turbines within 300 m on about 170 occasions.
Most of these were along the Lake Erie shore, where they routinely soared past at less than 200 m away
but during 5-6 occasions they were observed less than 50 m of turning blades. A 2008 use study
included over 3000 observations of raptors passing within 300 m of the turbine, including 170 bald eagle
observations (James 2008).
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At Mars Hill, Maine, post-construction monitoring results have demonstrated that migrant and resident
raptors continue to use the Project area. Surveys also documented direct turbine avoidance by eagles,
very similar to the behavior observed at Buffalo Ridge. Two years of post-construction monitoring were
conducted in 2007 and 2008. No bald eagle fatalities have been documented in nearly three years of
operation (Stantec 2009). At Lempster, New Hampshire, operation started in winter 2009. Post-
construction fatality monitoring is ongoing; to date, no bald eagle fatalities have been documented.

The fact that post-construction studies have shown very few raptors being killed by turbines, and that
fatalities are distributed between breeding and migration seasons, demonstrates the difficulty in
determining which specific factors (e.g., flight behaviors, other seasonal behaviors, weather conditions,
prey abundance and availability, raptor density) may cause raptors to collide with wind turbines at a given
site. It may be more apparent why they are generally avoiding turbines. Raptor mortality from
operational wind facilities in the United States may be low due to the life history characteristics of raptors.
In the northeast, migrating raptor species (not including owls) are diurnal animals, they are active almost
entirely during daylight hours (Wheeler 2003) and their preferred prey species are generally small to
medium-sized mammals, fish, and birds, which are hunted from hundreds of feet away. It requires
excellent vision to hunt and capture small prey at these distances. The day-time habits and good vision
of raptors may allow them to see turbines and avoid them (Chamberlain 2006) and eagles are less likely
to fly during periods of high winds. This behavior has been confirmed by direct observations of raptors at
some operating wind projects in the U.S. (Chamberlain 2006, Stantec 2008, 2009).

Nest Displacement

Limited data exist regarding raptor displacement from wind farms in the eastern United States. Data from
existing facilities in the west and upper mid-west indicate that raptors continue to use the area
surrounding wind developments although breeding habitat displacement was observed at a wind farm in
Minnesota and at a wind farm in Ontario.

For three years after construction of a facility in Wyoming, a pair of golden eagles successfully nested
within 0.8 km (0.5 mi) of the facility (NRC 2007). A Swainson’s hawk nested within 0.8 km of a wind farm
in Oregon (NRC 2007). Golden eagle breeding territories were monitored in 2000 and 2005 at a facility in
California, and the same nesting territories were used during both years (NRC 2007). Within 2 miles of
the Stateline facility in Oregon and Washington, raptor density remained unchanged during a two year
post-construction study (NRC 2007).

After development of the Buffalo Ridge Wind Farm, raptors continued to nest in the area surrounding the
Project; however, no nests were found in similar habitats within the 32 sqg. km (19.9 sqg. mi) facility (NRC
2007). Observed raptors, however, continued to use the Project area while foraging or flying. American
kestrels were often seen flying within 15 m (49.2") of turbines (Osborn et al. 1998). However, buteos
were infrequently seen within 31 m of the towers (Osborn et al. 1998). At a facility in Ontario, a pair of
bald eagles nested in a wooded area within the project boundary, approximately 400 m from the turbine
site. During turbine construction during winter, the pair moved to a new nest approximately 900 m from
the turbine site. The pair was observed flying in the wind facility during all seasons and successfully
raised two eaglets. During the next year, a pair returned to occupy the new nest but it failed early for
unknown reasons. In the third year, the pair rebuilt and reoccupied the original nest. There were also 2
Cooper's hawk nests within 180 m of turbines and 1 red-tailed hawk nest within 60 m of turbine
construction (James 2008).

In 7 of the 10 states with the highest megawatts of developed wind energy, there are over 150 bald eagle
breeding pairs, and in one case, over 1000 (Table 3-3).
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Table 3-3. Estimated Bald Eagle Breeding Pairs in the ten states with the highest installed wind
capacity

State Megawatts c_)f installe(_j # of breeding pairs of # qf bald eagl_e fatalit[es
wind generation capacity bald eagles attributed to wind turbines

Texas 7907 156 0
lowa 2883 200 0
California 2653 200 0
Minnesota 1803 1312 0
Washington 1479 848 0
Oregon 1363 470 0
New York 1261 110 0
Colorado 1068 42 0
Kansas 1014 23 0
lllinois 915 100 0
Maine 104 414 0

Sources: AWEA installed wind capacity; USFWS, April 2007; Erickson and Arnett 2008
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