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1.0 INTRODUCTION

Bluestone Wind, LLC (Bluestone) is developing the Bluestone Wind Project (Facility Site) in
Broome County, New York). The term Facility will be used to describe the locations of
infrastructure (i.e., wind turbines, access roads, etc.) and the term Facility Site will be used to
describe all land parcels where infrastructure will be placed. The Facility will consist of up to 33
wind turbines, with an anticipated installed generating capacity of up to 124 megawatts (MW).

The Facility offers a number of environmental benefits, including generating electricity with zero
carbon emissions; however, Facility construction and operating turbines may present potential
risks to birds and bats. Per the Bluestone Wind Project Stipulations, the objectives of this
Cumulative Risk Assessment is to evaluate the actual and expected impacts from the
construction and operation of the Facility as they relate to other proposed and operating wind
energy projects nearby the Facility and in the state.

2.0 FACILITY SITE AND FACILITY COMPONENTS

2.1 Facility Site

The Facility Site encompasses approximately 23 square kilometers (km?; 5,652 acres [ac]) in
Broome County in southcentral New York (Figure 2.1). The Facility Site lies within the Northern
Allegheny Plateau Ecoregion, which is characterized by rolling hills, open valleys, and low
mountains (USEPA 2010). The Facility Site also falls within the NYSDEC Central Appalachians
Ecological Zone of New York (Edinger et al. 2014). Elevation within the Facility Site ranges from
approximately 280 meters (m; 919 feet [ft) above sea level (ASL) in the lowest valley to 617 m
(2,024 ft) ASL at the highest peak.

2.2 Facility Components

The Facility will include the construction and operation of up to 33 wind turbine generators
(WTG) with a nameplate generating capacity of up to 124 MW. The height of a rotating turbine
to be built at the Facility, or rotor swept height (RSH), is approximately 50.5 - 205 m (165.7-
672.6 ft) above ground level (AGL). The Facility will include access roads, underground
collection lines, point of interconnection, collector substation, battery storage, and Operations
and Maintenance (O&M) building (Figure 2.2). Details describing the Facility can be found in the
Exhibit 3 of the Article 10 application. In general, the array of 33 turbines includes turbines
distributed throughout the Facility Site in a manner that optimizes power generation and
minimizes impacts to identified sensitive resources (e.g., wetlands, woodlands, etc.).

WEST, Inc. 1 September 2018
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Figure 2.1 Location of the proposed Bluestone Wind Project Facility in Broome County, New
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3.0 AVIAN FATALITIES

Nationally, wind turbines are estimated to be responsible for a nominal proportion of all avian
fatalities resulting from anthropogenic causes; thus, wind energy is considered a minor
contributor to bird mortality compared to other anthropogenic activities (Table 3.1). A recent
analysis of fatality data from 116 studies at wind facilities across the US and Canada found that
about 134,000 to 230,000 small bird fatalities from collision with wind turbines occur annually, or
2.10 to 3.35 small birds/MW/year of installed capacity (Erickson et al. 2014). When adjusted for
species composition, to include large birds, it is estimated that 368,000 bird fatalities may occur
per year nationally. These impacts are spread across many species and the effect on any given
population is very small and likely negligible with respect to influencing population viability or
stability. To assess population level impacts of avian fatalities at wind facilities across the US
and Canada, Erickson et al. (2014) compared the estimated numbers of fatalities for small
passerines at wind energy facilities to continent-wide population estimates and found that the
cumulative mortality rate per year by species was highest for black-throated blue warbler
(Setophaga caerulescens) and tree swallow (Tachycineta bicolor), estimated at 0.043% of the
entire population of each species. For the 18 species with the next highest values, this estimate
ranged from 0.008% to 0.038%.

In the northeastern US (New York, Maine, New Hampshire, and Pennsylvania) avian fatality
rates have ranged from 0.7 to 6.95 birds/MW/year (1.3 to 10.42 birds/turbine/year) at 24 wind
energy facilities (44 studies; Appendix A). On a state-level, at 17 post-construction monitoring
studies at 10 facilities in New York, bird mortality averaged 1.68 birds/MW/year (2.65
birds/turbine/year) and ranged from 0.83 to 2.66 birds/MW/year (1.25 to 3.99 birds/turbine/year;
Jain et al. 2009a, 2009b, 2009c, 2009d, 2010a, 2010b, 2010c, 2011a, 2011b, 2011c; Stantec
2009b, 2010, 2011; Tidhar et al. 2012b, 2012a, 2013b; see Appendix A). According to the
publically available information, no bald or golden eagles fatalities have been found at any
operational wind energy projects in New York.

Table 3.1 Estimated annual avian mortality from anthropogenic causes in the United States.

Mortality Source Estimated Annual Mortality Reference
Depredation by domestic

cats 1.4 — 3.7 billion Loss et al. 2013
Collisions with buildings 98 - 980 million Klem 1990

USFWS 2002b; Avian Power Line
Collisions with power lines  Tens of Thousands to 174 million Interaction Committee (APLIC) 2006

Automobiles 60 - 80 million Erickson et al. 2005
Pesticides 67 million Pimentel et al. 1991
Communication towers 6.8 million Longcore et al. 2012
Qil pits 500,000 - 1 million USFWS 2009

Smallwood 2013, Erickson et al.
Wind turbines 213,760 — 573,000 2014
Aircraft 4,722 Dolbeer et al. 2009
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4.0 BAT FATALITIES

Across the US and Canada, it's estimated that 500,000 bats are killed annually by wind turbines
(Arnett and Baerwald 2013; Hayes 2013; Smallwood 2013) with a range of less than 1
bat/MW/year to 70 bats/MW/year (Cryan 2011). Of bat carcasses found at wind energy projects
across the US and Canada, 24 unique species have been identified; however, three migratory
bat species (hoary bat [Lasiurus cinereus], eastern red bat [Lasiurus borealis], and silver-haired
bat [Lasionycteris noctivagans] have comprised 50-75% of all bat carcasses found at wind
energy projects (Ellison 2012). Additional patterns of bat mortality have been observed at wind
energy projects that include:

e More males are reported killed that females;
e Most bats are killed during the fall migration period; and

e Most bats are killed on low wind-speed nights.

Wind energy development has shown to result in higher direct impacts to bats than birds.
However, obtaining accurate population estimates and demographic statistics for non-colonial
migratory tree bats has proven difficult due to their nocturnal, cryptic, and solitary lives (Lentini
et al. 2015). In addition to the difficulty in obtaining accurate population estimates for migratory
tree bats, the overall migratory pattern of temperate zone bats is difficult because: 1) bats
migrate at night, 2) bats are inactive during the day at roosts that are concealed and frequently
inaccessible, and 3) there are few observations of bats actively migrating (Cryan 2011). Given
the ecology of migratory tree bats, obtaining empirical estimates for these species populations
will likely be unobtainable into the foreseeable future (Frick et al. 2017).

To combat these population estimate challenges, expert elicitation was used to estimate the
population size of one migratory tree bat (hoary bat) and population projection models were
applied to the estimated hoary bat population to determine how wind energy projects are
impacting the estimated population currently and into the foreseeable future (Frick et al. 2017).
Based upon the expert elicitation and the population projection models, the recruitment rate for
hoary bat would need to be higher than what expert elicitation suggests to maintain or increase
the estimated current hoary bat population (Frick et al. 2017).

In the northeastern US (New York, Maine, New Hampshire, and Pennsylvania) bat fatality rates
have ranged from 0.12 to 21.4 bats/MW/year (1.36 to 42.7 bats/turbine/year) at 24 wind energy
facilities (44 studies; Appendix A). On a state-level, at 17 post-construction monitoring studies at
10 facilities in New York, bird mortality averaged 6.05 bats/MW/year (9.45 bats/turbine/year)
and ranged from 1.78 to 16.3 bats/MW/year (2.67 to 24.45 bat/turbine/year; Jain et al. 2009a,
2009b, 2009c, 2009d, 2010a, 2010b, 2010c, 2011a, 2011b, 2011c; Stantec 2009b, 2010, 2011,
Tidhar et al. 2012b, 2012a, 2013b; see Appendix A). Wind energy projects in New York have
recorded similar species composition as wind energy projects in other parts of the US with the
three migratory tree bats comprising most of the recorded carcasses.
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None of the wind energy projects in New York with publically available data implemented turbine
curtailment. Curtailment has shown up to a 93% reduction in direct bat impacts by wind energy
projects during the fall migration period (Arnett et al. 2011). Calpine plans to curtail all turbines
from July 1 — September 30, the estimated fall migratory period for bats in New York, when wind
speeds are below 5.0 meters/second (m/s; 11 miles per hour [mph]) from sunset to sunrise
when temperatures are above 10 Celsius (C; 50 Fahrenheit [F]) to reduce impacts to bats and
more particularly to reduce the estimated take of northern long-eared bat (Myotis
septentrionalis), a New York state threatened species. This is expected to reduce the estimated
take of northern long-eared bats by 80% (C. Herzog, NYSDEC, pers. comm.) and will benefit all
other bats during the fall migration by reducing direct impacts by at least 60%. It is unclear if the
curtailment will change the species composition of bats found at the Facility; however, it will
dramatically reduce the number of all bats directly impacted compared to other wind energy
projects in New York operating without curtailment.

5.0 CUMULATIVE IMPACTS

5.1 Avian Cumulative Impacts Assessment

An objective of the cumulative impacts analysis was to evaluate the potential effects of the
Facility in combination with the effects of wind energy projects or turbines that are operating or
proposed to be constructed at other sites nearby the Facility as of the date of this report.
Assuming that impacts to avian species at the Facility would be similar to the average avian
impacts reported at other wind energy projects in New York (average rate of 1.68
birds/MW/year), approximately 237 birds per year could be expected to be taken at the Facility
during the life of the Facility (approximately 30 years) with the majority being migratory
passerines spread across various species so no particular species would likely be affected in
any significant way by the Facility itself.

Additionally, the planned curtailment regime may reduce the amount of direct impacts to all
birds, reducing avian impacts below 1.68 birds/MW/year. Furthermore, the USFWS Bayesian
collision risk model (CRM) was run using the two years of on-site data collected by WEST, and
it's estimated at the 80™ percentile that 2.82 bald eagles (Haliaeetus leucocephalus) and 0.70
golden eagles (Aquila chrysaetos) may be taken annually during the life of the Facility. Based
upon the publically available data from New York and the result of the CRM, the cumulative
impact on bald eagles would comprise 0.8% of all bird mortality for wind energy projects in New
York State that are operating or proposed to be constructed at other sites nearby the Facility as
of the date of this report and the cumulative impact on golden eagles would comprise 0.2% of
all bird mortality during the life of the Facility for wind energy projects in New York State that are
operating or proposed to be constructed at other sites nearby the Facility as of the date of this
report. .

From 2020 to 2050, the projected 30 year life of the Facility, on-shore wind development in New
York is estimated to increase from 1.75 gigawatts (GW) to 5.61 GW (USDOE 2018). Based
upon the average direct avian impacts per MW from New York wind energy projects operating
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as of the date of this report (1.68 birds/MW/year), in 2050 an estimated 9,500 birds per year will
be directly impacted by wind energy projects in New York and the Facility (237 birds per year)
will account for approximately 2.5% of direct bird impacts by wind project in New York, which is
below all other forms of estimated anthropogenic bird mortality (Table 3.1).

5.2 Bat Cumulative Impact Assessment

An objective of the cumulative impacts analysis was to evaluate the potential effects of the
Facility in combination with the effects of wind energy or turbines that are operating or proposed
to be constructed at other sites nearby the Facility as of the date of this report. Assuming that
impacts to bat species at the Facility would be similar to the average bat impacts reported at
other wind energy projects in New York (average rate of 6.05 bats/MW/year), approximately 868
bats per year could be expected at the Facility with the majority likely being migratory tree bats
as other wind energy projects in New York have reported. Assuming that 75% of those bats
directly impacted are migratory tree bats, this would result in the direct impact to approximately
650 hoary bat, eastern red bat, and silver-haired bat combined.

The Facility is committed to curtailing turbines below wind speeds of 5.0 m/s (11 mph) from July
1 to September 30 from sunset to sunrise when temperatures are above 10 C (50 F) and this
reduction migratory tree bat fatalities during the fall migration could be significant. The NYSDEC
(C. Herzog, NYSDEC, pers. comm.) believes that this fall migration curtailment regime will result
in an 80% reduction to northern long-eared bat fatalities in New York. In addition this curtailment
regime may reduce direct impacts to all bats by 60%. Therefore, the estimated number of all
bats directly impacted by the Facility could drop from 868 bats per year to approximately 347
bats per year. Assuming that the bat species composition remains constant after curtailment,
this would result in a reduction of migratory tree bats directly impacted from approximately 650
to 260 per year.

From 2020 to 2050, the projected 30 year life of the Facility, on-shore wind development in New
York is estimated to increase from 1.75 gigawatts (GW) to 5.61 GW (USDOE 2018). Based
upon the average direct per MW bat impacts from New York wind energy projects (6.05
bats/MW/year), in 2050 an estimated 34,300 bats per year will be directly impacted by wind in
New York if all wind projects are not curtailed. If a similar curtailment regime being employed at
the Facility is utilized at most or all wind projects in New York by 2050, the estimated number of
bats directly impacted by wind projects may drop from 34,300 bats per year to 6,860 bats per
year. If species composition of bats found at wind energy projects remains consistent, estimated
migratory tree bat direct impacts in 2050 could drop from 25,725 bats per year to 5,145 bats per
year. Based upon the estimated annual take of bats at the Facility (347 bats per year) and
assuming that in 2050 all other wind projects have similar bat direct impacts, the Facility may
account for approximately 3.3% of all bat direct impacts from wind projects in New York.

The estimated reduction in direct impacts to migratory tree bats may be offset by population
growth of migratory tree bats; however, expert elicitation and population modeling of migratory
tree bats would be required to estimate direct impacts to migratory tree bats. Genetic markers
(e.g., nuclear and mitochondrial deoxyribonucleic acid [DNA]) show promise for determining
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potential migratory pathways and population sizes for species such as eastern red bat (Vonhof
and Russel 2015, Sovic et al. 2016). Genetic markers were examined in hoary bats and eastern
red bats that are associated with gene flow among each species and no evidence of recent
population declines or population structure were detected. However, genetic monitoring of
migratory tree bats to detect population level declines due to turbine mortality may be ineffective
due to the large effective population sizes of each species and high levels of gene flow in each
species (Korstain et al. 2015). Using current methods, it's not possible to assess regional
population level impacts to migratory bats (Frick et al. 2017).

Wind energy projects have not been identified as the major contributor to bat population
declines in New York, specifically cave-dwelling bats. Bats that hibernate in North America are
being severely impacted by white-nose syndrome (WNS), an infectious mycosis, where bats are
infected with a psychrophilic fungus that originated in Europe (Pseudogymnoascus [formerly
Geomyces] destructans). WNS was first discovered in New York State in 2006. By 2013, it had
spread rapidly to over 115 caves and mines, and now it is confirmed in 31 states. To date, WNS
has spread north into five Canadian provinces, and reaches as far south as Alabama and as far
west as Washington (Heffernan 2016).WNS is thought to act as a chronic disturbance to
individual bats during hibernation (Minnis and Lindner 2013). Infected bats arouse frequently
from hibernation, leading to premature loss of fat reserves and atypical behavior, which in turn
leads to starvation prior to spring emergence (Boyles and Willis 2010, Reeder et al. 2012,
Warnecke et al. 2012). It is estimated that between 5.7 and 6.7 million bats have died as a
result of WNS (USFWS 2012). WNS is the primary reason the USFWS recently listed the
northern long-eared bat as threatened under the Endangered Species Act (ESA; USFWS 2015).
The NYSDEC has identified WNS as the primary threat to bat species in New York (Carl
Herzog, NYSDEC, pers. comm.).
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Casselman, PA (09)*8

Arnett et al. 2010
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Martin et al. 2013

Madison, NY (01-02)

Kerlinger 2002b

Sheffield Operational
Mitigation Study (12)

Martin et al. 2013

Maple Ridge, NY (06)*

Jain et al. 2007

Spruce Mountain, ME (12)

Tetra Tech 2013

Maple Ridge, NY (07)*B

Jain et al. 2009a

Steel Winds I, NY (07)

Grehan 2008

Maple Ridge, NY (07-
08)AB

Jain et al. 2009b

Steel Winds | & Il, NY (12)

Stantec 2013c

Stetson Mountain |, ME

Maple Ridge, NY (12)* Tidhar et al. 2013b (09)AB Stantec 2009¢c

Stetson Mountain |, ME Normandeau Associates
Mars Hill, ME (07)AB Stantec 2008a (anArs 2011

Stetson Mountain |, ME
Mars Hill, ME (08)"B Stantec 2009a (13)AB Stantec 2014

Stetson Mountain Il, ME Normandeau Associates
Meyersdale, PA (04) Arnett et al. 2005 (1048 2010
Mount Storm, WV (Fall Stetson Mountain I, ME
08)A Young et al. 2009b (12)78 Stantec 2013d

Mount Storm, WV (09)*8

Young et al. 2009a, 2010b

Wolfe Island, Ont (May-
June 09)

Stantec Ltd. 2010a

Mount Storm, WV (10)*8

Young et al. 2010a, 2011b

Wolfe Island, Ont (July-
December 09)*

Stantec Ltd. 2010b

Mount Storm, WV (11)A8

Young et al. 2011a, 2012a

Wolfe Island, Ont (January-
June 10)

Stantec Ltd. 2011a

Mountaineer, WV (03)AB

Kerns and Kerlinger 2004

Wolfe Island, Ont (July-
December 10)*

Stantec Ltd. 2011b

Mountaineer, WV (04)

Arnett et al. 2005

Wolfe Island, Ont (January-
June 11)

Stantec Ltd. 2011c

Munnsville, NY (08)*8

Stantec 2009b

Wolfe Island, Ont (July-
December 11)*

Stantec Ltd. 2012

Noble Altona, NY (10)*8

Jain et al. 2011a

Wolfe Island, Ont (January-
June 12)

Stantec Ltd. 2014

A =Studies with comparable fatality rate data for bats; B= Studies with comparable fatality rate data for birds; all reports in this
table also report other fatality data.
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