2012 Spring Avian Survey

Wilton IV Wind Energy Center
Burleigh County, North Dakota

Prepared for
ENERGYZ
August 2012

TETRATECH EC, INC.




2012 Spring Avian Survey
Wilton IV Wind Energy Center

EXECUTIVE SUMMARY

Tetra Tech EC, Inc. (Tetra Tech) was contracted by Wilton IV Wind, LLC (Wilton 1V)) to
undertake spring avian use surveys for the proposed Wilton 1V Wind Energy Center (Project) in
Burleigh County, North Dakota. The Project is located on private lands and is tentatively
designed to have a nameplate capacity of 99 megawatts (MW) consisting of 62 GE 1.6 MW xle
wind turbine generators. The studies were conducted to identify potential avian impacts
associated with building and operating the wind conversion facility. Birds have been identified as
a group potentially at risk because of collisions with wind turbines and power lines, and
displacement due to the presence of the associated structures. Weekly surveys were performed at
the Project from March 16 to June 15, 2012, which included the spring migratory and early
summer seasons. Fixed point count surveys (800-meter [m] radius) were conducted at 7 points
distributed throughout the Wilton IV Project area.

A tota of 5,376 birds from 52 species including 653 that could not be identified to species were
observed within the Project area. Overal mean bird use within the Project area was 54.86
birds/20 minutes (min) and ranged from O to 603 birds/20 min.

Recent studies suggest that pre-construction avian use rates do not necessarily correlate with
post-construction fatality. Thus, the mean-use rates at the Wilton IV Wind Power Project do not
necessarily predict the risk of collision with turbines. Factors such as species behavioral
characteristics and weather events, factors not quantified in this survey, can aso influence
collision risk.

The non-raptor species with the highest mean use came from four different species groups:
Songhirds, Waterfowl, Craned/Rails, and Gulls/Terns, and included the Canada goose (14.37
birds/20 min), sandhill crane (11.02 birds/20 min), unidentified sparrow (6.65 birds/20 min), red-
winged blackbird (5.59 birds/20 min), and Franklin’s gull (2.83 birds/20 min). Species with a
high frequency of detection during the surveys but with a low mean use included ring-necked
pheasant (observed in 74.5 percent of all surveys), horned lark (observed in 61.2 percent of all
surveys), and western meadowlark (observed in 48.0 percent of al surveys). Of these species, the
Canada goose, sandhill crane, unidentified sparrow, and Franklin’s gull had encounter rates
above 1.00 birds flying at the height of the RSA/20 min. Canada geese are found as fatalities at
other wind facilities but in low numbers (less than 6). Sandhill cranes have demonstrated turbine
avoidance, and to date, there are no public records of turbine-related fatalities for the sandhill
crane, suggesting minimal risk of turbine-related fatalities for this species at the Project.
Franklin’s gulls have not been recorded as fatalities at windfarms with publicly available data,
suggesting minimal risk of turbine-related fatalities at the Project. The red-winged blackbird,
horned lark, western meadowlark, and ring-necked pheasant are commonly found as turbine-
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related fatalities, but any fatalities of these species at the Project are not likely to have
population-level impacts.

Raptor mean use at the Project was low relative to projects with publically available use data.
Red-tailed hawks and northern harriers had the highest mean use among raptors (both 0.16
birds/20 min). These species had encounter rates of 0.13 and 0.00 birds flying at the RSA
height/20 min respectively. Northern harriers are considered to have a low risk flight behavior
for collisions, whereas red-tailled hawks have been observed engaging in high-risk flight
behaviors at operationa wind facilities. Results from post-construction fatality monitoring
studies indicate that red-tailed hawks are frequently found as turbine-related fatalities; however,
few fatalities are expected within the Project area based on low frequency of observation for this
species. Additional raptor species observed during surveys included Swainson’s hawk,
American kestrel, peregrine facon, and great-horned owl. Swainson's hawk and American
kestrel have been recorded as fatalities at other wind facilities. Peregrine falcon and great-horned
owl have no recorded fatalities observed at wind farms with publicly available data. All four
species are likely to have low risk for turbine collisions at the Project due to low mean-use rates.
Additionally, 2 active red-tailed hawk, 1 active Swainson’s hawk, and 2 unknown inactive raptor
nests were detected within the Project area and a 1-mile buffer around the Project. The raptor
nesting activity is considered to be low but may present an additional increased risk for turbine
collisions when any young of the year raptors begin to fledge (i.e. leave the nest).

LISTED AND SENSITIVE SPECIES

No federaly listed threatened or endangered species were detected as an incidental observation,
during avian point count, raptor or lek surveys. One adult golden eagle was detected as an
incidental observation. The golden eagle is protected under the Bald and Golden Eagle
Protection Act. A total of 9 sharp-tailed grouse leks were located within the Project area and 1-
mile buffer during the grouse lek surveys. Four of the leks are within the Project area, indicating
a moderate use of the Project area by the species. No state listed species with regulatory
implications were detected during surveys. However, all native, migratory avian species are
protected by the Migratory Bird Treaty Act of 1918. To date, the U.S. Fish and Wildlife Service
has not initiated any law enforcement action against any wind development company based on
avian fatalities.
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Table ES-1. Spring Avian Use Summary

Variable Result Details

Non-raptors

Mean use 54.49 birds/20 Moderate risk (Section

min 3.1)

Federally listed" species observed within the Project area No

State-listed species” within the Project area 8 Section 3.5

Grouse leks observed within the Project area Yes 4 sharp tailed grouse
leks (Section 3.4)

Grouse leks observed within 1 mile of the Project area Yes 5 sharp tailed grouse
leks (Section 3.4)

Raptors

Mean use 0.37 birds/20 min | Low risk (Section 3.1)

Eagles observed within the Project area Yes Golden eagle (Section
3.5)

Federally™ listed species observed within the Project area No

State-listed” species within the Project area 4 Section 3.5

Habitat

Native habitat likely to be affected by development Yes Native prairie

Lakes (waterfowl and crane attractant) Yes Small cattle ponds

Wetlands (attractant for cranes, waterfowl, and other water- Yes Low areas and along

based species) Apple Creek

Cliffs (raptor nesting and traveling) None

River (permanent water source, migration corridor) Yes West branch of Apple
Creek

Known refuges or habitat features that may funnel migrants None

"Federally listed species include species listed as endangered, threatened, or candidate under the Endangered Species Act (ESA).
?The North Dakota Game and Fish Department maintains a list of Species of Conservation Priority (Hagen et al. 2005) but are not
afforded any formal protection by the state and there are no permitting requirements for these listed species.
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1.0 INTRODUCTION

1.1  WIND ENERGY AND BIRDS

Wind energy provides a clean, renewable energy source. As wind power has become more
common, the need to address potential environmental impacts has increased. Birds have been
identified as a group potentialy at risk because of collisions with wind turbines and power lines,
and displacement due to the presence of the associated structures (Erickson et a. 2005, Drewitt
and Langston 2006, Arnett et al. 2007). Specifically, migrant passerines (e.g., songbirds) are
found more often in post-construction fatality monitoring compared to other groups of birds
(Arnett et a. 2007). In fact, a newer generation wind energy facilities outside of California,
approximately 80 percent of documented fatalities have been songbirds, of which 50 percent are
often nocturnal migrants (Erickson et a. 2001, Johnson et a. 2002, Drewitt and Langston 2006,
Strickland and Morrison 2008). Locally breeding songbirds may experience lower fatality rates
than migrants because many of these species tend not to fly at turbine heights during the
breeding season. However, some breeding songbird species have behaviors that increase the risk
of collisions with turbines. For example, horned larks have been commonly found as fatalities at
wind farms that may be partially attributed to the breeding flight displays within the rotor swept
area (Pickwell 1931, Johnson and Erickson 2011).

Despite the observation that most wind farm fatalities are songbirds, raptor fatality historicaly
has received the most attention due to high fatality rates at the Altamont Wind Project in
Cdifornia (Thelander et al. 2003). Raptor fatalities at newer generation wind projects has been
low relative to previous generation wind farms, although there is substantial regional variation
(Johnson et a. 2002, Erickson et a. 2002, 2004, Kerns and Kerlinger 2004, Jain et al. 2007).
Although raptor fatality is reduced at newer generation facilities, raptors remain the avian species
group considered most susceptible to collisions with turbines (Strickland et al. 2011). Therefore
local micro-siting and site evauation efforts are still necessary to minimize potential project-
related impacts to raptors.

In addition to fatality associated with wind farms, there is potentia for bird species to avoid
areas near turbines or experience habitat displacement after the wind farm is in operation
(Drewitt and Langston 2006). To date, evidence of this potentia impact to birds does not
demonstrate a distinct trend; some studies have found a decreased density or abundance of birds
near turbines (e.g., grassland songbirds, Leddy et al. 1999, Erickson et a. 2004, Shaffer and
Johnson 2009), while others have found no evidence of declines near turbines (Devereux et al.
2008, Shaffer and Johnson 2009, Pearce-Higgins et al. 2012). However, Pearce-Higgins et al.
(2012) detected disturbance-related effects during construction, indicating that disturbance
effects may occur on a short-term basis.
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Particular concern over avoidance issues has been raised by agencies and non-governmental
groups with respect to grouse species (Manville 2004, USFWS 2012a). However, the existing
information on avoidance by grouse species is limited to observational studies, with results
varying by grouse species and source of disturbance (roads, oil and gas wells, vertical structures,
transmission lines). Studies of grouse and anthropogenic features have reported that some
species of grouse avoid transmission lines, improved roads, buildings, oil and gas wells, and
communication towers (Pitman et al. 2005, Pruett et al. 2009, and Johnson et al. 2011). But other
studies have found no evidence of avoidance of transmission lines or of wind facilities (Johnson
et al. 2011, Johnson et al. 2012). The only published research on operational wind facilities and
grouse suggest long-term data sets are needed to adequately assess impacts (Johnson et a. 2012).

Finally, most native, migratory birds are protected under the Migratory Bird Treaty Act (MBTA)
of 1918. Under the MBTA it is unlawful to take (i.e., kill) any migratory bird, including nests
and nest contents. Currently, there are no permits for incidental take of migratory birds
(Beveridge 2005). However, the USFWS does not usually take action if good faith efforts have
been made to minimize impacts. To date, no wind development company has been charged for
violations of the MBTA. Additionaly, The Bald and Golden Eagle Protection Act (BGEPA)
prohibit the take of any bald or golden eagle, alive or dead, including any part, nest, or egg.
Currently applications for incidental take under BGEPA for golden eagles are currently being
considered by USFWS west of 100 degrees west longitude (USFWS 2009) which would include
this Project.

1.2 STUDY DESCRIPTION

Wilton Wind IV, LLC (Wilton Wind 1V), a subsidiary of NextEra Energy Resources, LLC, is
planning to develop the Wilton 1V Wind Energy Center (Project) in Burleigh County, North
Dakota (Figure 1), located entirely on private lands. Wilton Wind IV is committed to
environmenta due diligence and has contracted Tetra Tech EC, Inc. (Tetra Tech) to conduct
spring avian surveys at the Project to quantify local avian use in the area and to evaluate the
potential impacts of the Project to birds detected during the survey. The objectives meet the
requirements recommended under the Tier 3 of the USFWS Land-Based Wind Energy
Guidelines (USFWS 2012a).

The Project covers 15,752 acres and is mostly located in the Northwestern Glaciated Plains
Ecoregion, with western portions of the Project located in the Northwestern Great Plains
Ecoregion (Bryce et a. 1996). This semiarid region of North Dakota includes level to rolling
plains topography with isolated sandstone buttes or badlands formations. Historically, much of
the landscape was a mix of western mixed-grass prairie and short-grass prairie with associated
wetlands of the Missouri Slope and River Breaks subregions (Bryce et al. 1996). Today, native
grasslands still persist mostly in areas of steep or broken topography and have been largely
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replaced by agriculture in level areas. Agriculture in the area is predominantly dry-land farming
of barley, sunflowers, corn, spring and winter wheat interspersed with cattle grazing.

North Dakota has 365 documented bird species (Faanes and Stewart 1982) and is situated within
the Central Flyway, one of the main bird migratory routes in North America (USFWS 2011b).
The Centra Flyway runs through the central portion of the U.S. and, as a consequence, the
Project Area. During spring migration, most birds that move aong the Central Flyway travel
from the tropics of South America viathe Gulf of Mexico through the central states, eventually
reaching breeding grounds as far away as Alaska and northern Canada (USFWS 2011b).

2.0 METHODS

To evaluate avian risk at wind energy facilities, standardized protocols for pre-construction point
counts have been established and were used in this study. This protocol is designed to be
responsive to the level of effort recommended in the National Wind Coordinating Committee’s
Comprehensive Guide to Studying Wind Energy/Wildlife Interactions (Strickland et al. 2011)
and the U.S. Fish and Wildlife Service Land-Based Wind Energy Guidelines (USFWS 20123).
Data collected from these counts are used to identify species or species groups that may be at
risk from Project development and may provide additiona information for micro-siting wind
facilities to minimize impacts to birds. Results in this report are presented in terms of species
groups, and highlight any federal and state-listed protected species.

2.1 AVIAN SURVEYS

211 Fixed-point Surveys

An experienced field biologist conducted 20-minute (min) point count surveys at 7 locations
within Project area to evaluate avian use, behavior, and species (Figure 2). The biologist
conducted 14 weekly surveys from March 16 through June 15, 2012 (Table 1), thereby
encompassing the spring migration and summer breeding seasons. Tetra Tech distributed the
survey locations throughout the Project area and chose locations that maximized the 360-degree
sight distance for the observer and covered a diversity of habitats.

The field biologist collected data on all birds observed within an 800-m radius of the point count
location. Surveys at each point lasted for 20 minutes, during which time the biologist
continuously recorded any visual or auditory observations. The biologist recorded the following
data: species, number of individuals, time of observation, height aboveground, and behavior. The
biologist estimated flight heights and distances using existing reference points such as
meteorological towers and local transmission lines, as well as landscape contours shown on
topographic maps. Fight direction was recorded for individuals making directiona flights
through the Project area, but was not recorded for individuas making localized movements.
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The survey protocol used in this study is designed to collect data on all bird species and to
provide results that are comparable with other studies at wind farms, rather than to target specific
taxa. The benefit of using this protocol is that it estimates avian use throughout the day and
captures activity by a variety of bird species. During the breeding season, and to a lesser extent
in the fall and winter, songbirds are most active in the morning and can be difficult to detect
during the afternoon. In contrast, raptors become active as the sunlight heats the air and creates
thermals, which many individuals use for soaring (Ballam 1984). Thus, raptors are more readily
detected several hours after sunrise. Therefore, this protocol is appropriate for characterizing the
entire bird community using the Project. It should be noted, however, that this survey protocol
can only detect nocturnal migrants should they be local breeders within the Project area or if they
utilize the Project as stopover habitat.

Tetra Tech chose 20-minute survey periods because they provide adequate time to detect both
raptors and non-raptors. However, time periods of 20 minutes may lead to double-counting of
songbirds (i.e., counting the same individual more than once) because individuals may appear
and disappear from view. For example, if a horned lark is detected perched on a fence then
disappears from view and, 6 minutes later, a horned lark is seen flying, these birds are recorded
as separate observations because it is not possible to distinguish individuals. Double-counting of
birds is not problematic for this type of survey because the objective is to document use in terms
of number of birds noted per 20-minute survey, not number of distinct individua birds.

Detectability varies among species and potentially not all individuas within the 800-m radius
were counted. This variation in detectability results in an overestimate of mean use for
conspicuous species and an underestimate of mean use for reclusive species (Thompson 2002).
Birds not easily identifiable, such as those seen under low light conditions or small birds seen at
a distance were identified to the lowest taxonomic level possible. Hence, unidentified birds are
included in the results.

2.1.2 Raptor Nest Surveys

The purpose of raptor nest surveysis to estimate the number of active and inactive raptor nestsin
the Project area. A biologist conducted the raptor nest survey across the Project area before trees
began to leaf out to increase visibility of raptor nests. Where possible, biologists also surveyed
an approximately 1-mile radius buffer around the Project area. Once a nest was located, the
biologist returned during the raptor breeding season to collect data on species, location, and
activity status. Nests were classified as active if they had presence of an adult or young, active
territory defense by an individual, or the presence of feathers, egg shells or droppings underneath
the nest; otherwise they were classified as inactive. In addition, biologists determined the nest
condition and substrate. Biologists visited nests a minimum of two times, once to determine the
location of the nest and once to determine if the nest was active. This second check also allowed
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biologists to detect late-nesting species such as Swainson’s hawks. Raptor nest surveys provide
an estimate of the number and species of raptors that use stick nests in the area. Ground-nesting
raptor species, such as northern harriers, were not surveyed.

2.1.3 Lek Location Surveys

The USFWS along with the North Dakota Game and Fish Department (NDGFD) have expressed
concern regarding residential sharp-tailed grouse as a species of habitat fragmentation concern as
outlined in the USFWS published Land-Based Wind Energy Guidelines (USFWS 2012a). A
biologist from Wenck Associates Inc. (Wenck) conducted grouse lek surveys to identify areas of
use by breeding prairie grouse within the Project and surrounding area. Surveys were completed
from April 10" to May 1%, 2012, from ¥ hour before sunrise to two hours after sunrise within the
one-mile of the Project. A detailed report on the methods and results are presented in a separate
report in Appendix 3.

2.1.4 Incidental Observations

Incidental observations included observations that occurred 1) during travel between points, 2)
before or after the official 20-min survey period, 3) outside of the 800-m radius circular plot, and
4) during raptor nest and grouse lek surveys. Biologists recorded these observations on separate
data sheets and these data were not used in the forma anaysis, however, a summary of
incidental birds is presented to provide additiona information about species found in the local
area.

215 Listed SpeciesInformation

The Bald and Golden Eagle Protection Act (BGEPA) prohibits the take of any bald or golden
eagle, alive or dead, including any part, nest, or egg. “Take” is defined as “pursue, shoot, shoot
at, poison, wound, kill, capture, trap, collect, molest or disturb” abald or golden eagle. “Disturb”
means to agitate or bother an eagle to a degree that causes, or is likely to cause, 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. Applications for incidental take under BGEPA for
golden eagles are currently being considered by USFWS west of 100 degrees west longitude
which includes this Project (USFWS 2009).

The Endangered Species Act (ESA), as administered by the USFWS, mandates protection of
species federally listed as threatened or endangered and their associated habitats. The ESA
makes it unlawful to “take” alisted species. Take is defined as “to harass, harm, pursue, hunt,
shoot, wound, kill, trap, capture or collect or attempt to engage in any such conduct” (USFWS
2011b). A list of endangered, threatened and candidate species for Burleigh County can be found
at: http://ecos.fws.gov/tess public/countySearch! speciesByCountyReport.action?fips=38015.
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The State of North Dakota does not have a state endangered or threatened specieslist. Only those
species listed by the ESA are considered threatened or endangered in North Dakota. However the
NDGFD have identified 100 Species of Conservation Priority within North Dakota. These
species are ranked in three priority levels based on such factors as known status, funding
availability, and presence of breeding habitat within North Dakota (Hagen et al. 2005). The
definitions of each rank are listed below:

o Leve I: A species having a high level of conservation priority because of declining status
either in North Dakota or across their range; or a high rate of occurrence in North Dakota
constituting the core of the species’ breeding range, but are at-risk range wide, and non-
State Wildlife Grants funding is not readily available to them.

o Leve II: Species having a moderate level of conservation priority; or a high level of
conservation priority, but a substantial amount of non-State Wildlife Grant funding is
available to them.

o Leve Ill: North Dakota's species having a moderate level of conservation priority, but
are believed to be periphera or do not breed in North Dakota.

Speciesthat are listed under the 100 Species of Conservation Priority are not afforded any formal
protection by the state or require specia take permits. Additiona information on North Dakota
Species of Conservation Priority can be found at: http://www.gf.nd.gov/conservation-nongame-
wildlife/species-conservation-priority.

2.1.6 Data Quality Assurance/Quality Control

Tetra Tech implemented quality assurance and quality control measures during all stages of data
collection, analysis, and report preparation. To ensure legibility and completeness of data sheets,
each biologist reviewed all data sheets, providing clarification as needed, before data entry into a
FileMaker Pro™ relational database for data storage and anaysis. Prior to analysis, an
independent reviewer conducted a 100-percent quality review of the data entries. Any questions
that arose at this time were directed toward and answered by the field biologist.

2.2 ANALYSIS

2.2.1 Species Groupings

Tetra Tech considered two primary groups of interest: raptors and non-raptors. Tetra Tech
defined raptors as vultures, hawks, eagles, falcons, and owls. All other species groups are
defined as non-raptors.
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2.2.2 Avian Use

Tetra Tech derived avian use (mean use) of the Project by calculating the average number of
birds observed per 20-min survey at each point. To evaluate the diversity and composition of
avian species using the Project area, Tetra Tech summarized the number of individuals (birds/’20
min) and species. Tetra Tech also calculated a measure of variability (90 percent confidence
intervals) for al mean use values. In addition, the number of observations is also presented,
where an observation can be either an individual bird or a discrete flock of birds. This
information helps evaluate whether high mean use is driven by a single event (e.g., alarge flock
of birds moving through the Project area on migration). Because individual birds are not
uniquely marked and identified, actual population size or abundance cannot be determined. One
individual may be counted multiple times during a survey period or across survey periods.
Although mean use of a given species does not equate to abundance, it does provide an index
that islikely proportional to abundance and activity within the Project.

2.2.3 Flight Behavior

Tetra Tech evaluated flight behavior by calculating the proportion of flying birds observed
below, within, or above the height of the anticipated turbine rotor swept area (RSA). Wilton 1V
plans to develop the Project using General Electric 1.6 Megawatt (MW) turbines. These turbines
have a hub height of 80 meters and rotor diameter of 100 meters. With these specifications, the
estimated RSA was between 30 and 130 m above ground. Tetra Tech considered a bird to have
flown within the height range of the anticipated RSA if any of its recorded heights fell within the
upper or lower limits of the anticipated RSA.

2.2.4 Encounter Rate

To estimate the rate at which a species flew at the height of the anticipated RSA, Tetra Tech
applied the following equation to every species observed in the Project area:

Encounter Rate = A*P* P;

A is the mean number of birds/20 min for a given species, P; is the proportion of all activity
observations for a given species that were flying; and P; is the proportion flying observations that
were within the height range of a turbine RSA for a given species. The encounter rate provides
information on the rate at which a species may move at a height that is consistent with the RSA
of the proposed turbines. This information is an important component in evaluating risk of
collisions; however, this number alone does not indicate project-related impact to a species.
Species with a high encounter rate are at a higher risk of collison than species with a low
encounter rate, but it does not mean that turbine-related fatalities are certain. Other factors such
as turbine location or a species ability to detect turbine blades, flight maneuverability, and
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habitat selection aso influence fatality (Orloff and Flannery 1992, Drewitt and Langston 2008,
Martin 2011). Encounter values are sensitive to large flocks of birds flying within the RSA
height; that is, a species will have a high encounter rate even if only seen once in the RSA in a
large, flying flock.

2.25 Fatality Risk

The highly regional nature of avian mean use across North America and the scarce data on avian
fatalities at wind farms in many parts of the continent, combined with other risk influences such
as individua species behavior and weather, contribute to uncertainty in predicting fatality rates
(Arnett et a. 2007, Strickland et al. 2011). A recent meta-analysis suggests that pre-construction
studies provide poor indicators of post-construction fatality (Ferrer et al. 2012). WEST (2011)
suggests that the most accurate predictors of fatality at a wind project are records of species-
specific fatalities detected at nearby wind projects. As a result of uncertainty in predicting
fatality rates, Tetra Tech did not attempt to derive fatality estimates from mean use data, but will
highlight those species or groups with high use values that may experience Project-related
fatalities or whose regional population could be impacted by development. Additionally, Tetra
Tech will highlight species with high frequencies of observation, high encounter rates, and those
with records of turbine-related fatality at other wind projects, as these variables may aso indicate
potential collision risk at the Project.

3.0 RESULTS

3.1 AVIAN USE AND FREQUENCY OF OCCURRENCE

Biologists surveyed 3,476 acres of the Project area during point count surveys, covering 22
percent of the Project area’ s total area (15,752 acres). The 7 point count locations were surveyed
14 times, resulting in 98 total 20-min surveys. A total of 5,376 birds from 52 species and 653
that could not be identified to species (all unidentified sparrows) were recorded within the
Project area during the fixed-point count surveys (Table 2). Overall mean bird use for the Wilton
IV Wind Energy Center was 54.86 birds/20 min and ranged from 0O to 603 birds/20 min.

Overal mean use by non-raptors was 54.49 birds/20 min. Songbirds, Waterfowl, and
Cranes/Rails comprised 38.7, 30.0, and 20.1 percent of all species observed, respectively, and
were distributed throughout the Project area. Among species groups, mean use was highest for
songbirds (21.26 birds/20 min; Table 2), and songbirds were observed in 94.9 percent of all
surveys. The non-raptor species with the highest mean use came from four different species
groups: Songbirds, Waterfowl, Cranes/Rails, and Gulls/Terns, and included the Canada goose
(14.37 birds/20 min, observed in 13.3 percent of all surveys), sandhill crane (11.02 birds/20 min;
observed in 12.2 percent of all surveys), unidentified sparrow (6.65 birds/20 min; 4.1 percent of
all surveys), red-winged blackbird (5.59 birds/20 min, observed in 37.8 percent of all surveys),
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and Franklin's gull (2.83 birds/20 min; observed in 3.1 percent of all surveys, Table 2). Other
species with a high frequency of detection during the surveys but with alow mean use included
ring-necked pheasant (1.51 birds/20 min, observed in 74.5 percent of al surveys), horned lark
(1.77 birds/20 min, 61.2 percent of all surveys), and western meadowlark (0.82 birds/20 min,
48.0 percent of al surveys; Table 2). Each other non-raptor species had a mean use of less than
1.90 birds/20 min or was detected in less than 48 percent of al surveys. Other non-raptor species
groups observed during the surveys included Gamebirds, Pigeons/Doves, Waterbirds, and
Woodpeckers (Table 2).

Non-raptor mean use was highest on March 16 (247.43 birds/20 min), April 20 (199.14 birds/20
min) and March 26 (125.71 birds/20 min; Figure 3). Observations on March 16 were comprised
of mostly Canada geese (1,138 individuals observed in 17 flocks ranging in size from 20 to 140
individuals, 77% of all observations). The primary contributors to the high mean use on April 20
were unidentified sparrows (645 individuals observed in 6 distinct flocks and ranging from 25 to
250 individuals), red-winged blackbird (392 individuals), and Franklin’s gull (277 individuals).
On March 26, the primary contributor to the high mean use was the sandhill crane (772
individuals distributed between 8 flocks ranging from 15 to 275 individuals). Mean use for non-
raptors was highest at point count location 3 (103.14 birds/20 min; Figure 4). Species
contributing to the high mean use at this point included sandhill crane (621 individuals), Canada
goose (523 individuals) and Franklin’s gull (100 individuals; Table 3). The habitat at point 3
consists of row crops (wheat) and short-grass prairie possibly enrolled in the Conservation
Reserve Program (CRP). The habitat at this point is not unique within the Project area. However,
most of the birds observed at point 3 were flying through the Project area in flocks of 15 to 275
individuals and not stopping in the immediate vicinity of the Project.

Raptors are a group of special interest because of their propensity to fly at heights similar to a
turbine RSA. Overall mean use for raptors was 0.37 birds/20 min (Table 2); raptors were not
among the most frequently observed species groups during the spring surveys. The raptor species
with the highest mean use was the red-tailed hawk (0.16 birds/20 min; observed in 12.2 percent
of al surveys) and northern harrier (0.16 birds/20 min; observed in 14.3 percent of al surveys).
Other raptor species detected included the Swainson’s hawk and peregrine falcon, great-horned
owl, and American kestrel, each with mean use value of 0.01 birds/20 min with each observed in
1.0 percent of all surveys (Table 2).

Mean use by raptors was highest on March 26 (1.29 birds/20 min) and May 3 (1.00 birds/20 min;
Figure 5). Observations on March 26 included red-tailed hawk (5 individuals), northern harrier
(3 individuals) and American kestrel (1 individual). Observations on May 26 included 4 red-
tailed hawks, 2 northern harriers, and 1 peregrine falcon. Mean use for raptors was less than 0.58
birds/20 min for all other survey dates. Mean use for raptors was highest at point count locations
4,1, and 3 (0.64, 0.64, and 0.57 birds/20 min respectively; Figure 6). Species contributing to the
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mean use at these points were mostly red-tailed hawks and northern harriers (Table 3). In
addition to red-tailed hawks and northern harriers; point count location 1 had one American
kestrel and one Peregrine falcon. Raptor mean use was equal to or less than 0.29 birds/20 min at
al other points. Point count locations 4, 1 and 3 each encompass short-grass prairie and
agricultural (mostly wheat) fields, both of which provide foraging opportunities for raptors.
These features are not unique to these point count locations or within the Project area.

3.2 FLIGHT HEIGHT AND ENCOUNTER RATE

During spring avian use surveys, biologists collected behavioral datafor 98.6 percent of al birds
observed during point count surveys of which 83.4 percent were observed flying. The biologist
collected flight height data for 99.9 percent and flight direction for 83.5 percent of those
observations (i.e., most individuals were observed making directional flights). Of non-raptor
species observed flying, 37.2 percent flew above the height of the anticipated RSA, 45.5 percent
flew at the height of the anticipated RSA and 17.3 percent flew below the height of the
anticipated RSA (Table 4). Of raptor species observed flying, 9.1 percent flew above the height
of the anticipated RSA, 39.4 percent flew at the height of the anticipated RSA, and 51.5 percent
flew above the height of the anticipated RSA. Data on flight direction are located in Appendix 1.
Most birds observed making direct flight over the Project were moving in a northerly direction
(80.3 percent of all direct flights). In combination with the timing of flights (Figure 3), these data
suggest that much of the non-raptor use observed at the Project area is due to migratory
movements.

Canada goose had the highest encounter rate (6.54 birds flying at RSA height/20 min; Table 5),
followed by unidentified sparrow (6.32 birds flying at RSA height/20 min), sandhill crane (3.68
birds flying at RSA height/20 min), and Franklin’s gull (2.83 birds flying at RSA height/20 min).
Each other species had an encounter rate below 0.83 birds flying at RSA height/20 min.

3.3 RAPTOR NEST SURVEYS

Raptor nests detected within the Project area or 1-mile buffer included 2 red-tailed hawks, 2
unknown nests, and 1 Swainson’s hawk (Figure 7). The red-tailed hawk nests were found on
April 5 and May 9 with each remaining active during the survey period. The Swainson’s hawk
nest was detected on May 19" within the 1-mile buffer around the Project area The two
unknown nests were found on April 15 and April 25. Both unknown nests appeared to never be
active during the survey period.

3.4 LEK SURVEYS

During grouse lek surveys conducted within the Project area and a surrounding 1-mile buffer
from April 10" to May 1%, atotal of 9 sharp-tailed grouse leks were found within the Project area
and 1-mile buffer (Figure 7; WENK 2012). Four of the leks were within the Project area (Figure
7). Each lek had a minimum of 4 individuals (includes males and females) observed, with the
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maximum number of grouse observed at one lek being 21 individuals (Iek 8). A full report on the
grouse lek surveysis presented in Appendix 3.

3.5 INCIDENTAL OBSERVATIONS

The biologist documented 17 species as incidental observations (Table 6). Of these species, 4
(golden eagle, lesser scaup, merlin, wild turkey) were not detected during spring point count
surveys.

3.6 LISTED SPECIES

No federal threatened or endangered species were observed during avian point count, raptor or
lek surveys or as an incidental observation. One adult golden eagle was observed incidentally
near survey point 7 on March 26™ in flight within the anticipated RSA. The golden eagle is
protected by the BGEPA (Section 2.1.5).

Four Level | (Franklin’s gull, Swainson’s hawk, upland sandpiper, and grasshopper sparrow),
seven Level Il (bobolink, dickcissel, redhead, sharp-tailed grouse, northern harrier, golden eagle
and northern pintail), and one Level 111 (peregrine falcon) state-listed Species of Conservation
Priority were observed during point counts, raptor nest, lek surveys, or as incidental observations
within the Project Area.

4.0 DISCUSSION

The avian community detected within the Project area during spring surveys was characterized
by species associated with typical mid-western agricultural lands and short-grass prairie
vegetation. The majority of the Project area and vicinity has been developed for agricultural use,
specifically crops such as wheat, sunflower, and corn, with additional developed lands devoted to
pastureland for cattle. Within disturbed habitats such as these, the greatest potential impact of
wind facilities to avian species is risk of collisions with turbines. Mean avian fatality rates
estimated from wind facilities in the Midwest (NE, WI, MN, and IA) range from 0.44 to 11.83
birds/turbine/year (0.49 — 7.17 birdsMW/year; Tetra Tech 2012). Project-related bird fatalities
are expected to fall within this range.

In areas mostly dominated by native short-grass prairie, additional loss of habitat from
developing these areas may impact resident and migratory avian species. The presence of native
grassland habitats within the Project area suggests that additional disturbance and habitat loss
caused by construction and operation of the Project may cause birds to avoid the Project area,
and may ater the current use of habitat by bird species within the Project area (Tetra Tech 2011).
The greatest potential for habitat |oss would be for sharp-tailed grouse. Current research suggests
that certain grouse species may avoid anthropogenic structures (USFWS 2012a, Hagen et al.
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2011) however, long-term data sets are still needed to best assess wind energy impacts (Johnson
et a. 2012).

41 NON-RAPTOR USE AND COLLISION RISK

The Canada goose, sandhill crane, red-winged blackbird, and Franklin's gull were species with
the highest mean use within the Project area and were among the species most frequently
detected. Additionally, unidentified sparrows, which probably represent a group of similar
species, had high mean use. Three of these species, Canada goose, Franklin's gull and sandhill
crane, are migratory with most individuals moving through the region (and the Project area) to
breeding grounds further north as indicated by their flight direction and large flock size. Three
species had a high frequency of detection but a low mean use at the Project: ring-necked
pheasant, horned lark, and western meadowlark. These eight species are local residential and
migratory species commonly associated with the open pastureland, short-grass prairie, and row-
crop agriculture habitats found throughout the Project area. These species are widely distributed
across the country and can be expected to occur where suitable habitat is present.

The red-winged blackbird, horned lark, western meadowlark, and ring-necked pheasant are
commonly found as turbine-related fatalities (more than 20 records of post-construction fatality
from 27 studies; Tetra Tech 2012; Johnson et a. 2000, Howe et a. 2002, Derby et al. 2007, TRC
Environmental 2008, Gruver et al. 2009, BHE Environmental 2010, Jain et al. 2011, Grodsky
and Drake 2011), particularly horned larks which exhibit breeding flight displays that may bring
them into the height of the RSA (Johnson and Erickson 2011). Thus, risk of turbine-related
fatalities exists for each of these species at the Project. However, Project-related fatalities of red-
winged blackbird, horned lark, western meadowlark, and ring-necked pheasant, should they
occur, are unlikely to have population-level impacts because collision fatalities appears to have
little effect North American landbird populations (Arnold and Zink 2011).

Species with high mean use but that are considered to have low risk for fatalities include sandhill
crane, Franklin’s gull, and Canada goose. Although flying at the height of the RSA represents a
collision risk, sandhill cranes have been documented atering flight direction in response to
turbines at wind facility in South Dakota (Nagy et al. 2011), and multiple studies have
documented sandhill cranes gradually climbing as they approach marked power lines (Morkill
and Anderson 1991, Murphy et a. 2009). The avoidance behavior observed at other studies, and
lack of documented turbine-related fatalities of the sandhill crane suggests alow risk of Project-
related fatality for this species. While no studies have documented avoidance behavior by
Franklin’s gulls similar to sandhill cranes, the lack of documented fatalities at wind facilities
with publicly available data within the breeding range and migratory pathway of Franklin’s gulls
indicate a low risk of fatalities to occur at the Project (20 studies; Tetra Tech 2012).
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Additionally, Canada goose has a low number of fatality observations (less than 6 records of
post-construction fatalities from 27 studies; Tetra Tech 2012).

The remaining non-raptor species detected during spring surveys have low risk for turbine
collisions at the Project due to a combination of relatively low mean-use rates, infrequent flight
within the height of the RSA, and/or few or no records of fatalities at other wind facilities with
publically available results of fatality data.

4.2 RAPTOR USE AND COLLISION RISK

High raptor use (greater than 2.0 birds/20 min) has been associated with high raptor fatality at
wind farms (Strickland et al. 2011). Conversely, raptor fatality appears to be low when raptor use
islow (less than 1.0 birds/20 min; Strickland et al. 2011), which is the case for raptor use at the
Project. A factor contributing to the low raptor use of the Project area may be the number of
active raptor nests detected during nests surveys. Because raptor activity is typically higher near
active nests than areas without active nests, and raptors may have increased potential for
collision as they repeatedly fly within the Project area during nesting activities.

Red-tailed hawks and northern harriers were the raptor species with the highest mean use and
were also among the most frequently detected raptor species at the Project. Both species are
commonly associated with agricultura and grassland habitats which provide opportunities for
foraging, an activity associated with susceptibility to turbine-collisions (Thelander et al. 2003).
In arecent study of raptor response to wind farms, northern harriers were identified as having a
low risk flight behavior for collisions whereas red-tailed hawks were observed engaging in high-
risk flight behaviors at operationa wind facilities (Garvin et al. 2011). Risks of collision for
northern harriers are believed to be low because the majority of foraging flights occur below
typical RSA heights (Whitfield and Madders 2006). Thus, risk of turbine-related fatalities at the
Project is expected to be low given the low level of use. As aresult, Project-related fatalities of
northern harrier, should they occur, are unlikely to have population-level impacts because
northern harriers are common nationwide (Sauer et a. 2011). Results from post-construction
fatality monitoring studies indicate that red-tailed hawks are frequently found as turbine-rel ated
fatalities (228 records of red-tailed hawk from 27 studies - Tetra Tech 2012; Jain 2005, Grodsky
and Drake 2011, Johnson and Erickson 2011). However, Garvin et a. (2011) documented that
red-tailed hawks, despite high-risk flight behavior, aso demonstrated collision avoidance
behavior (Garvin et al. 2011). Thus, risk of turbine-related fatalities at the Project exists for red-
tailed hawks, but turbine-related fatalities would be expected to be low given the low level of use
and low number of nests detected within the Project area and 1-mile buffer. Project-related
fatalities of red-tailed hawk, should they occur, are unlikely to have population-level impacts
because red-tailed hawks are common nationwide (Sauer et a. 2011).
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Two other raptor species detected during spring surveys (Swainson’s hawk and American
kestrel) have been recorded as fatalities at other wind facilities (Derby 2007, Gritski et al. 2008,
Johnson and Erickson 2011). Peregrine falcon and great-horned owl have not been recorded as
fatalities observed at wind farms with publicly available fataity data. All are likely have low risk
for turbine collisions at the Project due to the relatively very low mean-use rates.

4.3 LISTED SPECIES

No federal listed threatened or endangered species were detected incidentally during avian point
count, raptor or lek surveys. One adult golden eagle was detected as an incidental observation.
The golden eagle is protected under the BGEPA. Although applications for incidental take
permits are available, none have been issued to date. Projects that are applying for permits have
are those with a perceived high risk of eagle fatality or have an additional permitting requirement
based on land ownership. Consultation with the USFWS would provide further information on
local interpretation of the Draft Eagle Conservation Plan Guidance (USFWS 2011c).

No state listed designated species with regulatory implications were detected during surveys.
However, al native, migratory avian species are protected by the Migratory Bird Treaty Act of
1918.

4.4 CONCLUSIONS

Results of the 2012 spring avian surveys at the Wilton IV Wind Energy Center suggest an overall
low impact of the Project on the local avian community. The high mean-use rate at the Project by
non-raptors is primarily driven by afew common residents and migratory species not commonly
reported as fatalities at wind energy facilities with results from post-construction fatality
monitoring. Raptor use was relatively low for each raptor species detected. Although there is
potential for turbine-related fatalities of Canada goose, sandhill crane, horned lark, western
meadowlark, red-winged blackbird, red-tailed hawk, and Franklin’s gull at the Project, fatalities
are not expected to have population-level impacts. If avian fatality rates are similar to other wind
facilities within the region, we would expect them to fall between 0.44 — 11.83 birds/turbine/year
(0.49 — 7.17 birdMW/year). Additionally, the potential for turbine-related fatalities exists for
nocturnal migrant species not identifiable by the methods of this study.

No federally listed threatened or endangered species were detected incidentally during avian
point count, raptor or lek surveys. One adult golden eagle was detected as an incidental
observation. The golden eagle is protected under the BGEPA. A total of 9 sharp-tailed grouse
leks were located within the Project area and 1-mile buffer. Four of the leks are within the
Project area indicating a moderate use of the Project area by the species. No state listed
designated species with regulatory implications were detected during surveys. However, all
native, migratory avian species are protected by the Migratory Bird Treaty Act of 1918.
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Mean Use (birds/20 min)

Figure 3. Non-raptor mean use by survey date in Spring at the Wilton IV Wind Energy Center.
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Figure 5. Raptor mean use by survey date in Spring 2012 at the Wilton IV Wind Energy Center.
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Table 1. Spring 2012 point count survey dates at the Wilton 1V
Wind Energy Center.

Survey number Date(s)
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3/21
3/26
4/4

4/10
4/20
4127
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5/19
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6/2

6/9
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Table 2. Avian species, by species grouping, observed during,Spring 2012 point count surveys at the Wilton IV Wind Energy Center.

Overall Number Number Mean Use Frequency Percent Composition
Species Grouping Rank* of of # birds per 20 min. % of surveys
Birds Observations (90% confidence interval) detected Group Overall
Songbirds

unidentified sparrow 652 7 6.65 (0.00-13.39) 4.1 31.3% 12.1%
red-winged blackbird 548 52 5.59 (0.36-10.82) 37.8 26.3% 10.2%
horned lark 173 83 1.77 (1.36-2.18) 61.2 8.3% 3.2%
American crow 159 22 1.62 (0.27-2.97) 20.4 7.6% 3.0%
common grackle 91 33 0.93 (0.35-1.51) 24.5 4.4% 1.7%
western meadowlark 80 62 0.82 (0.65-0.99) 48.0 3.8% 1.5%
European starling 80 1 0.82 (0.00-2.16) 1.0 3.8% 1.5%
brown-headed cowbird 80 9 0.82 (0.29-1.35) 8.2 3.8% 1.5%
barn swallow 44 21 0.45 (0.28-0.62) 20.4 2.1% 0.8%
bobolink 36 28 0.37 (0.22-0.52) 19.4 1.7% 0.7%
American goldfinch 26 23 0.27 (0.18-0.36) 21.4 1.2% 0.5%
vesper sparrow 23 21 0.23 (0.13-0.33) 18.4 1.1% 0.4%
clay-colored sparrow 19 17 0.19 (0.10-0.28) 14.3 0.9% 0.4%
American robin 19 19 0.19 (0.11-0.27) 14.3 0.9% 0.4%
house sparrow 15 5 0.15 (0.00-0.30) 5.1 0.7% 0.3%
American tree sparrow 8 2 0.08 (0.00-0.18) 2.0 0.4% 0.1%
song sparrow 5 5 0.05 (0.01-0.09) 5.1 0.2% 0.1%
savannah sparrow 5 5 0.05 (0.01-0.09) 51 0.2% 0.1%
dickcissel 5 4 0.05 (0.00-0.10) 3.1 0.2% 0.1%
western kingbird 3 2 0.03 (0.00-0.07) 2.0 0.1% 0.1%
pine siskin 3 1 0.03 (0.00-0.08) 1.0 0.1% 0.1%
yellow-headed blackbird 2 2 0.02 (0.00-0.04) 2.0 0.1% 0.0%
grasshopper sparrow 2 2 0.02 (0.00-0.04) 2.0 0.1% 0.0%
eastern kingbird 2 1 0.02 (0.00-0.05) 1.0 0.1% 0.0%
yellow warbler 1 1 0.01 (0.00-0.03) 1.0 0.0% 0.0%
unidentified warbler 1 1 0.01 (0.00-0.03) 1.0 0.0% 0.0%
house wren 1 1 0.01 (0.00-0.03) 1.0 0.0% 0.0%
Group Total 2083 430 21.26 (12.59-29.93) 94.9 38.7%

Waterfowl



Table 2.  Avian species, by species grouping, observed during Spring 2012 point count surveys at the Wilton IV Wind Energy Center.

Overall Number Number Mean Use Frequency Percent Composition
Species Grouping Rank* of of # birds per 20 min. % of surveys
Birds Observations (90% confidence interval) detected Group Overall
Canada goose 1408 24 14.37 (4.35-24.39) 13.3 87.4% 26.2%
snow goose 184 2 1.88 (0.00-4.90) 2.0 11.4% 3.4%
mallard 12 6 0.12 (0.04-0.20) 6.1 0.7% 0.2%
northern pintail 2 1 0.02 (0.00-0.05) 1.0 0.1% 0.0%
blue-winged teal 2 1 0.02 (0.00-0.05) 1.0 0.1% 0.0%
American wigeon 2 1 0.02 (0.00-0.05) 1.0 0.1% 0.0%
redhead 1 1 0.01 (0.00-0.03) 1.0 0.1% 0.0%
Group Total 1611 36 16.44 (5.61-27.27) 18.4 30.0%
Cranes/Rails
sandhill crane 1080 18 11.02 (0.83-21.21) 12.2 100.0% 20.1%
Group Total 1080 18 11.02 (0.83-21.21) 12.2 20.1%
Gulls/Terns
Franklin’s gull 277 4 2.83 (0.13-5.53) 3.1 98.6% 5.2%
ring-billed gull 4 3 0.04 (0.00-0.08) 3.1 1.4% 0.1%
Group Total 281 7 2.87 (0.17-5.57) 6.1 5.2%
Gamebirds
ring-necked pheasant 148 134 151 (1.28-1.74) 74.5 96.7% 2.8%
sharp-tailed grouse 3 2 0.03 (0.00-0.07) 2.0 2.0% 0.1%
gray partridge 2 2 0.02 (0.00-0.04) 2.0 1.3% 0.0%
Group Total 153 138 1.56 (1.32-1.80) 75.5 2.8%
Pigeons/Doves
rock pigeon 40 6 0.41 (0.09-0.73) 6.1 51.3% 0.7%
mourning dove 38 25 0.39 (0.19-0.59) 18.4 48.7% 0.7%
Group Total 78 31 0.80 (0.41-1.19) 22.4 1.5%
Waterbirds
killdeer 28 22 0.29 (0.17-0.41) 214 53.8% 0.5%
upland sandpiper 8 8 0.08 (0.03-0.13) 7.1 15.4% 0.1%
common snipe 8 8 0.08 (0.02-0.14) 6.1 15.4% 0.1%
Wilson's snipe 4 4 0.04 (0.00-0.08) 3.1 7.7% 0.1%
American coot 4 1 0.04 (0.00-0.11) 1.0 1.7% 0.1%

Group Total 52 43 0.53 (0.37-0.69) 35.7 1.0%




Table 2.  Avian species, by species grouping, observed during Spring 2012 point count surveys at the Wilton IV Wind Energy Center.

Overall Number Number Mean Use Frequency Percent Composition
Species Grouping Rank* of of # birds per 20 min. % of surveys
Birds Observations (90% confidence interval) detected Group Overall
Raptors
red-tailed hawk 16 12 0.16 (0.08-0.24) 12.2 44.4% 0.3%
northern harrier 16 14 0.16 (0.09-0.23) 14.3 44.4% 0.3%
Swainson’s hawk 1 1 0.01 (0.00-0.03) 1.0 2.8% 0.0%
peregrine falcon 1 1 0.01 (0.00-0.03) 1.0 2.8% 0.0%
great horned owl 1 1 0.01 (0.00-0.03) 1.0 2.8% 0.0%
American kestrel 1 1 0.01 (0.00-0.03) 1.0 2.8% 0.0%
Group Total 36 30 0.37 (0.25-0.49) 27.6 0.7%
Woodpeckers
northern flicker 2 2 0.02 (0.00-0.04) 2.0 100.0% 0.0%
Group Total 2 2 0.02 (0.00-0.04) 2.0 0.0%
Grand Total 5376 735 54.86 (37.71-72.00)

' A ranking of 1 indicates highest mean use



Table 3. Avian species observed by point during Spring 2012 point count surveys at the Wilton 1V

Wind Energy Center.

Number  Number Points

Species of of

Birds Obs. 1 2 3 4 5 6 7
Canada goose 1408 24 210 80 523 140 210 135 110
sandhill crane 1080 18 94 18 621 15 187 145 0
unidentified sparrow 652 7 0 0 0 0 330 210 112
red-winged blackbird 548 52 0 84 49 386 14 11 4
Franklin’s gull 277 4 107 0 100 70 0 0 0
Snow goose 184 2 0 180 4 0 0 0 0
horned lark 173 83 23 24 17 12 19 32 46
American crow 159 22 6 4 13 11 1 123 1
ring-necked pheasant 148 134 21 14 21 18 25 22 27
common grackle 91 33 6 35 7 2 8 33 0
western meadowlark 80 62 8 10 17 3 11 19 12
European starling 80 1 0 0 0 80 0 0 0
brown-headed cowbird 80 9 0 63 17 0 0 0 0
barn swallow 44 21 3 12 6 10 7 1 5
rock pigeon 40 6 0 14 0 0 0 23 3
mourning dove 38 25 4 17 1 1 1 11 3
bobolink 36 28 10 0 14 8 0 0 4
killdeer 28 22 3 3 4 5 10 0 3
American goldfinch 26 23 4 9 3 3 4 2 1
vesper sparrow 23 21 1 7 1 2 9 1 2
clay-colored sparrow 19 17 2 4 2 0 6 4 1
American robin 19 19 1 13 0 1 3 0 1
red-tailed hawk 16 12 4 0 4 5 0 1 2
northern harrier 16 14 3 1 4 4 2 0 2
house sparrow 15 5 2 13 0 0 0 0 0
mallard 12 6 0 0 6 6 0 0 0
upland sandpiper 8 8 0 0 1 0 3 2 2
common snipe 8 8 0 2 6 0 0 0 0
American tree sparrow 8 2 3 5 0 0 0 0 0
song sparrow 5 5 1 1 1 0 2 0 0
savannah sparrow 5 5 2 2 0 0 0 1 0
dickcissel 5 4 1 0 0 0 0 0 4
Wilson's snipe 4 4 0 0 2 1 1 0 0
ring-billed gull 4 3 1 2 1 0 0 0 0
American coot 4 1 0 0 0 4 0 0 0
western kingbird 3 2 1 0 0 0 0 0 2
sharp-tailed grouse 3 2 0 0 2 0 0 0 1
pine siskin 3 1 0 0 0 3 0 0 0
yellow-headed blackbird 2 2 0 0 0 2 0 0 0
northern pintail 2 1 0 2 0 0 0 0 0



Table 3. Avian species observed by point during Spring 2012 point count surveys at the Wilton 1V

Wind Energy Center.

Species

Number

of

Birds

Number

of

Obs.

Points

northern flicker
grasshopper sparrow
gray partridge
eastern kingbird
blue-winged teal
American wigeon
yellow warbler
unidentified warbler
Swainson’s hawk
redhead

peregrine falcon
house wren

great horned owl
American kestrel
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Grand Total

5376

735

526

620 1452

794 859

776

349




Table 4. Summary of avian flight heights' in relation to the turbine rotor swept area (RSA)” during Spring 2012
point count surveys at the Wilton IV Wind Energy Center.

Birds
Number Percentage

Non-raptors

Above RSA height (>130m) 1656 37.2%

At RSA height (30m-130m) 2023 45.5%

Below RSA height (<30m) 767 17.3%
Raptors

Above RSA height (>130m) 3 9.1%

At RSA height (30m-130m) 13 39.4%

Below RSA height (<30m) 17 51.5%

" Includes only flying birds with flight height data
*These values assume a rotor diameter of 100 (m) and a hub height of 80 (m)



Table 5. Avian flight height characteristics in relation to the turbine rotor swept area (RSA)" during Spring 2012 point count surveys at the Wilton 1V

Wind Energy Center.

Encounter Mean Use Percent Percent Percent Percent
Species Rate # birds/ 20 min. Flying Above RSA At RSA Below RSA
(90% confidence interval) Height Height Height
Canada goose 6.54 14.37 (4.35 - 24.39) 99.7 53.7 45.7 0.6
unidentified sparrow 6.32 6.65 (0.00 - 13.39) 100.0 0.0 95.1 4.9
sandhill crane 3.68 11.02 (0.83-21.21) 99.9 66.5 33.5 0.0
Franklin’s gull 2.83 2.83 (0.13-5.53) 100.0 0.0 100.0 0.0
European starling 0.82 0.82 (0.00 - 2.16) 100.0 0.0 100.0 0.0
American crow 0.24 1.62 (0.27 - 2.97) 94.3 0.0 16.0 84.0
red-tailed hawk 0.13 0.16 (0.08 - 0.24) 93.8 13.3 86.7 0.0
brown-headed cowbird 0.08 0.82 (0.29-1.35) 125 0.0 80.0 20.0
red-winged blackbird 0.05 5.59 (0.36 - 10.82) 26.1 0.0 35 96.5
Wilson's snipe 0.02 0.04 (0.00-0.08) 50.0 0.0 100.0 0.0
blue-winged teal 0.02 0.02 (0.00 - 0.05) 100.0 0.0 100.0 0.0
mallard 0.02 0.12 (0.04 - 0.20) 50.0 0.0 33.3 66.7
ring-billed gull 0.01 0.04 (0.00 - 0.08) 100.0 0.0 25.0 75.0
yellow warbler 0.00 0.01 (0.00-0.03) 0.0 0.0 0.0 0.0
yellow-headed blackbird 0.00 0.02 (0.00 - 0.04) 0.0 0.0 0.0 0.0
western meadowlark 0.00 0.82 (0.65-0.99) 33.8 0.0 0.0 100.0
western kingbird 0.00 0.03 (0.00-0.07) 100.0 0.0 0.0 100.0
vesper sparrow 0.00 0.23 (0.13-0.33) 13.0 0.0 0.0 100.0
upland sandpiper 0.00 0.08 (0.03-0.13) 25.0 0.0 0.0 100.0
unidentified warbler 0.00 0.01 (0.00-0.03) 0.0 0.0 0.0 0.0
Swainson’s hawk 0.00 0.01 (0.00-0.03) 0.0 0.0 0.0 0.0
sharp-tailed grouse 0.00 0.03 (0.00-0.07) 66.7 0.0 0.0 100.0
song sparrow 0.00 0.05 (0.01-0.09) 0.0 0.0 0.0 0.0
sSnow goose 0.00 1.88 (0.00 - 4.90) 100.0 100.0 0.0 0.0
savannah sparrow 0.00 0.05 (0.01-0.09) 0.0 0.0 0.0 0.0
rock pigeon 0.00 0.41 (0.09-0.73) 82.5 0.0 0.0 100.0



Table 5. Avian flight height characteristics in relation to the turbine rotor swept area (RSA)" during Spring 2012 point count surveys at the Wilton 1V

Wind Energy Center.

Encounter Mean Use Percent Percent Percent Percent
Species Rate # birds/ 20 min. Flying Above RSA At RSA Below RSA
(90% confidence interval) Height Height Height
ring-necked pheasant 0.00 1.51 (1.28-1.74) 0.7 0.0 0.0 100.0
redhead 0.00 0.01 (0.00-0.03) 0.0 0.0 0.0 0.0
pine siskin 0.00 0.03 (0.00-0.08) 100.0 0.0 0.0 100.0
peregrine falcon 0.00 0.01 (0.00-0.03) 100.0 100.0 0.0 0.0
northern pintail 0.00 0.02 (0.00 - 0.05) 0.0 0.0 0.0 0.0
northern harrier 0.00 0.16 (0.09 - 0.23) 100.0 0.0 0.0 100.0
northern flicker 0.00 0.02 (0.00 - 0.04) 50.0 0.0 0.0 100.0
mourning dove 0.00 0.39 (0.19-0.59) 68.4 0.0 0.0 100.0
killdeer 0.00 0.29 (0.17-0.41) 60.7 0.0 0.0 100.0
house wren 0.00 0.01 (0.00-0.03) 0.0 0.0 0.0 0.0
house sparrow 0.00 0.15 (0.00 - 0.30) 6.7 0.0 0.0 100.0
horned lark 0.00 1.77 (1.36-2.18) 74.0 0.0 0.0 100.0
grasshopper sparrow 0.00 0.02 (0.00 - 0.04) 0.0 0.0 0.0 0.0
gray partridge 0.00 0.02 (0.00-0.04) 0.0 0.0 0.0 0.0
great horned owl 0.00 0.01 (0.00-0.03) 0.0 0.0 0.0 0.0
eastern Kingbird 0.00 0.02 (0.00-0.05) 0.0 0.0 0.0 0.0
dickcissel 0.00 0.05 (0.00-0.10) 0.0 0.0 0.0 0.0
common snipe 0.00 0.08 (0.02-0.14) 0.0 0.0 0.0 0.0
common grackle 0.00 0.93 (0.35-1.51) 945 0.0 0.0 100.0
clay-colored sparrow 0.00 0.19 (0.10-0.28) 15.8 0.0 0.0 100.0
bobolink 0.00 0.37 (0.22-0.52) 91.7 0.0 0.0 100.0
barn swallow 0.00 0.45 (0.28 - 0.62) 100.0 0.0 0.0 100.0
American tree sparrow 0.00 0.08 (0.00-0.18) 100.0 0.0 0.0 100.0
American wigeon 0.00 0.02 (0.00-0.05) 0.0 0.0 0.0 0.0
American robin 0.00 0.19 (0.11-0.27) 42.1 0.0 0.0 100.0
American kestrel 0.00 0.01 (0.00-0.03) 100.0 0.0 0.0 100.0



Table 5. Avian flight height characteristics in relation to the turbine rotor swept area (RSA)" during Spring 2012 point count surveys at the Wilton 1V
Wind Energy Center.

Encounter Mean Use Percent Percent Percent Percent
Species Rate # birds/ 20 min. Flying Above RSA At RSA Below RSA
(90% confidence interval) Height Height Height
American goldfinch 0.00 0.27 (0.18-0.36) 92.3 0.0 0.0 100.0
American coot 0.00 0.04 (0.00-0.11) 0.0 0.0 0.0 0.0

"These values assume a rotor diameter of 100 (m) and a hub height of 80 (m)



Table 6. Incidental observations of birds during Spring
2012 point count surveys at the Wilton IV Wind
Energy Center.

Species

American crow
American kestrel
American robin
Canada goose
great horned owl
golden eagle

gray partridge
lesser scaup
mallard

merlin

northern harrier
rock pigeon
red-tailed hawk
red-winged blackbird
sandhill crane
sharp-tailed grouse
wild turkey
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Appendix 1. Flight directions of birds observed during Spring 2012 point count surveys at the Wilton IV Wind Energy Center.

Number  Number Percentage of Flights
Species of of
Birds' Observations N NE E SE g SW W NW Variable

Canada goose 1398 21 86.7 0.0 0.0 0.0 0.2 0.0 17 11.4 0.0
sandhill crane 1079 17 87.8 5.2 0.0 0.0 0.0 0.0 0.0 7.0 0.0
unidentified sparrow 565 5 0.0 0.0 0.0 78.8 21.2 0.0 0.0 0.0 0.0
Franklin’s gull 277 4 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snow goose 184 2 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
European starling 80 1 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0
American crow 69 11 76.8 5.8 5.8 0.0 14 4.3 0.0 14 4.3
red-winged blackbird 15 6 53.3 0.0 0.0 20.0 26.7 0.0 0.0 0.0 0.0
red-tailed hawk 14 10 50.0 14.3 0.0 7.1 0.0 7.1 0.0 7.1 14.3
rock pigeon 11 2 0.0 0.0 0.0 0.0 27.3 72.7 0.0 0.0 0.0
northern harrier 9 8 11.1 0.0 0.0 33.3 0.0 22.2 0.0 11.1 22.2
mourning dove 9 1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
common grackle 9 6 111 0.0 0.0 111 0.0 22.2 55.6 0.0 0.0
brown-headed cowbird 8 1 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
horned lark 6 3 83.3 0.0 0.0 16.7 0.0 0.0 0.0 0.0 0.0
ring-billed gull 4 3 25.0 0.0 0.0 0.0 0.0 75.0 0.0 0.0 0.0
Wilson's snipe 2 2 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0
Vesper sparrow 2 1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
mallard 2 1 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0
blue-winged teal 2 1 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
peregrine falcon 1 1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
killdeer 1 1 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0

Grand Total 3747 108 72.2 1.7 0.4 12.1 3.6 05 3.0 6.4 0.2

" Includes only flying birds with flight directions
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Appendix 2. Active raptor nests observed at the Wilton 1V Wind Energy Center, Spring 2012.

Nest Dates . Nest Nest
Number  Surveyed Species Status  Substrate  eigng(m)  Condition
2012 -1 4/5/2012 red-tailed hawk Active Green Ash 10 Good
5/12/2012 red-tailed hawk Active

2012 -4 5/9/2012 red-tailed hawk Active Green Ash 10 Good
5/12/2012 red-tailed hawk Active

2012 -5 5/19/2012 Swainson’s hawk Active Siberian EIm 7 Good

NA means not applicable
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Wenck Associates, Inc.

' 301 1* St. NE, Suite #202
AA We N C k Mandan, ND 58554
Engineers * Scientists Phone : 701-751-3370
Email : jaskim@wenck.com

May 7, 2012

Tracey M. Dubuque, P.E., Senior Project Manager
Tetra Tech EC

160 Federal Street, Third Floor

Boston, MA 02110

Wilton 1V Spring 2012 Sharp-tailed Grouse Lek Survey
Dear Tracey:

Introduction

Male sharp-tailed grouse (Tympanuchus phasianellus) congregate at historical/communal leks in the spring
to compete for breeding opportunities. Both sexes return to their natal breeding grounds yearly for their
entire life. Leks are typically found in areas with low-growing vegetation on a hill, knoll or other point of
high visibility. Fidelity to these locations is extremely high for sharp-tailed grouse. Sharp-tailed grouse
require nesting habitat within close proximity the lek comprised of dense or residual vegetative cover to
conceal and protect their nest from predators (Vodehnal and Haufler 2007).

Disturbance of nesting prairie grouse may occur from the construction of the turbine and/or access road,
construction noise, and physical movement of equipment. Loss of habitat and fragmentation related to
energy exploration may affect local prairie grouse populations by decreasing the area of habitat available
for nesting and brood-rearing and by increasing predation (Pittman et al. 2005). Therefore, federal and
state wildlife agencies are concerned about the placement of turbines in areas with known prairie grouse
populations. Turbine setbacks from leks and minimizing grouse habitat disturbance may reduce the direct
and indirect effects of energy development on grouse.

Methods

Sharp-tailed grouse surveys were completed from April 10" to May 1%, 2012, from ¥ hour before sunrise
to two hours after sunrise within the one-mile analysis area (Figure 1). Peak attendance by females on leks
typically occurs from April 15 to 25, but these dates vary by up to a week depending on weather conditions
(Schroeder and Robb 1993). Peak attendance potentially occurred earlier this year due to the early spring.
A habitat assessment analysis was conducted prior to the field survey to determine suitable lekking/nesting
habitat within the analysis area (Figure 2). Listening stops were made within a one-mile analysis area
surrounding the proposed project area to identify lek locations (Figure 3). Sharp-tailed grouse males may
be heard at a distance of up to 0.50 mile. Listening stops were not conducted if winds exceeded 10 miles
per hour (mph) or during precipitation events. After a lek was located, the birds were observed and the
number of males and females were counted. Lek locations were documented using Global Positioning
System (GPS). Given the sensitive nature of this species, and the fact that females may be nesting near the
lek, disturbance to breeding prairie grouse was kept to a minimum.

Results

Nine (9) sharp-tailed grouse leks were located during the surveys conducted from April 10" to May 1%,
2012 (Figure 4). Date, time, sex, number of birds present, wind conditions, air temperature and GPS
coordinates were recorded once a lek was located, (Tables 1 and 2). Two of the leks observed were
located outside of the analysis area. Due to Lek 1°s close proximity to Lek 4, Lek 1 shouldbe classified
as a satellite lek. No visual confirmation of Lek 6 was made due to access and topography.
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Please contact Justin Askim at 701-751-6125 or jaskim@wenck.com if you have comments or require
additional information.

Sincerely,
WENCK ASSOCIATES, INC.

‘JL [ :

Justih Askim
Wildlife Biologist
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Engineers ¢ Scientists
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Table 1. Wilton IV Lek Locations

LAT | LONG Y_PROJ | X_PROJ

NAME
WGS 1984 NAD 1983 UTM ZONE 14

Lek1 |47.088006]-100.513881| 5216056 385096
Lek2 |47.058480[-100.508264| 5212767 385459
Lek3 |47.077621]-100.471654] 5214841 388280
Lek4 |47.091996]-100.506199| 5216488 385688
Lek5 |47.117017[-100.573895| 5219370 380606
Lek6 |47.017185|-100.690744] 5208461 371503
Lek7 |47.061799]-100.682270| 5213405 372253
Lek8 |47.056816(-100.501784| 5212707 379113
Lek9 |47.069606|-100.639514| 5214203 375518

Table 2. Wilton IV Lek Data

NAME| DATE |MALES|FEMALES|UNKNOWN | TOTAL
4/10/12| 2 1 2 5
LEK1|4/11/12] © 0 0 0
4/23/12] 0 0 0 0
4/11/12] 3 2 0 5
LEK 2 [4/23/12] 5 4 1 10
4/24/12] 3 1 2 6
4/11/12| 2 1 5 8
LEK3[4/23/12] 0 0 0 0
4/24/12] 0 0 2 2
4/11/12| 2 2 7 11
LEK4[4/23/12] 6 0 9 15
4/24/12] 7 2 8 17
4/23/12| 6 3 1 10
LEK 5 [4/24/12] 2 1 1 4
5/1/12| 4 2 3 9
4/11/12] 0 0 0 0
LEK 6 [4/23/12] © 0 0 0
5/1/12] © 0 0 0
4/17/12] 0 0 4 4
LEK 7 [4/20/12] © 0 0 0
5/1/12| © 0 1 1
4/20/12] 13 0 0 13
kg |423/12] 11 2 1 14
4/24/12| 17 2 3 22
5/1/12| © 0 21 21
4/23/12] 2 0 1 3
LEK 9 [4/24/12] 2 1 0 3
5/1/12|] © 0 0 0
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