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INTRODUCTION

This shxly examines NEXRAD weather radar data from Cleveland, Ohio and another radar
station in Buffalo, New York for the purpose of assessing noctumal bird and bat migration above
the proposed site of the Icebreaker Wind Energy Facility in Lake Erle, and several comparison
areas near Cleveland and Buffalo. The acronym NEXRAD represents “NEXt generation RADar",
a network of approximately 160 Doppler radar stations maintained by the National Weather
Service, and designed to monitor precipitation throughout the United States. NEXRAD data are
stored and disseminated in two forms—as raw, high resolution Level Il data, and as more highly
processed, lower resolution Level Ill data. Level 1 products include reflectivity (a measure of the
density of reflecting targets), radial velocity (the component of velocity either toward or away
from the radar unit), and several other products {(NOAA 2016). Most radar omithological studies
published to date have relied on analysis of reflectivity and radial velocity (e.g., Diehl et al. 2003,
Gauthreaux and Belser 2003, Bonter et al. 2008, Buler and Dawson 2014, Famsworth et al.
2016).

During operation, a radar unit sweeps horizontally through 360 degrees at each of several
elevation angles (usually including 0.5°, 1.5°, 2.5°, 3.5°, and 4.5°) (NOAA 2016). The half-power
beam width is approximately 0.95 degrees (Raghavan 2013), though energy retum is greatest in
the center of that beam. As of 2008, so-called “super resolution” Level Il data for the lowest two
elevations (0.5 degrees and 1.5 degrees) available from most NEXRAD stations have azimuthal
resolution of 0.5 degrees and range resolution of 250 m (Tomres and Curtis 2007). Thus,
returned energy represents all targets within a section of a cone with 0.5 degrees "width* and
*depth” of 250 m. Because of beam spread, the volume of this cone section increases with
increasing range. From an analysis standpoint, the cone section represents the most
fundamental sample unit for NEXRAD data. In the Methods section below, these cone sections
are referred to as “pixels” of the polar coordinate system defined by radar azimuth and range.

Analysis of NEXRAD data for omnithological research depends on separating targets that are
most likely to be birds (and/or bats) from other radar targets (Gauthreaux and Belser 1998). This
data filtering process operates on the assumption that birds can fly opposing the wind or, if
flying in the same direction as the wind, they can fly at greater than wind speed. Other targets
will move with the wind (e.g., light precipitation or airborne dust) or only slightly faster than the
wind (e.g., large swarms of insects). Thus, filtering out the slower-moving targets relies on
independent measurements of wind speed and direction. Radiosonde wind data are obtained
from weather balloons that are launched regularly from 92 stations in North America and the
Pacific Islands (http://www.ua.nws.noaa.qov/). Many, though not all, radiosonde locations are
coincident with NEXRAD stations. Data collected by instruments suspended from the balloon
are radioed back to the station on the ground. At stations without radiosonde operations, winds
at altitude must be estimated by other means, for example, from ground-based measurements
{e.g., Archibald et al. 2016) or atmospheric wind models (e.g., Livingston 2008).
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METHODS

Project Site, NEXRAD Stations, and Radar Sample Areas

The proposed Icebreaker Wind Facility will consist of six turbines (with a seventh altemnate) in a
single row, located approximately 14 km (9 miles) from the nearest point on the Lake Erie
shoreline and 23 km (14 miles) from the KCLE NEXRAD station in Cleveland, Ohio (Figure 1).
For the purpose of creating a reasonably sized sample area above the project, first, a boundary
was defined as the 3.2 km (2 mile) buffer around the line segment connecting the turbines. The
buffer was a racetrack-shaped polygon that provided range and azimuth limits for a NEXRAD
sample area (Figure 2a), hereafter referred to as the Project Area. The Project Area was a
wedge-shaped polygon with minimum range of 18 km, maximum range of 27.75 km, and arc
limits spanning 25 degrees. Given the radar resolution for range (250 m) and azimuth (0.5°), the
Project Area covered 39 range gates and 50 radar azimuths, or a total of 1950 pixels (= 39 x
50). The entire Project Area was above water (Figure 2a). Several comparison areas were
created with the same size, range limits, and arc length as the Project Area. By design, these
areas sampled air spaces at the same ranges so that, for fixed target sizes and densities within
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| Figure 1. Location of the proposed Icebreaker Wind Energy Facility in Lake Erie, in relation to the
KCLE NEXRAD station in Cleveland, OH and the KBUF station in Buffalo, NY.
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polygon (red line) used to define sample area dimensions.

Figure 2. NEXRAD stations (red circles) and sample areas (gray shading), all at the same ranges
(green circles) with same arc length (25 degrees) as the Project Area at (a) Cleveland
(KCLE) and (b) Buffalo (KBUF). The Project Area in (a) shows the wind turbine locations
{small blue circles) for the proposed Icebreaker Wind Energy Facility and bounding
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each space, return energy would not differ. Furthermore, these areas sampled the same
altitudes relative to the NEXRAD stations (though, alfitude relative to ground or lake surface
would vary somewhat). Three comparison areas were defined for KCLE (Figure 2). Comparison
Areas 1 and 2 were situated above the Lake Erie shoreline such that approximately half of each
area was ahove water and half was above land. Comparison Area 3 was located to the south of
KCLE, entirely above land. Simitarly, three comparison areas were defined for KBUF (Figure
2b). Comparison. Area 4 was situated to the southwest of KBUF, entirely above water, though
closer to the lake shore than the Project Area at KCLE. Comparison Area 5 was adjacent to
Comparison Area 4, situated partly above water and partly above fand, and Comparison Area 6
was entirely above land fo the northeast of KBUF.

As described in the next section, only data from the lowest two radar elevations (0.5 degrees
and 1.5 degrees) were retained for analysis. The height of the radar beam above the lake
surface at the Project Area (i.e., the sample area shown in Figure 2a) was calculated accounting
for radar height, earth curvature, and atmospheric refraction (Doviak and Zmic 2006). In
particular, beam height, H, was calculated as:

H= sz + (-:-r)zl+ 2d3rsin(6) + ha — 3

where d = radar range (distance from the radar unit to the point of interest on the earth's
surface), r = earth radius, = radar elevation, and h, = height of the radar antenna relative to
the point of interest. In addition to height of the beam center, the heights of the -3 dB (half-
power) points were also calculated. As shown in Figure 3, the height of the center of the radar
beam above the Project Area ranged from 257 to 366 m at the 0.5 degree elevation and from
574 to 847 m at the 1.5 degree elevation. Figure 3 also shows that at the 0.5 degree elevation
the height of the lower -3 dB point ranged from 105 to 135 m above the Project Area. Thus,
there was some overlap of the radar beam and the rotor-swept zone for the proposed turbines,
which have a maximum biade tip height of 146 m. Figure 3 shows the area occupied by turbines
(based on the proposed locations and height) as a semi-fransparent gray rectangle, thus
illustrating the overlap region. Table 1 provides more detail about radar beam height directly
above the turbine locations. Note, for instance, that the lower —3 dB point ranged from 114.4 to
124.6 m directly above the turbine locations. Birds flying within the overiap region would likely
be detected by the KCLE NEXRAD, though more detailed inference about target heights is not
possible. Chilson et al. {2012) maintain that because birds are "bright’ targets (relafive to
precipitation), a more appropriate characterization of beam width would be based on the -6 dB
(quarter-power) points. That wider beam would imply greater overlap with the rotor-swept zone
within the Project Area, i.e., detection of birds at lower heights (as well as at greater heights).
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Figure 3. NEXRAD beam height relative to the lake surface, above the Project Area (X-axis limits)
and, more specifically, above the wind turbines (gray shading). Solid lines indicate the
beam centers, and dotted lines represent approximate beam boundaries of the 0.5° (blue)
and 1.5° azimuth radar beams.

Table 1. Sampling heights of the radar beam from the KCLE station above the proposed
Icebreaker Wind Energy Facility.

Radar Position Within Beam Height (m)
Elevation Beam Near (21.36 km) Far (24.63 km)
Lower 1144 124 6
0.5° Center 291.9 329.2
Upper 469.3 533.7
Lower 487.2 5544
1.5° Center 664.6 758.9

Upper 842.0 — 963.4
Heights are given for the nearest and farthest wind turbines from KCLE. “Lower™ and “Upper” positions
within the beam refer to the -3 dB (half-power) points for beam width of 0.95°. Beam heights account for
land elevation and tower height at the KCLE site relative to the lake surface.
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Data Selection, Downloading, and Pre-Processing

Leve! ll NEXRAD data were downloaded from the database maintained by the National Centers
for Environmental Information {NCE}) archival website hitps:/fwww.
nedc.noaa gov/has/has.dsselect). Data were obtained from both the primary radar station
{KCLE at Cleveland, OH) and the comparison station (KBUF at Buffalo, New York) for the
nighttime hours during the spring and fall migratory periods, defined as April 1 — May 31 and
August 20 — October 20, respectively. Fall data were obtained for the three years 2013 ~ 2015,
and spring data were obtained for the years 2014 — 2016. While Fall 2016 data were available
from KCLE, comparable data for the same period were not available from KBUF.

Each downloaded compressed file containing all data for an hour was decompressed into
muitipie files, each representing a separate radar scan at mulfiple elevations; typically, weather
radars conduct 5 — 10 scans per hour. The NEXRAD data in these decompressed files were
extracted from the native binary format using the Weather and Climate Toolkit, a Java program
obtained from the NCEI (http://www ncdc noaa aoviwet/}. The Toolkit was used to export each
file into NetCDF (Network Common Data Form) format (hiip://www.unidata ucar.edwsoftware/
netedf/). NetCDF is a scientific data format that is machine independent and is readily imported
by a variety of anaiysis software. Each NetCDF file contained all data from the native NEXRAD
file in the original polar coordinate system (radar azimuth and range). NetCDF files were queried
using Matlab, and only those files representing NEXRAD operation in Clear Air Mode (Volume
Coverage Pattems 31 or 32) were refained for further processing and analysis. Files
representing operation in Precipitation Mode, i.e., not in Clear Air Mode, were assumed to be
dominated by precipitation and thus have little, if any, interpretable data indicative of bird
migration. Other studies have exciuded data due to precipitation (e.g., Famsworth et al. 2016).
Furthermare, Precipitation Mode data have lower resolution than data from Clear Air Mode,
making analysis of biclogical targets more difficult (Dieh! and Larkin 2005). Files were further
filtered to retain only radar scans occuiring between civil sunset (30 minutes after sunset) and
civil sunrise (30 minutes before the following sunrise). This temporal filtering focused on the
noctumal period when migration is most intense (Diehl and Larkin 2005, Famsworth et al.
2016), and also minimized contamination of scans due to sun strobes, which tend to occur near
sunset and sunrise (Gauthreaux and Belser 2003).

All remaining NetCDF files were imported into Matiab and subset to retain “Super Resolution”
reflectivity and radial velocily at 0.5 degree and 1.5 degree elevations; that is, all other Level I
products and all higher elevations were discarded. Furthermore, data were subset to retain
ranges less than 50 km. These subsetting steps led to greatly reduced file sizes and thus
subsequently facilitated faster data processing and apalysis. At the same time, 50 km range
included substantial area beyond the Project site and similar comparison areas (described
below) to facilitate visual pre-screening of radar scans.

Radar data were visually pre-screened in two stages to identify probiems in radar scans. In the
first stage, a technician viewed each scan at each elevation, displayed as a reflectivity-velocity
pair, and flagged scans with potential problems such as precipitation (light precipitation may
occur in Clear Air Mode), radar malfunction, or other anomalies. In the second stage, a more
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experienced person viewed those scans that had been flagged, and made a final determination
regarding data acceptabllity. In particular, each sample area within each of the provisionally
flagged scans was given a final fiag if it was considered unacceptable, for example, because
precipitation occurred within that area. In many cases, only one or two sample areas were
flagged, while the remaining sample areas were considered acceptable. Flagged sample areas
were not included in subsequent analysis. Other than pre-screening as described, all data were
retained without regard to intensity of presumed migration (refiectivity values) or direction
{inferred from radial velocity images); that is, there was no attempt made fo pre-sefect
occurrences of pronounced bird migration.

Target Filtering

Identification of likely bird migration required separation of targets based on estimated air
speeds under the assumption that targets with relatively high air speed were birds (or bats) and
those with air speeds closer to the wind were either completely passive {(e.g., dust, smoke, or
light precipitation) or weak fliers such as insects. An air speed threshold of 5 m/s (Buler and
Dawson 2014) was used to separate these two target classes; i.e., targets with air speed
greater than 5 m/s were interpreted as birds. Calculation of air speed required estimates of both
target ground speed and wind speed. Target ground speeds were calculated from NEXRAD
radial velocities, while wind speeds were based on vertical wind profiles from either radiosonde
or modeled wind data.

NEXRAD radial velocity data does not provide a direct estimate of target ground velocity, except
in those cases when targets are moving directly towards or away from the radar station. Under
the assumption that target speed and direction are uniform across broad areas {typically, though
not necessarily, at 360 degrees around the radar unit), they can be estimated using the “wind
retrieval’ techniques developed by meteorologisis. The Velocity Azimuth Display (VAD)
algorithm (Browning and Wexler 1968) provides one such approach. Regression is generally
used to estimate mean velocities and also yields estimates of variability in radial velocity, though
it is computationally intensive when radar scans number in hundreds to thousands. Liang and
Wang (2009) describe a VAD technique that Is simpler than regression, though it does not yield
any estimate of variance.

Target ground velocity was calculated following Liang and Wang (2009) with the assumption
that velocity was uniform around the circle at a given radar range (thus, uniform at a given
height), but potentially varying at different ranges (heights). Letting 4 represent radar azimuth
(f=1, ..., 720), Vg, represent radial velocity at the /* azimuth and the /" range (=1, ..., 39, for
ranges within the sample -areas), then the east-west and north-south velocity components at the
f" range were calculated, respectively, as:

B — X1 Vg, c0s(0)
Y= " Ticos? (@)

_ =X Vg,,sin(8)
U= Ty sin? (8)
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Then, ground speed, V;,, and direction, ¢, were recovered, respectively, as:

_ , 2., .2
Vig= fuy +vj

$1g = tan"* (/1)

in addition to their use in calculating target air speeds (see below), calculated ground directions
were retained for subsequent analysis of migration direction,

Radiosonde data including wind speed and direction were obtained for KBUF from a website
maintained by the University of Wyoming Department of Atmospheric Science (hitp//
weather.uwyo.edu/upperair/sounding.htmi). These data were available at 12-hour intervals (at
00:00 and 12:00 UTC). For KCLE, no radiosonde data were available, so modeled vertical
profile wind data were obtained from the Earth Systems Research Labaratory (ESRL, part of the
National Oceanic and Atmospheric Administration) (hitp://www.esrl.noaa.qov/ psd/map/profile/).
The modeled R1 Reanalysis data from ESRL are based on radiosonde and other
measurements, and are available on a gicbal 2.5 degree grid (latitude and longitude) at 6-hour
intervals (00:00, 06:00, 12:00, and 18:00 UTC). For KCLE at 41.41° north, 81.86° west, the
nearest model grid point was 42.50° north, 82.50° west.

Two-dimensional finear interpolation of vertical profile wind (whether radiosonde or modeled)
was performed to estimate wind speed and direction across (1) time, to match the times at
which radar scans were conducted, and (2) height, fo match the calculated height of the radar
beam at each range value within the sample areas. Interpolation was conducted separately for
each night of radar data. Given the relatively coarse temporal resolution of the wind data, there
were typically two to four sets of wind data spanning each night (before, during, and after the
night's radar scans). Similarly, given the height resolution of the wind data and the relatively low
heights of the radar beam within the sample areas, there were at most six height observations in
each modeled wind dataset and at most 30 height observations in each ragiosonde dataset.
Interpolation was conducted for all radar beam heights within the sample areas at both the 0.5
degree and 1.5 degree radar beam elevations. Wind speed was interpolated directly. For wind
direction, the cosine and sine transformations were calculated first, each fransform was
separately interpolated across time and height, and then directions were recovered as the
arctangent transformation of the two components. Aside fram the trigonometric fransformations
for direction, linear interpolation was not substantially more complicated than nearest-neighbor
interpolation since both required calculation of numerous differences in both time and height.

Representing wind speed and direction at the /" range (height) as Vj and 4w, respectively, air
speed, V;, was calculated as:

Via= J Vig + Vi — 2V gViwcos(dyg — yw)

If target air speed at the /™ range was less than 5 m/s, then the corresponding reflectivity values
within each sample area were set to missing values, i.e., those refiectivity values were exciuded
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from further analysis. Otherwise, if target air speed exceeded 5 m/s, reflectivity values at that
range were considered o be migrating birds and were retained for analysis.

In a final filtering step, each radar scan was evaluated and the data within each sample area
were retained for analysis if at least 20 percent of the pixels had non-missing reflectivity values.
Thus, certain sample areas within a scan might have been eliminated while the remaining
sample areas from that scan were retained.

For subsequent analysis, reflectivity values were transformed from the logarithmic (@BZ) to the
linear (Z) domain using the relationship:

Z = 10482110
as in Diehl et al. (2003).

Analysls

Before any further processing, target direction data were averaged for each radar scan, at each
beam elevation. Given the limited spatial resolution of both the VAD “wind retrieval” fechnique
and the vertical profile wind data (whether from radiosonde or wind model), calculated target
direction was the same for all sample areas at each radar station, though it might vary
somewhat with beam elevation. Because direction is a circular variable, average direction, ¢,
was calculated as

¢ = tan~1(¥/X), where
X=3L cos(p))/n and Y =YL, sin(¢)/n

where # was the direction at range / {Batschelet, 1981). On the other hand, target refiectivity
data were averaged separately for each sample area, at each radar elevation within each scan.
That is, each sample area was represented by a single mean reflectivity value (for each scan
and elevation); those mean values were ireated as the observations in subsequent data
summaries.

Target Direction
Summaries of target direction included the mean {calculated as above) by station, season, and
elevation, or by station, season, year, and elevation. In addition, summaries included angular

concentration, r, and standard deviation, s. Angular concentration (Batschelet, 1981) was
calculeted as

r =TT

where X and Y were the averages of the cosine and sine components of direction, respectively,
as above. Angular concentration can vary between 0 (low concentration) and 1 (high
concentration), with 0 ocouming if directions are uniformly distributed on the circle, and 1
occurring if all directions are coincident. Angular standard deviation (Mardia 1972) was
calculated as
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s = /=2log.(®)

Ninety-five percent confidence intervals for mean direction were calculated using bootstrapping
{Manly 2006). in particular, 1000 bootsirap samples were taken in which the data were sampled
with replacement, the mean direction was calculated for each sample, and the lower and upper
95% confidence limits were calculated as the 2.5™ and 97.5™ percentiles, respectively.

Target Density

Radar refiectivity representing target density was averaged in various ways fo make
comparisons between sample areas or radar stations, by radar elevation, hour of the night,
date, season, or year. In all cases, means and standard errors were calculated for graphical
presentation. Serial comrelation in reflectivity was not assessed, nor were standard errors
corrected for such comelation. Reflectivity was not converted to bird density since such
conversion is based on the important assumptions that target size is known and is uniform
(Chilson and Adams 2014). Furthermore, conversion does not facilitate comparisons within this
study.

RESULTS

After eliminating radar scans due to precipitation or other problems, 24,029 scans remained for
analysis. In this case, a single scan refers to the data collected at both the 0.5 degree and 1.5
degree elevations, and a scan would have been retained for analysis if there were useable data
in at least one of the sample areas at one elevation, though for most scans, there was useable
data in all sample areas at both elevations. There were roughly equal numbers of scans at the
two stations, 12,285 at KCLE and 11,744 at KBUF (Table 2). However, number of scans
differed by season: 9,857 in the spring, and 14,172 in the fall. In part, the smaller number of
scans in the spring was due to shorter nighttime periods in that season. Table 3 summarizes the
number of scans with useable data by sample area and radar elevation as well as season and
year. For instance, for the Project Area, in spring 2014, there were 1,525 scans at the 0.5
degree elevation and 1,458 scans at the 1.5 degree elevation.

Table 2. Number of radar scans by station, season, and year

Season _ Year KCLE __ KBUF Total
s = s
. 2015
Spring 51 1798 280
Total 5183 4674 9857
2013 2384 2323
Fall 2014 2235 2075
2015 2503 2672
L Total 7102 7070 14172
Total 12285 744 24029
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Table 3. Number of scans with useable data by sample area, season, year, and radar elevation.

Sample areas are dalgnated as in Figure 2: PAs Project Area; CA = Comparison Area.
KCLE KBUF

Season Year FElevation | . CAl__ CA2 CA3 cAd CAS CAS
oora 05 1525 1573 1558 1573 | 1667 1816 1688
15° 1458 1614 1610 1638 | 1378 1420 1300
i 05° 1180 1344 1305 1337 | 1496 1542 1516
Spting 2015, 1075 1246 1189 1262 | 1414 1475 1451
16 O 1433 1498 1490 1517 | 696 876 708
15° 1378 1540 1510 1516 | 535 634 533
o1z 95 1980 1989 1089 1991 | 1615 1601 1617
15° 1907 1883 1842 1%ee | 1938 1932 193
R 2120 2122 2127 2126 | 1683 1668 1677
15° 2000 2137 2127 2140 | 1821 1808 1817
L 2161 2163 2163 2172 | 2514 2525 2514
1.5° 2123 2130 2150 2156 | 2§63 2575 2643

Migration Direction

Target directions are summarized in Figures 4 and 5, and Table 4. Rose plots show the
distribution of all direction data by season and radar elevation for KCLE (Figure 4) and KBUF
(Figure 5). The corresponding mean directions and associated 95 percent confidence limits are
shown by red lines on each plot In general, target directions were consistent with expected
seasonal migration pattems. In the fall, target directions were toward the southwest at KCLE
(Figure 4a, c) and toward the south or south-southeast at KBUF (Figure 5a, c). In the spring,
target directions were predominantly foward the north-northeast at both stations (Figures 4b, 4d,
Sb, 5d). In terms of general patterns and means, target directions were similar at both radar
elevations within seasons at each station. However, at KBUF in the fall, mean fall directions did
differ somewhat beiween the two radar elevations. In all cases, there was substantial variation
in direction; most of the rose plots show that at KCLE there were targets moving in ali directions,
irrespective of season and radar elevation. At KBUF, the patterns were more complicated. For
instance, in the fall, there were very few targets with northerly headings between 270 degrees
and 45 degrees, but otherwise, headings showed fairly wide dispersion {Figure 5a, ¢).
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(a)

KCLE - Fall, 0.5°

(b)

KCLE - Spring, 0.5°
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Figure 4. Rose plots showing target movement directions at KCLE at radar beam elevations of 0.5°
(a and b) and 1.5° {(c and d) in Fall (a and c) and Spring (b and d). Red lines indicate mean
direction (radial segment) and 95% confidence interval (perpendicular “T” segment).

WEST, inc.

12

January 23, 2017




Icebreaker NEXRAD Bird Migration Analysis

a b
KBUF - Fall, 0.5° 0 KBUF - Spring, 0.5° 0
330 30 330
300 B0 300 80
0.08
80 270 80
120 240 120
180 210 150
180
c d
KBUF - Fall, 1.5° ° KBUF - Spring, 1.5° o
330 30 330
300 80 300 60
0.08 0.08
270 80 270 90
240 120 240 120
210 150 210 150
180 180

Figure 5. Rose plots showing target movement directions at KBUF at radar beam elevations of 0.5°
(a and b) and 1.5° (¢ and d) in Fall {a and c) and Spring (b and d). Red lines indicate mean
direction (radial segment) and 95% confidence interval (perpendicular “T” segment).
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Table 4 provides statistical summaries (mean, concentration, and standard deviation) of
direction by radar station, elevation, season, and year. For the most part, mean annual
directions are consistent with the overall pattems in Figures 4 and 5. However, mean directions
at KCLE in spring 2014 did not follow the expected pattern; that is, mean target headings were
toward the southeast (154.5°) at the 0.5 degree elevation and toward the south-southwest
(206.2°) at the 1.5 degree elevation. While there was also substantial variation in spring 2014 at
KCLE; note that r was exceptionally low and, correspondingly, that s was high. More generally,
target directions showed fairly high variability {(low concentration); in most cases in Table 4, r
was less than 0.5.

Table 4. Radar target direction summary: mean, concentration (r), and standard deviation (s) by
station, season, year, and radar elevation.

KCLE KBUF
Season Year Elevation | Mean (°) r s (%) Mean (°) r s(°)
2014 0.5° 1545 0.14 1139 185 043 749
1.5° 206.2 0.17 107.3 30.7 043 740
2015 0.5° 14.1 0.41 76.3 433 0.54 63.7
Spring 1.5° 149 0.40 77.3 49.1 0.46 71.7
2016 0.5° 296 0.35 83.1 127 0.32 86.1
1.5° 349 0.31 87.3 14.1 0.27 93.0
All 0.5° 31.2 0.21 100.7 285 043 741
Years 1.5° 242 0.16 1104 37.3 0.40 771
2013 0.5° 2440 0.33 85.8 1875 0.61 57.1
1.5° 2486 022 99.5 159.6 027 924
2014 0.5° 219.2 049 68.4 199.5 0.68 50.5
Fall 1.5° 2171 0.38 79.6 175.3 0.36 82.3
2015 0.5° 2255 0.38 793 170.5 043 74.7
1.5° 2094 022 99.1 155.2 044 736
All 0.5° 2276 040 78.0 186.1 0.54 63.8
Years 1.5° 2228 0.27 93.2 161.8 0.36 81.9

Migration Intensity

Migration intensity as represented by mean refiectivity varied among the seven sample areas at
the two radar stations (Table 5, Figure 6). Overall mean reflectivity, averaged across season,
year, and radar elevation, was lowest at the Project Area at KCLE (Figure 6a). Reflectivity was
approximately twice as high at the two sample areas at KCLE overlapping the lakeshore
(Comparison Areas 1 and 2) and somewhat greater at the inland sample area (Comparison
Area 4). Mean reflectivity was highest at the two nearshore sample areas at KBUF (Comparison
Areas 4 and 5), approximately eight times greater than mean refiectivity at the Project Area. At
the inland KBUF sample area (Comparison Area 6), refiectivity was much lower than at the
other two KBUF sample areas, though it was approximately 1.5 times greater than at the Project
Area.
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Table 5. Refiectivity by sample area (PA = Project Area, CA = Comparison Area). Each cell
contains mean {top) and standard error (bottom) of reflectivity. (See also Figure 6.)

KCLE KBUF
PA CA1 CA2 CA3 CA4 CA5 CAB
Overall 785 1833 1812 2239 | 6200 6507 1273
0.09 0.28 0.19 0.37 2.18 1.85 0.18
e 1114 2669 27.85 3291 | 11685 120.31 18.14
- 0.16 0.53 0.33 0.70 428 3.50 0.31
Elevation
e 4.44 9.95 830 1184 7.18 8.86 725
. 0.09 0.15 0.14 0.17 0.14 020 0.16
o 644 16143 1811 2063 | 6571  56.14 6.89
PG 0.13 0.58 0.28 0.76 3.66 2.64 0.15
Season
. 877 1988 1951 2362 | 5994 7081 16.21
0.13 0.25 0.26 0.32 271 253 027

602 1555 1442 1922 | 11669 10315 1307
2013-2014 | 445 033 020 047 538 436 0.29

958 2031 2082 2166 | 5888 7574 1249
Year 12014-2015 | 57 035 036 042 339 325 0.31

8.05 1921 19.23 26.16 8.25 15.55 12.63

2015-2016 | 516 068 034 087 | 022 05 034

WEST, Inc. 15 January 23, 2017




Icebreaker NEXRAD Bird Migration Analysis

KCLE KBUF | KCLE KBUF

g g%
i | B
2% 2 %

20 20 4

ﬁ g ! (.
LIS LS LSS LS

(© @

KCLE KBUF 120 KCLE KBUF

g L 8
[ 2013-2014
50 | [EEEI20142015
0 1 L ] 2015-2018

=

Lobbh bhi! | Loddd blw!
IR,

[ Figure 6. Mean reflectivity (bar heights) plus 1 standard error (error bars) at the seven sample
areas:

{(a) degrees overall - averaged across season, year, and elevation

{(b) by season - averaged across year and elevation

{c) by elevation — averaged across season and year

{d) by year — averaged across season and elevation.

Reflectivity showed moderate seasonal variation at each of the sample areas, and was
generally higher in the fall than in the spring, except at Comparison Area 4, where reflectivity
was greater in the spring (Table 5, Figure 6b). For the seasonal analysis, refiectivity was
averaged across year and radar elevation.

At each sample area there was substantial difference in mean reflectivity depending on radar
elevation (reflectivity averaged across year and season) (Table 5, Figure 6c). In particular,
reflectivity was at least twice as great at the 0.5 degree elevation as at the 1.5 degree elevation,
though at Comparison Areas 4 and 5, the differences were particularly pronounced. That is,
target densities were much greater at lower heights above the lake or land surface. In general,
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the differences among the sample areas seen in Figure 6a are due to reflectivity differences at
the lower radar elevation (Figure 6c). At the greater radar elevation, the differences in reflectivity
among the sample areas are relatively small.

For most of the sample areas, there was little to moderate annual variation in mean reflectivity
(averaged across season and radar elevation) (Table 5, Figure 6d). Here, a year was arbitrarily
defined as a fall season and the succeeding spring season, e.g., fall 2013 through spring 2014,
such that there were three years of data. Interestingly, the annual variation in refiectivity was
substantial at Comparison Areas 4 and 5; it can be seen that the high overall refiectivity at these
two areas was due to exceptionally high values in 2013-2014, and 2014-2015. In contrast, mean
reflectivity in 2015-2016 at these two areas was similar to values at the other sample areas.

Mean reflectivity varied by time of night, as defined by an hour after civil sunset, at both KCLE
and KBUF, in both fall and spring (Figure 7). At KCLE, refiectivity increased each hour until five
hours after civil sunset, and thereafter decreased hourly in both seasons (Figure 7a, b). At
KBUF, the hourly pattem varied with season. In the fall, there was little if any initial increase,
though reflectivity decreased from four hours after civil sunset until daylight (Figure 7c). In the
spring, refiectivity increased until about seven hours after civil sunset, changed little for the next
few hours, and then decreased substantially in the last hour before dayiight (Figure 7d).

Reflectivity varied substantially by date throughout each season (Figures 8-11). No clear
patterns are evident in the fall (panel a in Figures 7-10). In the spring, there is little activity
throughout April compared to May, particularly at the Project Area (Figure 8b) and Comparison
Area 2 (Figure 9b).
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?lgure 7. Mean reflectivity (bar heights) plus 1 standard error (error bars) by hour after civil sunset

All plots represent 0.5° elevation averaged across year and sample area.
Note different Y-axis scaling in each plot.
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Figure 8. Mean reflectivity by day at the Project Area (KCLE) in (a) fall and ({b) spring.
Both plots represent 0.5° elevation averaged across year.
Note different Y-axis scaling in each plot.
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Figure 9. Mean reflectivity by day at Comparison Area 2 (KCLE) in (a) fall and (b) spring.
Bath plots represent 0.5° elevation averaged across year.
Note different Y-axis scaling in each plot.
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Figure 10. Mean reflectivity by day at Comparison Area 3 {KCLE) in (a) fall and (b) spring.
Both plots represent 0.5° elevation averaged across year.
Note different Y-axis scaling in each plot.
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Figure 11. Mean reflectivity by day at Comparison Area 6 (KBUF) in (a) fall and (b) spring.
Both plots represent 0.5° elevation averaged across year.
Note different Y-axis scaling in each plot.
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DISCUSSION

Caveats

The methods used here make at least two important assumptions. First, wind speed and
direction from both radiosonde and wind models are assumed to be uniform over large spatial
and temporal scales. That is, the wind is assumed to be constant over the region scanned by
the radar for a relatively long period (up to 12 hours). Spatial and temporal variation in wind
patterns will lead to errors in velocity filtering, which is intended to separate birds from slower-
moving targets. Second, movement characteristics of radar targets (i.e., speed and direction)
are freated as effectively uniform over large regions. Finer scale variation in target direction,
velocity, or density will be obscured in this processing.

There are several other important limitations to this analysis. It cannot distinguish individual
targets, nor can it distinguish birds from bats, nor any other target that might move faster than
measured wind speed. Furthermore, the velocity filter is a fairly crude tool. For instance, slow-
moving targets, such as birds soaring on the wind, will be automatically removed. Also,
NEXRAD cannot detect targets that are close to the ground, except at very close range. In the
case of KCLE, most near range data will necessarily be over land, or close to shore over Lake
Erie.

Summary and Conclusion

Results from this analysis show that overall migration intensity inferred from mean reflectivity
was lowest above the Project Area among all seven sample areas (Figure 6a). That relationship
was also true when reflectivity was averaged by season (Figure 6b), radar elevation (Figure 6c),
and year (Figure 6d). That is, migration intensity was lower at the Project Area than at all of the
comparison sample areas in both spring and fall, at radar elevations of both 0.5 degrees and 1.5
degrees, and in all three years. Though, notably, migration at Comparison Area 6 in the spring
was only slightly greater than at the Project Area in the same season (Figure 6b), and migration
at Comparison Area 4 in 2015-2016 was only slightly greater than at the Project Area in the
same year (Figure 6d).

At the KCLE station in Cleveland, the inland sample area, Comparison Area 3, had the greatest
overall migration intensity, while the two areas above the shoreline, Comparison Areas 1 and 2,
had migration that was intermediate to the inland and offshore areas (Figure 6a). Again, these
patterns held true by season, radar elevation, and year (Figures 6b, 6c, 6d).

At the KBUF station in Buffalo, Comparison Areas 4 and 5, which were completely and partly
above water, respectively, had much greater migration than any of the other sample areas
(Figure 6). While this held true for both seasons, at the lower radar elevation, and for two of the
three years of the study, it was not true at the 1.5 degree radar elevation nor in the last year
(2015-2016). In those conditions, migration was generally greater in the other Comparison
Areas. Thus, for the most part, the relative migration intensity at over-water and inland sites at
KBUF was the reverse of the spatial pattern at KCLE. While the reason for these differences is
not clear, it is noteworthy that Comparison Areas 4 and 5 at KBUF are situated at a very namow
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section of Lake Erie at the eastern end of the Lake. Comparison Area 4 is entirely above water,
but close to land on three sides (Figure 2b). The distance from south to north shore at this
narrow end of the lake is less than 10 km.

Livingston (2008) conducted a study at KCLE for the proposed Icebreaker Wind Energy Facility.
The methods in that earlier study differed from those of the current study in that the earfier study
focused on a single sample area above the proposed project and, for that area, used data from
the 0.5 degree radar elevation only. No other sample areas at that elevation were examined.
Data from the 1.5 degree radar elevation were analyzed, though that analysis included the
entire radar sweep, that is, a much larger area over both water and land. Thus, unambiguous
comparisons of migration intensities over land and water, and, similarly, comparisons of
migration intensities at the two radar elevations are difficult with the Livingston (2008) analysis.
That said, ihe range of migration intensities over both seasons is comparable to values in this
study. For instance, if bird densities in the upper panels of Figures 4 and 5 of Livingston (2008)
are back-converted to reflectivity (2), then it can be seen that on most nights of both spring and
fall, mean reflectivity was less than 20 Z. Furthermore, on most of the remaining nights, mean
reflectivity was in the range 2040 Z. Those results are consistent with nightly variation seen in
this study (Figure 8). Also, as in this study, fall migration intensity was generally greater than
spring in Livingston (2008) (compare the upper panels of Figure 4 and 5, spring and fall,
respectively, in Livingston, 2008).

Diehl et al. (2003) analyzed bird migration in the Great Lakes region using NEXRAD data from
three stations (including KCLE and KBUF), and found that bird densities over land were
generally greater than over water, consistent with results from KCLE in this study (Table 5 and
Figure 6). Diehl et al. (2003) atfributed this pattem in relative migration density to lake
avoidance. That is, while large numbers of birds flew over the Great Lakes, even larger
numbers remained over land during migration in both seasons.

Such avoidance behavior might account for the particularly high migration intensities seen at
KBUF in two of the three years of this study. Bird migrating around the east end of Lake Erie
might have chosen to cross this narrow section of water where land was nearby in three
directions. Notably, while Diehl et al. found higher densities over land than over Lake Erie at
both KBUF and KCLE, the difference at KBUF was small and not statistically significant.

In comparing seasonal pattemns of migration, Diehl et al. observed that fall densities at KBUF
were greater than spring densities over both land and water, though at KCLE densities were
greater in spring than in fall. In this longer, three-year study, densities were generally greater in
the fall than in the spring at both stations, though these seasonal differences were generally
small (Figure 6b).

Results from this study suggest that bird/turbine collision risk for the proposed offshore project is
lower than it would be for a similar project located near shore or onshore in the Cleveland area.
Furthermore, based on variation in migration intensity, annual variation in risk and seasonal
variation, with somewhat higher risk in fall, would be expected. Differences in migration intensity
with radar elevation indicate that, at the Project Area, there are more than twice as many birds
at the lower 0.5 degree elevation (Figure 6¢). While the airspace sampled at this elevation does
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overlap with the rotor-swept zone, the extent of overlap is small (Figure 3), thus the migrant bird
activity detected by this lower beam primarily comes from altitudes immediately above the rotor
swept zone of the turbines. Given the limitations of NEXRAD resolution, it is not possible to
determine the precise flight altitudes of birds within the radar beam.
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Project Icebreaker Bird and Bat Risk Analysis

EXECUTIVE SUMMARY

The Lake Erie Energy Development Corporation (LEEDCa) has proposed the leebreaker Wind
project. a small. demonstration 6-turbine, 20.7-megawatt (MW) offshore wind energy faciiity
eight to 10 miles (13 to 21 kilometers [km]} from the shore of Cleveland, Ohio. WEST has
completed a review and summary of baseline data and other publicly available data on bird and
bat use and other information of the Project's enviranment for the purpose or evaluating the
level of risk posed by the proposed project to birds and bats. The overall conclusion of this
analysis is that the Project poses low risk of adverse impacts to birds and bats. This conclusion
stems largely from two principal observations: 1) the Project is small in scale, consisting of six
turbines; 2) the level of use of this area by birds and bats is lovw compared to bird and bat use of
terrestrial or nearshore environments.

The potential for displacement effects, defined as the transformation of the Project area from
suitable habitat to less suitable habitat by virtue of Project construction or operation, was
evaluated by examining data on the use of the Project site and other offshore environments in
the central Lake Erie basin by birds and bats for activities other than transit, in the context of
technical literature on the subject. Our analysis indicated that the risk of displacement effects is
likely low for Icebreaker Wind. This is because baseline data have shown that the use of the
Project area as a habitat for anything other than migratory transit by any bird species is minimat
or negligible. In a baseline aerial survey effort conducted by the Ohio Depariment of Natural
Resources over a large portion of Lake Erie, including the Project site, between 2009 and 2011,
only six species of waterbirds were documented within the vicinity of the Project area at
densities that can be considered above negiligible or occasional. Three of these species were
gulls (Bonaparte's Gull. Ring-bilied/Herring Gull), with averages roughly between one and five
individual birds observed in the Project area and vicinity per survey during the baseline survey
effort. For the other three species, (Horned Grebe, Common Loon. and Red-breasted
Merganser). averages of roughly one individual or fewer were observed within the Project area
and vicinity per survey during the baseline survey effort. At such low densities, statistically
significant displacement effects ‘would not likely be detectable with a reakstic survey effort. For
the same reason, there is not a reasonabie likelihood that any such effects could be biolagicaily
significant for any species.

The potential for behavioral avoidance or attraction effects was evatuated by examining post-
construction monitoring results of other offshore wind energy faciities, and hy revieving
technical literature on this subject. Behavioral avoidance is defined as the avoidance of the
Project by bird or bat species that would otherwise use the Project area strictly for transit
Behavioral attraction i1s defined as attraction to the Project area by bird or bat species that wvould
othenwise utilize the area less frequently or not at all. The conclusion of our analysis Is that
lcebreaker Wind does have the potlential to generate both behavioral avoidance and attraction
effects in some groups of hirds or bats. Although the passage rates of migrating birds through
the Project area are expected to be lower than on land. along the shore of Lake Erie, or in near-
shore waters, some migrating birds and bats from a variety of taxa are likely to migrate through
the Project area on a regular basis. After construction some migrating birds and bats may detect
the presence of the facility and fly around i. In such ¢ases, the additional energy expenditure of
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this avoidance behavior is expected to be negligible, as has been demonstrated at offshore
wind projects in Europe. Therefore, the potential for adverse effects from this behavior is likely
negligible. Other birds and bats flying in the vicinity of the Projec¢t area may be attracted to the
facility. This is not likely to oceur in nocturnal migrant birds, as the Project will utilize flashing red
aviation obstruction lights, which do not attract nocturnal migrants or other birds. Attraction
effects are more likely to occur with some diurnal waterbirds such as gulls and cormorants, as
has been demonstrated in Europe, and may also occur with additional taxa, including bats.

The potential for collision effects was evaluated by examining data on the use of the Project site
and other offshore environments in the central Lake Erie basin by birds and bats, including
merely for transit, contextualized with information on taxon-specific wind-turbine c¢ollision
susceptibility patterns from technical literature and publicly available post-construction
monitoring reports from other wind energy fagilities. The overall conclusion of our analysis was
that total fatality levels of birds and bats are expected to be lower for Icebreaker Wind than for
land-based wind energy facilities in the region. Previous risk analyses and correspondence with
the US Fish and Wildlife Service has indicated that no federally listed bird or bat species are
likely to be affected. The Project is not likely to generate population-level effects for any
species. These conclusions are based primarily on the low use of offshore environments within
the central Lake Erie basin by birds and bats, as well as the small size of the Project, and are
also influenced by known patterns of taxon-specific collision susceptibility and species’
geographic ranges. '

No eagles or other raptors regularly forage 8-10 miles offshore, minimizing exposure to collision
risk in this group of birds. A small number of eagles and other raptors may be exposed to
collision risk if they encounter the Project while migrating across Lake Erie; however, eagles
and other raptors tend to avoid migrating over large water bodies such as Lake Erie. and no
raptors were documented within 10 miles of the Project area during a 2-year baseline survey
effort. Therefore, we conclude that collision risk is low for eagles and other raptors.

For waterfow! and other waterbirds, baseline aerial survey data have shown that the spatiat
utilization pattern of such birds is largely restricted to the first three 1o six miles (five to 10 km)
from shore in the centralisouthern Lake Erie basin. with minimal or negligible density of
waterfowl and other waterbirds in the vicinity of the proposed Project area. Furthemore,
available evidence from both offshore and onshore wind energy facilities indicates that wind
turbine collision susceptibility is generally low for these bird types. Certain waterbird species,
notably Double-crested Cormorants and several species of gulls, may experience higher levels
of exposure to potential collision risk if they are attracted to the Project subsequent to
construction, but collision susceptibility is generally regarded to be low for these bird types,
hence overall risk is low. Additional insight into the potential for such effects can only be gained
from post-construction observations.

For bats, the likely per megawatt bat fatality rate at Icebreaker Wind must be predicted with
caution due to the well-known complexity of the relationship between pre-construction bat
acoustic activity rates and post-construction bat fatality rates at land-based wind energy facilities
in the Midwest and nation-wide. Although bats are primarily terrestrial animals, some species
are likely to cross Lake Erie and the Project area on a regular basis, particularly as they are
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migrating, and the extent to which bats may be aftracted to the Project’s turbines as they are
migrating across the Lake 15 not well-known and cannot be determined through additional
baseline data gathering. The overall bat colbsion risk is low for lcebreaker Wind. nonethetess,
because even if the Project results in fatality rates that are toward the upper end of the
distribution of per megawatt bat fatality rates at regional fand-based wind projects, the small size
of the Project limits the total (facility-wide) bat fatality rate te one that would be moderate, at
warst, in refation to land-based wind energy projects in the Great Lakes region.

Nocturnally migrating songbirds and simifar birds may be exposed tg collisions with {cebreaker
Wind's turbines as they migrate across Lake Erie in spring and fall, though the terrestrial
hahitats of bird species in this category naturally restricts potential coflision exposure to
migratory flights. As a group, nocturnally migrating songbirds and similar birds exhibit [ow
general susceptibility ta collisians with wind turbines. Furthermare, a region-wide analysis of
NEXRAD radar data performed by an independent research team of government and academic
scientists demonstrated that the density of songbird migration over the centraj Lake Erie basin
was less than one half of what it was over terrestrial environments within the region. Several
recent studies employing marine radars in shoreline environments have demonstrated relatively
high densities of nocturnal migrant birds along the shorelines of Lake Erie and Lake Ontario,
reinforcing our understanding of the tendency of such migrants to concentrate along coastliines
and avoid flying over large water bodies, such as Lake Erie, if possible, On the basis of this
information, and also in light of the small size of the Project, we conclude that the collision risk
for nocturnally migrating songbirds and similar birds is low.

The relationship between pre-construction bird and bat use, or "exposure” data and post-
construction collision fatality at wind energy facilities is known te be complex. Hawever, the
baseline information on bird and bat abundance in the offshore environment of the central Lake
Erie basin can be compared with publicly available, bias-corrected bird and bat fatality rates for
land-hased wind energy facilities in the Great Lakes region. We applied such comparisons ta
make rough, quanttative predictions of the collision fatality rates that lcebreaker Wind is likely to
generate for bats and birds. Such comparisons indicate that bat fatality rates are most likely to
be on the order of one ta four bats/MW/year, which would lead to roughly 21 to 83 totat bat
" fatalities/year for the facility. We note that bat fatality rates could be as high as 20-30
bats/MW/year if there is a substantial behavioral attraction effect, but the small size of the
Project limits the magnifude of this risk to a moderate level in refation to other regional wind
energy facilities even under this worst case scenatic, For birds, fatality rates are most likely to
be on the order of one or two birds/MW/year, or 21 to 42 total birds/year for the facility. At these
levels, the collision fatalities caused by Project icebreaker da not have a reasonable likelihood
of generating a population-level impact for any species of bird or bat, particufarly as these
fatalities are not likely to affect any listed species, and will be distributed among many species,
further lessening the impact an any ane species.
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INTRODUCTION

This document presents an analysis of the nature, intensity, and likelihood of risks to birds and
bats posed by the development of lcebreaker Wind (also known as the “Project” or
“lcebreaker”). lcebreaker is a small-scale wind demonstration project (a six-turbine 20.7-
megawatt [MW] facility) that would be located in Lake Erie eight to 10 miles (13 to 21 kilometers
[km]) offshore of Cleveland, Ohio. The Project is being developed by the Lake Erie Energy
Development Corporation (LEEDCo) and lcebreaker Windpower Inc., a subsidiary of Fred.
Olsen Renewables USA. One of the key advantages of developing commercial wind energy
facilities in the offshore environment is that bird and bat risks are generally regarded 1o be lower
than on land, as all bats and most birds are generally terrestrial animals (Schuster et al. 2015).
Nonetheless, there is still a great deal of uncertainty regarding the potential for offshore wind
energy to creste adverse impacts on birds and bats. owing partially to the newness of offshore
wind enhergy relative o land-based wind energy development, particularly in the US, and also to
the inherent difficulties in gathering data on wildlife risks and impacts in the offshore
environment. This uncertainty is one of the primary reasons for constructing a smail
demonstration project such as Icebreaker Wind as the first offshore wind energy development in
the Great Lakes. As such, lcebreaker will be able to serve as a platform for gathering
information that will be useful for decision-making regarding future development in the region.

Beginning in 2008, LEEDCo conducted a variely of Project-specific bird and bat baseline
studies for the purpose of providing information on the risks posed to birds and bats by the
proposed Project to support the risk determinations and permitting processes required by state
and federal authorities (Geo-Marine, Inc 2008; Svedlow et al. 2012). These basefine studies
have been supplemented by several systematic expert reviews of bird and bat risk issues
associated with the Project, in which Project-specific data have been interpreted in the context
of available data from independently performed field studies, publicly available databases, and
technical literature (Kerlinger and Guarnaccia 2013, Kerlinger 2016). The need for this
additional summary stems from the availability of new information germane to bird and bat risk
considerations that has arisen or been identified subsequent to the Project's most recent
application for a Certificate of Environmental Compatibility and Public Need to the Ohio Power
Siting Board in 2014.

The intent of the current analysis is to present an updated synthesis of available information
relevant to the consideration of bird and bat risks posed by the Project. All of the information
presented in the baseline studies and prévious risk analyses for lcebreaker is not fully
recapitulated in this document, but all of the available information germane to each risk-refated
topic has been incorporated into the current analysis, with particular sources of information
weighted according to their relevance with regard to addressing the risk-related questions. The
analysis is organized by effect type, and then by taxon (for collision effects).

DISPLACEMENT EFFECTS

The potential for generating a displacement effect, defined as the transformation of an area from
being suitable habitat to being unsuitable habitat for one or more wildlife species, is an
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important wildlife risk consideration for some land-based and offshore wind energy facilities
(Drewitt and Langston 2006, Strickland et al. 2011). In wind-wildiife literature, such effects are
most often associated with wildlife species that are known or hypothesized to avoid occupying
areas in which tall structures, or significant anthropogenic activity/disturbance is present. For
land-based wind farms in the US, displacement effects have received the most attention in
relation to grassland and shrub-steppe obligate species (e.g., Greater and Lesser Prairie-
Chickens [Tympanuchus cupide and 7. pallidicinctus), Sage Grouse ([Cenfrocercus
urophasianys], Grasshopper Sparrow [Ammodramus savannarrm), Strickland et al. 2011,
LeBeau et al .2016}. In the offshore realm, dispiacement effects have been hypothesized or
examined primarily in certain species of waterfowl and other waterbirds (e.g., loons, alcids) that
are known to forage regularly in marine areas where offshore wind facilities have been
proposed or installed (Petersen and Fox 2007, Walls et al. 2013). Displacement effects are
considered herein in the sense most commonly applied in wind-witdlife literature, referring only
to use or avoidance of foraging, roosting. breeding. or wintering habitats. The use or avoidance
of areas that are occupied by wildiife species stricfly for transit is considered separately below
under “behavioral avoidance.”

In the case of Icebireaker Wind, there is minimal potential for displacement effects, as there is
minimal to negligible utilization of the Project area by any bird or bat species for anything other
than fransit, This pattern was documented through an aerial baseline survey effort conducted
over a two year period (2009-2010 and 2010-2011) by the Ohic Department of Natural
Resaurces (ODNR} over a large portion of the south-central Lake Erie basin, including the
Project area (Norris and Lott 2011). This survey effort consisted of weekly, low-altitude (ca. 76
meter [m; 248 foot (ft)}) flights during fall (mid-October through mid-December) and spring (mid-
March through mid-May) seasons, with expert observers gathering bird observations from
aboard a small twin-engine fixed-wing aircraft flying at a speed of roughly 120 knots (138 miles
[222 km)] per hour}. The 2-year survey effort resulted in a total of 24,395 miles of flight along the
transect pattern shown in Figure 1. during which a total of 723,785 individual bird observations
was collected, representing at least 51 bird species.
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Figure 1. Aerial flight transect pattern flown during the Norris and Lott (2011) pelagic bird surveys
in Lake Erie during 2009-2011. The approximate proposed location of Icebreaker Wind is
shown by the blue star (Figure reproduced from Norris and Lott 2011).

In order for Icebreaker Wind to have the potential to generate a displacement effect, the Project
area must be utilized by wildlife species prior to the construction of the facility. Data from both
years of the ODNR survey effort indicate that the abundance of birds was negligible (Year 1) or
minimal (Year 2) at distances between eight and 10 miles from shore, corresponding to the
zone in which the Project has been proposed (Figures 2 and 3). Examination of species-specific
and spatially-explicit patterns in the ODNR survey data (Norris and Lott 2011 appendix C)
indicated that the only species that may occur in the vicinity of the Project area on a somewhat
consistent basis are Red-breasted Merganser (Mergus serrator), Common Loon (Gavia immer),
Horned Grebe (Podiceps auritus), Bonaparte's Gull (Chroicocephalus philadelphia), and Ring-
billed/Herring Gull (Larus delawarensis/L. argentatus; Norris and Lott 2011). For the merganser,
loon, and grebe, the density of birds in the vicinity of the Project area documented by Norris and
Lott (2011) was roughly one bird per survey or lower. For the gulls, the density may have been
as high as five birds per survey. At such low densities, a statistically significant displacement
effect resulting from the presence of the Project would be difficult to detect. For the same

reason, there is no reasonable likelihood that such an effect would be biologically significant for
any species.
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BEHAVIORAL AVOIDANCE/ATTRACTION EFFECTS

Behavioral avoidance effects are defined herein as the avoidance of a constructed facility by
wildlife species whose only utilization of the Project area would be strictly for transit (i.e. passing
through on migratory or “commuting” flights). Avoidance of the Project area by species that
might otherwise use the area as foraging or roosting habitat is considered separately in this
analysis as a displacement effect (see previous section). Behavioral avoidance of a wind facility
by & bird or bat may have a beneficial effect. as it will generally reduce collision risk, but it may
also generate an adverse effect in the form of increased energy expenditure required to fly
around a turbine or the fagility.

In the case of lcebreaker Wind, the potential for adverse effects on wildlife from behavioral
avoidance is negligible, as the additional energetic expenditure required for migrating birds or
bats to fly around the Project will be negligible. This conclusion is based on the findings of
Masden et al. (2009). who found that the additional energetic expenditure required for migrating
birds to circumvent the Nysted Offshore Wind Energy Facility in the Danish Baltic Sea was
negligible in relation to the overall energetic cost of their migratory journey. The Project will
occupy a refatively small above-water footprint, consisting of a linear array of six turbines and
measuring roughly two rmiles (three km) in length, substantially smaller than the dimensions of
the facility studied by Masden et al. (2009). In addition, the Project's turbines would be spaced
at approximately 600 meter intervals, providing space for birds to fly between turbines.

Icebreaker Wind has a high likelihood of generating attraction effects in some species of birds
and/for bats, as above water structures in general, and offshore wind turbines in particular, are
known 1o atiract certain species for whom such structures may represent places to perch and
roost. The phenomenon of bats’ potential attraction to wind turbines is still poorly understood,
but recent studies have indicated that some bats may be atiracted to wind turbines under some
circumstances (McAlexander 2013, Cryan et al. 2014). Krijgsveld et al. {2011) demonstrated
attraction of cormorants and gulls to the structures of the Egmond aan Zee Offshore Wind
Energy Facility in the Netherlands. Several species of gulls and one species of cormorant occur
regularly on Lake Erie, and may be similarly attracted to the structures of Icebreaker. Similar to
behavioral avoidance, behavioral attraction to offshore wind turbines may have both beneficial
and adverse effects on flying wildlife. Beneficial effects may include increased availability of
roosting and/or foraging sites in an otherwise inhospitabie or unfavorable environment. Adverse
effects may include increased exposure to collision risk. One feature relevant to the likelihood of
attracting flying wildlife is that flashing red aviation cbstruction lighting wil! be installed on the
nacelles of the turbines for Project Icebreaker. Such lighting does not appear to atiract
nocturnally migrating birds (Kerlinger et al. 2010, Gehring et al. 2012); hence. the Project is not
likely to attract substantial numbers of such birds.

COLLISION EFFECTS

it is well-known that some birds and bats can experience mortality or injury due to collisions or
near-collisions with wind turbines {Strickland et al. 2011, Schuster et al. 2015). Bird and bat
collision fatality rates at land-based wind energy facilities have been particularly well-studied in
North America, where intensive and systematic carcass searching studies have been
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accompanied by sophisticated methods for adjusting the raw data to account for biases caused
by limited carcass detectability and carcass removal by scavengers. For birds, recent reviews of
bias-cofrected fatality rate estimates have indicated a fairly consistent pattern, with an overall
average US rate of roughly four to five birds killed per MW of installed wind capacity per year
(4.11 birds/MW/year reported by Loss et al. 2013). For bats, there is a greater degree of
variation in fatality rates across land-based wind energy facilifies. and overali fatality rates are
generally higher than they are for hirds (Arnett et al. 2013).

Beyond simple rates, one of the most important patterns that has emerged from bird and bat
collision fatahty studies at land-based wind energy studies o date is that collision susceptibility
is highly taxon- or guild-specific for both birds and bats (Strickland et al. 2011, Amett et al. 2013,
Schuster et al. 2015). For many bird species, susceptibility appears to be most closely related to
species’ overall abundance, and the amount of time a species spends flying within roter swept
altitudes, with an additiona! influence of behavioral and morphological factors (Strickiand et al.
2011). The majority of bird fatalities at land-based wind energy facilities in North America are
nocfurnal migrants {many songbirds and similar species}, and some of the fatalities presumably
cceur during their high-altitude nocturnal migratery flights, particularly when storms or
ascent/descent bring the birds below their normal migratory cruising altitudes (300-500 m [984-
1.640 ft}) and into the rotor swept attitudes of commercial wind turbine rotors (Strickland et al.
2011}. Certain common birds of agricuttural habitats that exhibit tendencies to engage in high
altitude flights, and certain widespread and abundant vulture and raplor species, are also
commeonly found ameong bird fatalities at land-based wind energy facilities (Strickland et al.
2011). Other birds, particularly species with a-high degree of aerial maneuverability, such as
swallows and swifts, are rarely encountered as fatalities at wind energy facilities even though
they may pbe very abundant, and may spend a substantial amount of time flying within rotor~
swept altitudes (Strickland et al. 2011). Birds that are rare, or that rarely fly within rofor swept
altitudes, tend to be rarely encountered as wind-turbine fatalities (Strickland et al, 2011).

Far bats, the pattern of collision susceptibility at land-based wind energy facilities in North
America is also highly species-specific, but the underlying reasons that drive the pattermn are
tess well-understaod than they are for birds. Three species of migratory, tree-roosting
insectivorgus hats in the family Vespertilionidae (Eastern Red Bat [Lasiurus borealis], Silver-
haired Bat [Lasionycteris noctivagans], and Hoary Bat {Lasiurus cinereus)) are among the most
commonly foung bats in North American wind farm fatality studies, comprising 78% of bat
fatalities at US wind energy facilities (Arnett and Baerwald 2013). In these species, most
fatalities accur during late summer and fali, typically fate July through late September, a period
that corresponds to fall migration and initiation of mating activities (Fleming and Eby 2003,
Cryan and Barciay 2009). By contrast. many other species, particularly bats in the genus
Myotis. are found as wind turbine collision fatalities much more rarely, for reasons not yet fully
understood (Arnett et al. 2008, 2010, 2013},

in the offshore yealm, the carcass-searching field study methodologies that have advanced our
scientific understanding of bird and bat fatality rates at land-based wind energy facilities are
generally unavaitable, Direct monitoring of bird and bat fatalities has rarely been attempted at
European offshore wind energy facilities to date. In one of the first and best known attempts,
Mark Desholm and colleagues developed the Thermal Animai Detection System (TADS), and
deployed it at the Nysted Offshore Wind Energy Facilily in the Danish Baltic Sea. in verticat
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{coliision) viewing mode, the system’s infrared monitoring field of view covered roughly one third
of the rotor of a single turbine, and it was deployed in this way for intensive monitoring periods
during the peak period of spritig and fall sea duck migration over a three year period (2004-
2008; Desholm 2006). In spite of the fact that this facility is located within a major flight corridor
for migrating sea ducks, with an estimated 235,136 Common Eiders (Somateria moliissima)
passing by in the vicinity of the wind farm each autumn, no sea duck collisions were recorded
during this monitoring effort in 1,086 hours of direct observation in collision-viewing mode
{Desholm 2008). Only one collision event of any kind was recorded during this monitoring effort,
a collision of a single smait bird or bat (Desholm 20086). Perhaps influenced by this result, avian
impact studies at European offshore wind energy facilities in recent years have focused on
collision risk modeling efforts, in which bird passage rates are combined with collision avoidance
rates to “predict” collision fatality rates (Cook et al. 2014). To date, no offshore wind energy
facilities in Europe or elsewhere have reported bird or bat fatality rates generated from direct
observations of bird or bat collisions with operating offshore wind turbines, though there are a
variety of emerging remote sensing systems that show varying degrees of potential for
produgcing such data in the future (see reviews by Collier et al. 2011, Sinclair et al. 2015).

Although empirical validation of predicted collision fatality rates has not yet been attained for an
offshore wind energy facility, information on the turbine collision/avoidance probabilities for
various bird taxa from European offshore wind studies, combined with known bird and bat
fatality patterns from land-based wind energy facilities in North America, provides a reasonable
foundation for assessing the levels of collision risk likely to be experienced by various bird and
bat taxa from lcebreaker Wind. In the sections that follow, collision risk is reviewed for four
separate categories of birds and bats, representing the bird and bat types of the highest
potential interest with regard to potential collision risk from Icebreaker. In these discussions, the
overali risk evaluations (e.g. “high” "moderate” “low”) refer to how the range of potential fatality
rates likely to be generated by lcebreaker Wind compares to fatality rates that have been
documented at typical land-based wind energy facilities in the region.

We note that low collision risk for any ESA-listed species of birds or bats was established in
eariier risk analyses for the Project (Guarnaccia and Kerlinger 2013, Kerlinger and Guarnaccia
2013), and was acknowledged by the USFWS (2014). For this reason, the discussion of risk to
ESA-listed species is not repeated in the present analysis.

Eagles and Other Raptors

The level of collision risk for eagles or any other species of raptor at lcebreaker Wind is low,
primarily because no species of eagle or other raptor regularly utilizes offshore environments
eight to 10 miles from shore. Although Bald Eagles (Haliaeetus leucocephalus) and Osprey
(Pandion haliaetus) regularly forage over water for fish, both of these species are typically
restricted to areas within several miles of shore (Buehler 2000, Poole et al. 2016). This general
pattern was evidenced specifically for the Project site and vicinity by the boat-based avian
baseling surveys conducted in nearshore waters near the Project site during 2010 (Svediow et
al. 2012) and the aerial avian baseline surveys tonducted in 2009-2011 by the ODNR (Norris
and Lott 2011), neither of which resulted in any observations of any raptors within 10 miles of
the Project area.

~3f
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The potential for Baid Eagles or other raptors to be exposed fo any risk of collision with
lcebreaker's turbines is therefore almost exclusively limited to migratory transits of these
species acrass Lake Erie (but see also waterfowl and ice discussion in the next section). Bald
Eagles and a variety of other migratory raptor species may occasionally cross the open water of
Lake Erie during migration. Nonetheless, such crossings are expected to be uncommon in the
vicinity of Icebreaker Wind, as raptor migration in general (Kuviesky et al. 2007), and specifically
within the Great Lakes region (Hawk Migration Association of North America [HMANA] 2016)
tends te ke heavily concentrated along shorelines and at parrows and peninsutas due 1o the
tendency of raptors to aveid migrating over large water bodies (Kerlinger 1989).

To the extent that a smalt amaunt of exposure of Bald Eagles and other raptars fo potential
coliision risk at Project icebreaker does exist, given the smaii project size, and offshore location,
risk is anticipated to be low. In a recent review, Pagel et al. (2013} reported that a total of six
Bald Eagle fatalities are known to have occurred over a 16-year period from 1997-2012 for all
land-based wing energy facilities within the contiguous United States. To date, there are far
fewer publicly available records of Bald Eagle fatalities or injuries at wind energy facilities than
there are for Golden Eagles. which are rare in the Great Lakes region. According to Pagel et al.
(2013), there were 85 eagle fatalities at wind energy faciities throughout the U.S. between 1997
and 2012 {exciuding eagle fatalities at the Altamont Pass Wind Resource Area in California). Of
these 85 mortalities, 79 were Golden Eagles and 6 were Bald Eagles (Paget ef af, 2013).

Waterfowl and Other Waterbirds

The level of collision risk for waterfowl, or other water-affiliated hird species at Icebreaker Wind
is low, overall, with some variation among waterbird taxa. Several species of gulls (Ring-billed
Gult, Herring Gull, Bonaparte’'s Gull) are the only bird species shown by baseline studies to
utitize the Project area and vicinify at densities generally greater than one bird observed per
survey (Norris and Lott 2011). Several additional gull species (e.g. Glaucous Gull {Larus
hyperboreus), lceland Gull {L. glaucoides], Great Black-backed Gull {L. marinus]) likely use the
Project area, albeit on an occasional basis (Nerris and Lott 2011, eBird 2016}. The general
behavioral patterns of guiis can lead ta higher exposure to patential wind turbine collision risk,
as gulls tend to spend a large fraction of time flying, and a substantial fraction of their flight
activity may occur within the rotor swept aititudes of wind turbines (Winiarksi et al. 2012).
However, gulls are very agile and acrobatic flyers, and possess a high degree of visual acuity,
giving them a relatively high degree of aerial maneuverabiiity and a relatively low level of
susceptibility to collisions with wind turbines {Cook et al. 2014). For this reason, current practice
in avian collision risk modeling for offshare wind facilities in Europe is to assign very high
collision avoidance probabilities to gull species (e.g., 0.995 total avoidance probability
recommended for Herring Gull and Great Black-backed Gull, Cogk et al. 2014). Therefore,
although some gull collisions with Icebreaker's turbines may be expected, particularly if guil
species exhibit behavioral atfraction io the Project (see Behavioral Avoidance/Attraction
section), the general level of collision risk for this group is low, and there is no reasonable
likelihood that it could affect the populations of any gull species.

In the case of waterfowl and similar species (loons, grebes, coots, cormarants), collision risk is
low, both because of low levels of exposure, and alse because of low wind-turbine collision
susceptibility. Baseline data have shown that only a small number of species in this category
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utilize the Project area on a regular basis, and in all cases the density of such birds was
generally below one bird observed in the vicinity of the Project area per survey {Norris and Lott
2011; and Displacement section). One possible exception to this pattern is Double-crested
Cormorant (Phalacrocorax auritus), which may expertience somewhat higher exposure to
collision risk at lcebreaker if it is attracted to the Project’s turbines once built, as was observed
for Great Cormorants (P. carbo) at the Egmond aan Zee Offshore Wind Energy Facility in the
Nethetlands (Krijgsveld et al. 2011; see Behavioral Avoidance/Attraction section). Although
protected by the Migratory Bird Treaty Act, it should be noted that Double-crested Cormorants
have been actively managed as a pest species in recent years in the Great Lakes region, as this
species’ recent population growth is believed to have negatively impacted fish populations
{USFWS 2003); hence some collision risk for this species from Icebreaker Wind does not
represent a significant concern from a biological or conservation perspective.

Another possible exception to the overall pattern of low exposure could occur if high
concentrations of waterfowl and/or similar waterbirds are attracted to ice-free refuges around
the Project's turbines. It was recently hypothesized that such refuges could form during
extreme ice-over events on Lake Erie by the US Fish and Wildlife Service (USFWS 20186). The
USFWS (2016) extended this hypothesized effect to possibly include Bald Eagles as well,
noting that eagles could also be attracted to ice free refuges in order to prey on waterfowl, fish,
or carrion. in order to examine this possibility, we conducted a systematic analysis of Lake Erie
ice formation patterns and movement dynhamics, focused on identifying the likelihood that the
Project's turbine towers could generate ice-free refuges that would attract concentrations of
birds, potentially exposing them to increased collision risk. This analysis was facilitated by the
effort that LEEDCo has dedicated to understanding the dynamics of ice formation and
movement on Lake Erie as they relate to engingering aspects of the Project.

The overall finding of the analysis of ice-refated bird risk is that this risk is low, since open areas
will still exist closer to shore even during extreme ice sover events, while at other times when
the ice is more open and mobile, there will be a predominance of alternative open areas closer
to shore and zcattered throughout the offshore ice cover. One factor that influences this
conclusion is that extreme ice-over events capable of causing a general scarcity of open water
as far as eight to 10 miles offshore in Lake Erie are rare. Tabie 1 shows the number of days
during which ice cover on Lake Erie exceeded 96% dating back to 1973. There were a total of
41 such days over this 44-year period (Table 1).
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Table 1. Number of days per year that ice cover exceeded 96% on Lake Erie
from 1973 to 2016, according to the US National Oceanographic and
Atmospheric Administration’'s (NOAA) Great Lakes Environmental
Research Laboratory (J. Wang, NOAA Great Lakes ice climatologist,
pers. comm., November 7, 2016).

Decade
Year 1970 1980 1990 2000 2010

0 0 0 0 0
1 0 0 0 0
2 5 0 0 0
3 0 0 0 0 0
4 0 0 5 0 1
5 0 0 0 0 10
6 0 0 6 0 0
7 5 0 1 0

8 6 0 0 0

9 2 0 0 0

Figure 4 shows the mean winter-time ice cover percentage in Lake Erie over the same period.
These ice cover patterns indicate that extreme ice-over events, where open water areas may
become relatively scarce, are generally rare in Lake Erie.

Figure 4. Mean annual winter ice cover on Lake Erie from 1973 to 2016, according to the US
National Oceanographic and Atmospheric Administration (NOAA)/Great Lakes
Environmental Research Laboratory (GLER; adapted from Wang et al. 2012, and J. Wang,
NOAA Great Lakes ice climatologist, pers. comm., November 7, 2016).

The other factor indicating that the risk of bird-attracting ice-free refuges forming exclusively
around Icebreaker Wind's turbines is low derives from the ice dynamics of Lake Erie and the
Project. Icebreaker’s turbine towers will measure seven m (23 ft) in diameter at the ice cone-
surface interface. When ice moves past these turbine tower cones, it will fill in rapidly, since the
design will cause broken ice chunks to flow around the towers and float in the wake, rather than
pile up at the leading edges where the moving ice is contacting the towers (D. Dickins, pers.
comm.). Ice pile-ups at the leading edge that could leave the wake relatively clear would only
occur with much broader structures in shallower water where the ice could ground on the Lake
bottom, such as is known to occur at the Cleveland water intake crib, which is 110" wide and
does not have an ice cone (D. Dickins, pers. comm.). Therefore, ice-free wakes that may be
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created by the Project's turbines under rare circumstances are small, and will fill in rapidly.
indicating that there is a minimal chance that they will attract birds.

There is a further fundamental physical consideration that supports the conclusion of low ice-
related bird risk. Wakes can only form when ite is moving. and ice can only move when there is
open water into which for it to move. Therefore, icebreaker's turbine towers can only generate
broken ice wakes under conditions in which other, targer areas of open water are available
nearby, hence, the wakes are not likely to attract substantial numbers of birds. If ice is not
moving, for example when extreme cold conditions are combined with calm winds, then
lcebreaker's turbine towers will not generate wakes (D. Dickins, pers. comm.).

The image shown in Figure 5 illustrates the availability of ice-free areas on March 6, 2014,
which was the day with the maximum ice coverage on Lake Erie that winter, which was the
coldest in four decades. Even in this extreme case, large areas of open water are visible
throughout most portions of the Lake. Areas of open water during such events may include
areas where ice has been blown away from shore by the prevailing winds, cracks, leads, and
polynyas created by the movement of ice, and open areas created by warm water outfalls, such
as the Avon Lake Power Plant, located roughly 12 miles west of Cleveland (Figure 5). At least
five additional outfalis are located along the Cleveland lakefront.
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Figure 5. MODIS Terra true color image of western and central Lake Erie, on March 6, 2014,
corresponding to the day with maximum ice coverage recorded in 2014 of 96.5% (Source:
J. Wang - NOAA/GLERL). 2014 was an exceptionally severe winter, ranked as the coldest
on record for the Great Lakes region since 1978/79 (Source: M. Herring - NOAA Boulder).
In spite of the extensive ice cover in the central part of the Lake, there are numerous
openings and fractures (dark blue areas) scattered throughout the offshore ice sheet as
well as extensive shore-following leads with open water between Cleveland and the
proposed location of Icebreaker Wind (approximate location shown with a blue star). The
location of the Avon Power Plant, a coal-fired power plant that normally produces an ice-
free refuge along the Lake Erie shore due to warm water outfall, is shown by the red star,
Image courtesy of NASA, processed by the Space and Engineering Center, University of
Wisconsin-Madison.

As a final consideration regarding waterfowl collision risk, it is important to note that European
studies have demonstrated a strong tendency for flying ducks to avoid offshore wind facilities
and turbines (Desholm and Kahlert 2005, Pettersson 2005, Desholm 2006, Larsen and
Guillemette 2007, Masden et al. 2009). Furthermore, a variety of studies at land-based wind
energy facilities in the US sited near waterfowl concentration areas have also demonstrated low
wind-turbine collision susceptibility in waterfowl (Derby et al. 2009, 2010b, Jain 2005, Niemuth
et al. 2013). For these reasons, waterfowl are expected to have a low probability of colliding
with Icebreaker’s turbines, even on the rare occasions when they may be exposed to such risk.
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Bats

The level of collision risk for bats at Icebreaker Wind is low. This conclusion stems largely from
the small size of the Project, which confers a correspondingly low scale to the possible level of
overall bat collision fatality that the Project may generate. Furthermore. the exposure of bats to
potential collision risk at the Project is also low, as indicated by the level of acoustic bat activity
recorded offshore in the central Lake Erie basin during the baseline study. We recognize that
the relationship between exposure and fatality rate is complex and must be interpreted with
caution. The relatively low level of bat acoustical activity recorded at offshore studies to date
{Ahlén et al. 2009, Pelletier et al. 2013. Boezaart and Edmonson 2014) is consistent with the
basic observation that bats are primarily terrestrial animals. In the case of icebreaker, bats’ use
of the Project site is expected to be restricted to migratory transits. In contrast to other primarily
terrestrial groups with somewhat parallel predictions, such as raptors and songbirds, there is a
higher tevel of residual uncertainty in this prediction for bats, as bats’ utilization of Great Lakes
offshore environment, and the phenomena associated with potential bat attraction to turbines,
are not well understood (McAlexander 2013, Cryan et al. 2014, Schuster et al. 2015). Because
this residual uncertainty stems primarily from the possibility of a behavioral attraction effect, we
note that it can only be resolved with post-construction observations.

The most informative source of information on the level of bat activity likely to occur at
lcebreaker Wind is the bat acoustic study conducted by Tetra Tech in 2010, as part of
Icebraaker’s wildlife baseline data gathering effort (Svedlow et al. 2012). In this effort, Anabat™
SD-1 {Titley Scientific™, Columbia, Massachusetts) ultrasound detectors were deployed at four
land-based locations along the central Lake Erie shore to gather data on land-based bat activity,
and four identical detectors were deployed on the Cleveland water intake ¢rib, located roughly
three miles offshore of Cleveland in Lake Erie. to gather data on offshore compared with
onshore bat acoustic activity in the central Lake Erie basin. Ultrasound acoustic recordings were
gathered at these locations during the entire spring and summer/fall migratory periods, the two
periods during which most bat collision fatality occurs at Midwestern wind energy facilities
{Arnett et al. 2008). Two of the ¢rib-based offshore detectors were located on the crib’'s crow's
nest, roughly 35 m (115 ft) above the surface of the water. and two of the detectors were
elevated to a height of approximately 50 m (164 ft) above the water's surface on the guy wires
of the crib's meteorological tower. During the spring 2010 deployment (April 1 through May 31,
2010}, a total of 244 detector-nights of data were gathered at the onshore locations, and a total
of 232 detector-nights of offshore data were gathered at the crib. During the summer/fall 2010
deployment (June 1 through November 10, 2010), a total of 616 detector-nights of data were
gathered at the onshore locations, and a total of 482 detector-nights of offshore data were
gathered at the crib. The levels of bat acoustic activity recorded over the course of this effort are
shown in Table 2.

Table 2. Bat call rates, expressed as the number of calls recorded per detector-night, at onshore
versus offshore locations in the central Lake Erie basin, as recorded during the baseline
bat acoustic study conducted for lcebreaker Wind (Svedlow et al. 2012, see text for

additional explanation). N .
Location A Spring Call Rate e Summer/Fall Call Rate
Onshore 4.95 511
Offshore 0.353 - 5.28
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The Icebreaker Wind bat baseline acoustic study demonstrated that the bat activity level was
roughly 10 times greater on land than offshore during both the spring and summer/fall study
periods. We note that this comparison may overestimate the level of bat actvity iikely to occur at
the Project site, as the location used to represent the offshore environment in this case. the
Cleveland water intake crib, is located roughly three miles from shore, whereas the Project site
is located between eight and 10 miles from shore where the abundance of bats is likely to be
lower. Boezaart and Edmanson (2014} documented bat acoustic activity at a Great Lakes
offshore location even further from shore in Lake Michigan (roughly 30 miles [48 km] from
shere). Their study resulted in the detection of some bat calfs attributable fo several of the most
common and widespread migratory bats in the region; however, the study only reportted data on
bat calis that were unambiguously identified to the species level, and many bat calls cannot be
unambiguously identified using state-of-the-art call classification methods; hence, bat acoustic
activity rates reported by Boezaart and Edmonson {2014) are not directly comparable to those
reported by Svedlow et al. (2012).

Further insight into how the offshore bat acoustic aclivity data gathered at the Cleveland water
intake crib by Svedlow et al. (2012) compare to onshore bat acoustic activity patterns can be
gained by comparing the overall rate recorded by Svediow et al. {2012) to rates recorded during
baseline bat acoustic studies conducted for land-based wind eneragy projects within the region.
Figure 6 iltustrates such a comparison, showing Svediow et al.'s (2012) summer/fall offshore bat
acoustic data in relation to comparable data from 14 studies conducted at land-based wind
energy projects in the Great Lakes region, representing all such studies for which data
comparable to the icebreaker offshore bat acoustic data are publicly available. References and
date ranges for the data gathering efforts of these studies are presented in Table 3.
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Bat Activity Rates— Great Lakes Region

Bal calls per Detector Night

Wind Energy Facility

Figure 6. Bat acoustic data during the summer/fall season, expressed in terms of bat calls per
detector-night, recorded three miles offshore of Cleveland in Lake Erie at the Cleveland
water intake crib (yellow bar labeled “Cleveland Crib”, data from Svedlow et al., 2012), in
relation to comparable data gathered during 14 baseline studies conducted at land-based
wind energy project areas in the Great Lakes region, representing all such projects for
which comparable data are publicly available.

Table 3. Data sources and bat acoustic data recording date ranges for the bat acoustic studies

whose data are illustrated in Figure 6.

Study

Reference

Date Range

Blue Sky Green Field (2007)

Buffalo Ridge (Phase |I; 2001/Lake
Benton 1)

Buffalo Ridge (Phase II; 2002/Lake
Benton I)

Cedar Ridge (2010)

Cleveland Crib (2010)

Forward Energy Center (2008)

Fowler Wind Farm (2007)

Fowler Wind Farm (2008)

Noble Clinton (2008)

Noble Clinton (2009)

Noble Ellenburg (2009)

Pioneer Trail (2011)

Steel Winds | & 11 (2012)

Timber Road Il (2009)

Top of lowa (2004)

Gruver et al. 2009
Johnson et al. 2004

Johnson et al. 2004

BHE Environmental 2011
Svedlow et al. 2012
Grodsky and Drake 2011
Gruver et al. 2007
Carder et. al. 2010

Jain et al. 2009a

Jain et al. 2010a

Jain et al. 2010b
Stantec Ltd. 2011b
Stantec Ltd. 2013

Good et al. 2010

Jain 2005

7/24/07-10/29/07
6/15/01-9/15/01

6/15/02-9/15/02

7/16/07-9/30/07
6/02/10-11/10/10
8/5/08-11/08/08
8/15/07-10/19/07
7/17/08-10/15/08
8/8/08-09/31/08
8/1/09-09/31/09
8/16/09-09/15/09
7/16/10-10/31/10
5/10/12-11/5/12
3/19/09-11/16/09
5/26/04-9/24/04

Bat acoustic activity is the most commonly gathered form of baseline bat data gathered during
the development of wind energy facilities in North America, and is widely regarded as the best
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indicatar of bat exposure to collision risk that can be gathered during the deveiopment phase of
wind energy projects (Strickland et al. 2011, USFWS 2012}. Nonethefess. it is important to note
that bat acoustic activity is an imperfect predictor of bat collision risk, as bat acoustic activity is
not equivalent to bat abundance (Strickland et al. 2011}, Furthermore, the relationship between
pre-construction bat acoustic activity levels and bat fatality levels recorded at wind energy
facilities subseguent to construction is complex and variable (Hein et at. 2013). For this reason,
it is also useful to examine bat fatality rates that have been documented at land-based wind
energy facilities in the Great Lakes region in order to generate a more quantitative, if rough,
prediction of the leve! of bat fatality likely to be caused by the operation of lcebreaker Wind.
Figure 7 illustrates 55 bias-corrected bat fatality rates that have been produced at land-based
wind energy facilities in the Great Lakes region, representing all such studies for which bias-
corrected bat fatality rate estimates are publicly available. Reference information for these
studies is presented in Tahle 4. Figure 7 illustrates a distribution of bat fatality rates similar to
that presented in an earlier analysis for all of North America by Strickland et al. (2011), with bat
fatality rates ranging from roughly 1 to over 30 bats/MW(!year,

Given the observation that the bat acoustic activity levels recorded offshore in the central Lake
Erie basin were on the low end of the range for fand-based wind projects in the region with
comparable data (Figure 8), the most parsimonious prediction that can be made regarding the
level of bat fatality likely to be generated by lcebreaker is that it will be toward the lower end of
the distribution of bat fatality rates recorded at land-based wind energy projects in the region, on
the order of 1-4 bats/MWi/year (Figure 7). However, given the complexity of the relationship
between pre-construction bat activity and post-construction bat fatality rates at land-based wind
energy facilities in the US (Hein et al. 2013), and the possibility that bats migrating over Lake
Erie may be attracted to the Project's turbines. increasing collision risk, the most precise
prediction that is warranted by existing information in this case is that the bat fatality rate at
Icebreaker Wind is likely to fall somewhere within the distribution shown in Figure 7, ranging
from one to 30 bats/MWiyear. Within this range, the overail level of bat fatality likely to be
generated by the Project is still moderate, at worst, in relation to land-based wind energy
projects in the Great Lakes region, due to the Project’'s small size.
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Table 4. Data sources for the bat fatality rate studies whose data are illustrated in Figure 7.

Facility and Study Year(s

Big Blue. MN {2013

Big Blue, MN (2014)

Blue Sky Green Field, W1 (2008; 2009)
Buffalo Ridge, MN (Phase }; 1959
Buffale Ridge, MN (Phase il: 1938)
Buffalo Ridge. MN (Phase H. 1989}
Buffale Ridge, MN (Phase Ii: 2001/Lake Benten [}
Buffalo Ridge. MN {Phase Il: 2002:Lake Benton i}
Buffalo Ridge. MN (Phase ili: 1999)
Buffalo Ridge, MN (Phase [Il: 2001/.ake Benton ()
Buffalo Ridge, MN (Phase ilt: 2002/Lake Benton 1)
Casselman, PA (2008)

Casselman, PA (2009}

Casselman Curtailment, PA (2008)
Cedar Ridge W1 (2009}

Cedar Ridge. WI (2010}
CohoctoniDutch Hill. NY {2008}
Cohocton/Butch Hills, NY (2010)
Crescent Ridge. IL (2005-2006)

Elm Creek, MN (2009-2010}

Eim Creek f, MN (2011-2012)

Forward Energy Center, Wi (2008-2010}
Fouder 1. IN (2009)

Fowler L 11 11, IN §2010)

Fowler I I, i, IN (2011)

Fowler it IN (2009)

Grand Ridge !, IL {2009-2010}

Harrovw, Ont (2010)

Heritage Garden |, Ml (2012-2014)

High Sheldon. NY (2010}

High Sheldon. NY (2011}

Kewaunee County. W1 (1698-2001)
Locust Ridge. PA (Phase iI: 2009)
Locust Ridge, PA (Phase li: 2010j
Maple Ridge. NY {2006)

Maple Ridge, NY {2007)

Maple Ridge, NY (2007-2008)

Maple Ridge. NY {2012:

Moraine Il MN (2009}

Munnsville, NY (2008)

Noble Altona, NY (2010)

Noble Bliss. NY {2008}

Noble Bliss, NY (2009)

Noble Chateaugay, NY 12010}

Noble Clinton, NY {2008)

Noble Chinten, NY (2009}

Noble Eflenburg, NY (2008)

Noble Ellenburg, NY (2009)

Noble Wethersfield, NY {2010,

Rail Spiitter iL (2012-2013)

Ripley. Ont {2008)

Top Crop | & 1i (2012-2013)

Wolfe Island, Ont (July-December 2009)
Wolfe Isiand, Ont (July-December 2010}
Wolfe Island, Ont (July-December 2011;

Report Reference

Fagen Engineering 2014
Fagen Engineering 2015
Gruver et al. 2008
Johnson et al 2000
Johnson et al. 2000
Johnson et al 2000
Johnson et ai, 200G
Johnson et al. 2004
Johnson et al, 2004
Johnson et al. 2000
Johnson et al. 2004
Armett et al. 2009a
Arnett et al, 2010
Arnett et al. 2009k
BHE Environmental 261Q
BHE Environmental 2011
Stantec 2010a

Stantec 20t 1¢
Kerlinger et al, 2007
Derby et af. 2010a
Derby et al. 2012
Grodsky and Drake 2611
Johnson et al. 201Qa
Good et al. 2011

Good et al. 2012
Johnson et al. 2010b
Derby et af. 2010k
NRSI 2011

Kerlinger et al. 2014
Tidhar et al. 2012a
Tidhar et al. 20126
Howe et al. 2002
Amett et al, 2011
Amett et al. 2011

Jain et al. 2007

Jain et al. 2009b

Jain et al. 2008¢
Tidhar et al. 2013
Derby et al. 2010¢
Stantec 2009

Jain et al. 2011a

Jain et al.2009d

Jain et al. 2010¢

Jain et al. 2011

Jain et al. 2009¢

Jain et al. 2010a

Jain et al. 2009f

Jain et al. 2010k

Jain et al. 2011¢

Good et al. 2013a
Jacques Whitfard 2009
Good et al. 2013b
Stantec Ltd. 201Ch
Stantec Ltd. 20112
Stantec Ltd. 2012
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Nocturnally Migrating Songbirds and Similar Birds

The level of collision risk for nocturnally migrating birds (including various shorebirds, songbirds,
and other small-bodied land birds) at lcebreaker Wind is low. This conclusion stems from three
principal observations, as follows:

1) Nocturnally migrating birds are primarily terrestrial animals, and their expected level of
activity at the Project site is expected to be low, and generally restricted to migratory
transits.

2) Although substantial broad-front nocturnal migration activity occurs throughout the Great
Lakes region, and extends to birds’ passage directly over the Great Lakes, including
Lake Erie, nocturnally migrating birds exhibit a weli-known tendency to avoid flying over
large bodies of water if possible, evidenced in the central Lake Erie basin by a radar
study that demonstrated that the density of nocturnal migrant bird passage was more
than twice as high over land than it was over the Lake during both spring and fall
migration.

3) Numerous studies of bird fatality rates at land-based wind energy facilities have
demonstrated that fatality rates of notturnal migrant birds at wind energy facilities are
sufficiently low that there is no reasonable likelihood of such fatalities causing
population-level impacts to any nocturnal migrant bird species.

The most informative source of information on the passage rates of nocturmnally migrating birds
through the lcebreaker Wind site and vicinity is a study of nocturnal bird migration density over
the Great Lakes vs. over terrestrial environments within the region, published by a team of
independent academic ornithologists in The Auk (Diehl et al. 2003). This study relied on a
region-wide analysis of NEXRAD {WSR-88D) radar data fo study nocturnal bird migration
patterns over large spatial scales for the entire spring and fall migration periods of a
representative year {2000). The authors applied techniques that had been developed over the
course of three previous decades of radar ornithology for separating the radar echoes of
migrating birds from those of insects. ground clutter, and precipitation, and for controlling for
known sources of signal variation, such as signal refraction as a function of distance to the
antenna. These authors focused their research on direct comparisons of estimated migrant
densities over land versus over water at four locations in the Great Lakes, taking advantage of
the locations of four NEXRAD radar antennae with ample viewsheds of both {and-based and
water-based environments within suitable distance of the antennae, and with minimal or no
terrain-related blockage of the portions of the radar beam needed for the comparisons.

One of the locations selected for this comparison was the central Lake Erie basin, using data
from the KCLE WSR-88D radar antenna in Cleveland, Ohio. The beam of the KCLE radar is
well-suited for detecting nocturnally migrating birds in the central Lake Erie basin out to at least
40 miles from the southern shore. including the lcebreaker site and vicinity. Diehl et al.’s (2003)
analysis revealed that the density of nocturnally migrating birds was 2.72 times higher over land
than it was over water in the ceniral Lake Erie basin during the spring migration period, and 2.13
times higher over land than over the lake during the fall migration period. Diehl et al. {2003)
were also able to document the signature of dawn ascent of migratory birds over water, as well
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as directional reorientation of migrating birds toward land. suggestive of these birds’ tendency to
avoid flying over water. These observations are consistent with recent studies by Rathbun et al.
(2018) and Horton et al. (2016), who used marine surveillance radar systems deplayed in
shoreline environments in Lake Ontaric and Lake Erie, respectively, to demonstrate high
concentrations of nocturnal migrant birds in Great Lakes shoreline environments.

Similar to the case of bats, information on pre-construction pattemns of nocturnal migratery bird
activity must be interpreted with caution when generating collision risk predictions for wind
energy facitifies, as the relationship between pre-construction use data and post-construction
fafality patterns in birds is complex. For this reason, radai-based studies of nocturnal migrant
bird passage rates or nocturnal utilization of airspace within proposed wind facility areas are not
included within typical baseline studies for land-based wind farms in the US (Strickland et al.
2011, USFWS 2012). In spite of the known limitations of pre-construction baseline data in
general, and radar data specifically (USFWS 2012, Erickson et al. 2014, Kerlinger 20186), for
predicting fatalily levels of nocturnally migrating birds at wind energy facilifies, such dats, when
considered alongside empiricaily-derived fatalily rates generated from systematic, bias-
corrected post-construction monitoring studies at tand-based wind energy facilities within the
Great Lakes region, can provide a reasonable basis for making a rough quantitative prediction
regarding the levet of nocturnal migrant songbird fatalities likely to be generated by Icebreaker
Wind.

Figure 8 illustrates empiricafly-derived, bias-corrected bird fatality estimates from 42 studies
conducted at operational, land-based wind energy facilities within the Great Lakes region,
representing all such studies with publicly available data for the region. Reference information
on the studies ilfustrated in Figure 8 is provided in Table 5. Figure 8 reveals a distribution of bird
fatality rates similar to that reported in an earlier analysis of such rates for the entire US
(Strickland et al. 2011), although there appears to be a tendency toward lower bird fatality rates
at land-based wind energy facilities in the Great Lakes region than for the US as a whole.
Commercial wind energy facilities in the Great Lakes region incur roughly two to three bird
fatalities per MW of installed wind energy capacity per year on average (Figure 8). Before
extrapolating from these data to a prediction of nocturnal songbird fatality rates at icebreaker, it

should also be noted that the rates shown in Figure 8 and considered in recent studies of bird -

fatalities at land-based wind energy facilitties (Strickland et al. 2011, Loss et al. 2013) include a
significant proportion of collisions by birds that are local, diurnally active residents in the
environment of the wind energy facilities, and whose fatalities are not likely due to collisions
during hacturnal migratory flights (e.g., Horned Larks [Eremophila alpestris), meadowlarks
[Sturnella spp.], various doves, Kilideer [Charadrius vociferus], and others; Strickland et al.
2011). For this reason, using total bird fatality rates as a basis for predicting nocturnal migrant
songbird fatality rates at lcebreaker would tikely resuit in an overestimate of migrant songbird
fatality. Nonetheless, it is wetl-knawn that noctumal migrant songbirds comprise the majority of
total bird fatality at land-based wind energy facilities in the US (NAS 2007, Strickland et al.
2011). and a recent study by Erickson et al. (2014) demonstrated that fatality rates are typically
between 2.10 and 3.35 birds per MW of installed capacity per year for small passerines, most of
which are nocturnal migrants. Therefare, total bird fatality rates can serve as a useful, if
conservative. basis for predicting the likely fatality rates of nocturnally migrating land birds at
lcebreaker, where no diurnal land bird activity is expected.
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Given the observation that the nocturnal migrant bird passage density recorded in the offshore
environment in the central Lake Erie basin was less than half of the level recorded at
comparable sites over land during both spring and fall migrations (Diehl et al. 2003), it is
reasonable to predict that nocturnal migrant bird fatality generated by lcebreaker Wind may be
lower than typical tand-based facilities in the region (Figure 8). assuming all other factors are
equal. This would suggest that bird fatality rates at lcebreaker in the range of 1-2 birds per
megawatt of installed capacity per year. Given that the Project will contain 20.7 megawatts of
installed capacity, one estimate for icebreaker is 21-42 fotal bird fatalities per year, most of
which will likely be nocturnal migrant land birds. At this level, or even if rates were towards the
higher end of U.8. estimates, there is no reasonable likelihood that the Project could have a
population level impact on any species of notturnal migrant bird {see Arnold and Zink 2011 and
Erickson et al. 2014 for recent discussions of the likelihood of population level effects in
nocturnal migrant songbirds resulting from collisions with wind turbines or other anthropogenic
structures).
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Table 5. Data sources for the bird fatality rate studies whose data are illustvated in Figure 8. ,

Facllity and Study Year(s) cun.. Report Reference
Big Blue, MN {2013) Fagen Enginsering 2014
Big Blue, MN (2014) Fagen Engineering 2015

Blue Sky Green Field. Wi {2008; 2009}

Buffalo Ridge, MN (Phase 1; 1996)
Buffalo Ridge, MN (Phase II; 1897)
Buffalo Ridge, MN {Phase iI; 1998)
- Buffalo Ridge, MN (Phase 1; 1999)
Buffalo Ridge, MN (Phase {t; 1998)
Buffalo Ridge, MN {Phase II; 1999)
Buffalo Ridge, MN (Phase IH; 1899)
Casselman, PA (2008)
Casselman, PA (2009)

Cedar Ridge. WI (2009)

Cedar Ridge, W1 (2010)
Cohocton/Dutch Hill, NY (2009)
Cohocton/Dutch Hills, NY {2010)
Elm Cregk, MN (2009-2010)

Elm Creek [i, MN {2011-2012)
Foavder 1, IN (2009)

Grand Ridge 1, IL {2009-2010)
Heritage Garden [, Mi (2012-2014)
High Sheldon. NY (2010)

High Sheldon, NY (2011)
Kewaunee County, W1 (1989-2001)
Locust Ridge, PA (Phase Ii; 2009)
Lecust Ridge, PA (Phase 1I; 2010)
Mapie Ridge. NY (2006)

Maple Ridge, NY (2007-2008)
Moraine il, MN (2009)

Munnsville, NY (2008)

Noble Altona, NY (2010}

Noble Bliss, NY (2008)

Noble Bliss, NY {(2008)

Noble Chateaugay, NY (2010)
Nohle Clinton, NY {2008)

Nobie Clinton. NY {2009)

Nobie Ellenburg, NY (2008)

Noble Ellenburg. NY (2009)

Noble Wethersfield, NY (2010)
Rait 8plitter, IL (2012-2013)
Ripley, Ont (2008)

Gruver et al. 2009
Johnson et al. 2000
Johinson et al. 2000
Johnson et al. 2000
Johnson et al. 2000
Johnson et al. 2000
Johnson et al. 2000
Johnson et al. 2000
Arnett et al. 2009a
Armett et al. 2010
BHE Environmental 2010
BHE Environmental 2011
Stantec 2010a
Stantec 2011¢
Derby et al. 2010a
Derby et al. 2012
Johnhson ot al. 2010a
Derby et al. 2010b
Kerlinger et al. 2014
Tidhar et al. 2012a
Tidhar et al. 2012b
Howe et al. 2002
Arnett et al. 2011
Arnett et al. 2011
Jain et al. 2007

Jain et al. 2009b
Derby etal. 2010¢
Stantec 2009

Jain et al. 2011a
Jain et al.2009¢

Jain et al. 20102
Jain et al. 2011b
Jain et al, 2009d
Jain et al. 2010b
Jain et al. 200%e
Jain et al. 2010¢
Jain et al. 2011¢
Good et al. 2013a
Jacques Whitford 2009
Good et al. 2013b

Top rop 1 & 11 (2012-2013)
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1 INTRODUCTION

lcebreaker Windpower, Inc. (IWP) has filed an application with the Ohio Power Siting Board
(OPSB) to construct the lcebreaksr Wind Project {(Project), a small, six-turbine, 20.7-megawatt
{MW) demonsiration offshore wind energy facility eight to 10 miles (mi; 13 to 21 kilometers [km])
from the shore of Cleveland, Ohio. Among other findings, the OPSB must determine that the
Project poses the “minimum adverse environmental impact.” To this end, in the fall of 20186, Dr.
Caleb Gordon and Wally Erickson of Western EcoSystems Technology. Inc. (WEST) completed
a risk assessment (RA) to evaluate the likely adverse impact posed by the proposed Project on
birds and bats. The RA was submitted with the application for the Project as Exnibit J.

The RA consisted of a review and summary of baseline data and other publicly available data
on bird and bat use within, or in the vicinity of the Project area. as well as other information
relevant to the assessment of risk, including technical literature on taxon-specific collision
suscept. bility patterns, and past studies of bird and bat fatality rates conducted at existing wind
enhergy facilities within the Great Lakes region. The surveys that were reviewed are summarized
within Table 1.1, and the aerial coverage of these surveys is iflustrated in
Figure 1.1. A NEXRAD analysis was completed by WEST aiter submission of the RA; aerial
coverage of the WEST NEXRAD analysis is shown in Figure 1.2.

The Risk Assessment concluded that the Project poses jow risk of adverse impacts to
birds and bats. This conclusion stemmed largely from two principal observations: 1) the
Project is small in scale, consisting of six turblnes; and 2) site-specific and other studies
have documented that the level of use of this area by birds and bats Is low compared to
bird and bat use of terrestrial or nearshore environments. The RA also relied on previously
published studies of bird and bat fatality rates at onshore wind energy facilities in the Great
Lakes region to bracket the range of fatality rates likely to be generated by the Project.

Following are summaries of: 1) the RA: 2) a site-specific analysis of NEXRAD radar dafa
completed by WEST in January, 2017; 3) WEST's 2017 Annual Report; and, 4) WEST's Draft
Bird and Bat Conservation Strategy (BBCS). The first item was filed with the OPSB; the second
was completed several months after the RA was completed and was filed as part of the OPSB
application; the third has been shared with the Ohio Departmeant of Natural Resources {ODNR)
and US Fish and Wildlife Service (USFWS) and is being filed with OPSB; and. the final atem is
under discussion with the USFWS. -
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Figure 1.1. A map showing the coverage of the field surveys used to inform the risk assessment.
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2 DOCUMENT SUMMARIES

2.1 WEST Risk Assessment

The WEST RA examined the potential project impacts on bird and bat species, including
displacemgnt, behavioral attraction and avoidance, and coilisions.

2.1.1 Displacement Effacis

A displacement effect is defined as the transiormation of the Project area from suitable habitat
to less suitable habitat by virtue of Project construction or operation.

Results of Aetial Surveys

Baseline data gathered by the ODNR in 2009-2011 indicated very low use of the offshore
environment of Lake Erie in the vicihity of the Project area by diurnal waterbirds (Figure 2.1).
Only six species of birds (inciuding ring-biiled gull (Larus delawarensis), herring gull (Larus
argeniatus), Bonaparte’s gull (Chroicocephalus philadeiphia). common loon (Gavia immer),
hormad grebe (Podiceps auritus), red-breasted merganser (Mergus serrator)) were documented
regularly within the vicinity of the Project area, all of them in very low abundance.

Conciusion {Displacement Eifect)

Displacement effects are not likely because there are very few waterbird species or
individuals to displace, as waterbirds do not regularly occur within the Project area. If
any displacement effect were to occur, it would have minimal adverse impact on
waterbird species, as very few individuals of waterbird species would be affected.

" \WP is currently conducting Aerial Waterbird/Waterfow! Surveys. Sutvey resuits to date confim the
ODNR survey resu'ts showing low usage of the Project area by waterbirds and waterfowl. An Interim
Agriat Waterbird Survey Report was provided to ODNR and USFWS as part of the IWP’s 2017 Annual
Raport.

“March 2018
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Figure 2.1, Number of birds as a function of distance from shoreline. The nearest proposed
Icebreaker wind turbine is located 8 miles from the shoreline ODNR 2009-11.
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2.1.2 Behavioral Avoidance or Atfraction Effects

Behavioral attraction is defined as aitraction to the Project area by bird or bat species that would
otherwise utilize the area less frequently or not at all. Behavioral avoidance is defined as the
avoidance of the Project area by species using the area strictly for transit. Researchers have
shown that tree bats are attracted to on-shore wind turbines. Bird response to turbines has been
more variable.

 Aerial Surveys. NEXRAD: Acoustic and Boat-Based Surveys
Very few bird species or individuals currently utilize the Project area for foraging. feeding, or
roosting. It is possible that some species may be attracted to {he site for such activities after
Project construction. Data from NEXRAD radar analysis {birds) and offshore acoustic studies
{birds and bats} indicate that some bats and many nocturnally migrating birds regularly transit
the Project area during migratory periods. though in both cases, exposure data indicate that the
volume of such activity is lower than over terrestial nearshore areas.? The extent to which
nocturnally transiting bird and bat migrants may exhibit either avoidance or attraction to the
facility is impossible to predict with pre-construction data.

Studies from European offshore wind facilities have shown that certain bird species tend to
avoid flying through offshore wind farms or turbine strings. most notably migrating sea ducks, for
whom tne additional energy expenditure of flying around the facilities has been shown o be
negligible. Certain other species have demonstrated attraction to European offshore wind
facilities, most notably certain cormorants and gulls that may benefit from the availability of
perching structures and/or the attraction of prey species by virtue of “artificial reef” efiects. It is
not known whether such effects are adverse or beneficial to the affected species.

Conclusion {Avoidance/Attraction Effects) ,

The Project has the potential to generate both behavioral avoldance and attraction
effects in some groups of birds or bats, which may be either adverse or beneficlal, but
are not expected to be subsiantial for any species. The pre- and post-construction
monitoring outlined In the Memorandum of Understanding {(MOU) between the Ohio
Department of Naturat Resources {ODNR) and IWP, and the associated Monltoring Plan
{MP), will altow evaluation of whether behavioral avoidance and/or attraction effects are
evidenced at the Project.

2.1.3 Collision Effects

Birds and bats are known to collide with wind turbine blades causing injury or death. Collision
rates and taxonomic patterns have been well-characterized for birds and bats at land-based
wind energy facitities in the Great Lakes region and elsewhere in the US using bias-corrected
carcass searching studies conducted during projects’ operational phases. Less is known about
collision rates at offshore wind energy faciliiies. The Great Lakes are distinct from marine

> WEST's Bat Activity Menitoring Report conciudes thai the 2017 survey affort results are consisient with
the RA conclusions

5}
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environments, and some uncertainty exisis ‘n the expecied per turbine rate of bird and bat
fatalities; however the small size of the project. and lower expeciad exposure limits the total
impact of the project compared to on-shore facilities. in Table 2.1. below. evidence from
technical literature and site-specific information are integrated into the risk summaries for each
of the major {axonomic or functional groups of birds and bats potentially exposed to wind turbine
collision risk from the Project. '

Conclusion (Collision Effects)

The collision risk from the Project is expecfed to be low. This conctusion is kased both
on the small size of the Project as well as the lower expected rate of expostre of birds
and bats at the Project relative to on-shore facilities, as documentfed through the two
NEXRAD radar analyses and the acoustic menitoring,

WEST, fnc. o 8 ' ) March 2018
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Table 2.1. Summary of collision risk assessment for specific bird and bat taxa or functional groups

Bird or Bat Group

Collision Risk

Primary Evidence Conclusion

Bals

Using the range of bird fatality rates within the region, and the instailed capacity of
the Project (20.7 MW), the total predicted bird fatality rate for the Project is
likely to be hetwecen 20 and 150 bird fatalitics per year

Site-specific NEXRAD analysis” revealed that nocturnal migrant passage rates.over
the Project area are one third to onc half of what they are in comparable areas
along the central Lake Erie shoreline or over land in the vicinity of Cleveland, and
one o.m_..nv of what they are over the castern Lake Erie basin and shoreline.

The Project does not provide suitable roosting habitat for any species of bat Low-moderate risk
Several migratory bat species are known to sometimes hranstt, and possibly forage  Tor migratory species
over ppen walter cnvironments of the £3reat Lakes and may ehcounter the Project

atea

A baseline bat acoustic study showed thal bat acoustic activity was substantially

(roughly 10x) iower offshore than In terrestrial environments near Cleveland

In spile at the availability of this information un exposure from the acoustc baseline

study, it was not considered 1o provide a strong indication of site-specific bat risk, as

the relationship between pre-construction bat acoustic activity and post-

construction bat fatality is known to be complex, and dependent on behaviors

that are not well characterized in the offshore environment

A survey of 55 publicly available. bias-corrected bat fatality studies at wind famms in

the Great Lakes region revealed that bat fatality rates ranged from less than one o

roughly 30 bats/MW/year for all species combined

Using the range of bat tatality rates within the region, and the instalicd nmvmn_q 9"

the Project (20.7 MW), the totai Bn_nSa bat fatali

* This statement refers to the conclusion from the WEST 2017 NEXRAD analysis. which was completed subscerquent to the WEST RA, Inthe RA, a
simiar conclusion was reached regarding mx_gowc_‘m of nocturnal migrant birds from NLXRAD data based on a study by Dieh) et at. (2003). The WEST
NEXRAD analysis was simijar to Diehi et al's but it was based on more data, BoE recent data, and the study area was selected specifically 1o
encompass the Project site and directly comparable areas,

WEST, Inc.
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2.2 WEST 2017 NEXRAD Analysis

WEST's January 2017 NEXRAD Analysis presents the results of an analysis of nocturnal
migrant bird patterns inferred from NEXRAD weather radar data, intended to provide a robust
comparison of nocturnal migrant bird passage rates over the Project area compared with nearby
shoreline, terrestrial, and other open water environments (Figure 1.2). Data from peak spring
and fail migration periods were analyzed for a tivee year period {2013 —~ 2018) for ihe Project
area and six comparable sites, using analytical techniques that have been developed and
refined over five decades of NEXRAD radar ornithology designed to identify and isolate
migratory bird signals. Due to the hature of NEXRAD radar beams, and the distance’ of the
study sites to the radar stations (roughly 23 km; 14 mi, the altitudinal ranges sampled at the
study sites ranged from 114 to 963 meters above grouna level, overlapping the upper portion of
the rotor swept zone of the turbines that would be installed {146 meter maximum blade tip
height). and encompassing the altitudes at which most of nocturnal songbird migration is known
to oceur.

Conclusion:

S ————

For the seven sites analyzed, the Project area contained the lowest migratory bird
passage rate in each year, in each season, and at both beam angles (altitudes) analyzed
(Figure 2.2). Overall, averaging all years and seasons, the migratory bird passage rate at
the Project area was roughly one third that of the comparison site over land south of
Cleveland, less than half that of the two shoreline comparison sites in the central Lake
Erle basin, and roughly one eighth that of the shoreline and over water sites in the
eastern Lake Erie basin. The conclusion of this study was that the Project area had

consistently lower densities of nocturnal migratory bird passage compared to shoreline
or terrestrial sites within the region.

WEST, Ine. B March 2018
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Figure 2.2. Mean reflectivity (bar heights) plus 1 standard error (error bars) at the seven sample
areas:
(a) degrees overall — averaged across season, year, and elevation
(b) by season — averaged across year and elevation
(c) by elevation — averaged across season and year
(d) by year — averaged across season and elevation.

2.3 WEST Annual Report

WEST's Bird and Bat Monitoring Annual Report, dated February 20, 2018, presents the results
of the Bat Acoustic Monitoring conducted in 2017; the Aerial Waterbird Survey results to date;
the ongoing research into collision monitoring technologies in preparation for selection of the
best and most practical technology available at the time the selection decision must be made;
and results of the evaluation of vessel based radar to collect baseline data prior to construction
for comparison to post-construction data to assess any actual avoidance/attraction and
behavioral effects. While not presented as the basis for making a determination regarding
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the Project’s environmental risk, the survey results to date are consistent with the
conclusions of the RA.

2.4 Draft Bird and Bat Conservation Strategy

The BBCS is currently being prepared 1o ensure that the Project avoids, minimizes, and
mitigates any adverse environmental impacts that could result from the Project. The BBCS draft
contains compiele, or near-complete. versions of most of the typical elements of a BBCS (a
summary of the Project and bird and bat risk assessment, description of the impact
avoidance/minimization/mitigation measures to which the Project team has already committed,
and a record of agency coordination). it will also include adaptive management straiegies to
further reduce any unforeseen adverse environmental impacts to brds and bats. As such, a
BBCS that has been approved by wildlife agencies will provide a mechanism to ensure
that the Project poses the “minimum adverse environmental Impact.”

During the 7all of 2017, WEST. completed the first drait of the BBCS for the Project. WP
submitied this draft to the USFWS for its review, and received emailed comments back from the
USFWS on Novernber 214, 2017. The WP team held a teleconference with USFWS in early
December to discuss comments on the draft BBCS. The BBCS is a living document, and will be
continually updated. as specific impact thresholds and adaptive management measures will be
dependent upon the precise nature of the post-construction monitoring methods and data. A
final BBCS that has been agreed to by the Applicant and wildlife agencies can be made a
condition of the Project s permit, to be submitted prior 1o construction

3 CONCLUSION

The Risk Assessment concluded that the Project poses low tisk of adverse impacts to
birds and bats based on 1) the Project Is small in scale, conslisting of six turbines; and 2)
site-specific and other studies have documented that the leve! of use of this area by
birds and bats is low compared to bird and bat use of terrestrial or nearshore
environments. Subsequent studies completed for Icebreaker further support this
assessment.

“WEST Tno, 73 * Warch 2018
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Icebreaker NEXRAD Bird m)grratbn Analysis
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Figure 4, Rose plots 5 ng targel movemen ctions at KCLE at radar beam elevations of 0.5° |
(a and b) and 1.5" (c and d) in Fall (a and c) and Spring (b and d). Red lines indicate mean
direction {radial segment) and 85% confidence interval (perpendicular “T” segment).
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Ecological Services
4625 Morse Road. Suite 104
Columbus, Ohio 43230
(614) 416-8993 / FAX (614) 416-8994

QOctober 4, 2017

U.S. Department of Energy ‘ TAJLS# 03E15000-2017-1-1867
Golden Field Office

Attn: Kristin Kerwin

15013 Denver West Parkway

Golden, CO 80401

Re: Draft Environmental Assessment for Lake Erie Energy Development Corporation’s Project
Icebreaker, Offshore Cleveland, OH (DOE/EA-2045)

Dear Ms. Kerwin:

This is in response to your August 22, 2017 Draft Environmental Assessment (EA) for the Lake
Erie Energy Development Corporation’s (LEEDCo’s) proposed Project Icebreaker, which
involves the construction and operation of six 3.5 megawatt (MW) wind turbines, 12 miles (mi)
(19.3 kilometers (km)) of transmission cable, and a substation. The turbines would be installed
in Lake Erie, 8-10 nu (12.9-16.1 km) offshore of Cleveland, Cuyahoga County, Ohio. The
transinission cable would nm from the turbines, across the lake bottomn, to the shore, where it
would connect to a new substation to be located at the Cleveland Public Power substation.
Additionally, 150 feet (ft) (45.7 m) of overhead transmission lines would be constructed to link
the new and existing substations. The turbines are expected to operate for 25 years. Each turbine
has a rotor diameter of 413 ft (126 m), yielding a rotor-swept area of 3.08 acres (0.012 kin®) per
turbine, and 18.48 acres (0.075 km?) for the total project. At its closest point, each blade will be
approximately 65 ft (20 m) above water level. The EA states that LEEDCo (applicant) plaas to
conduct post-construction monitoring to assess all-bird and all-bat mortality and to monitor
avoidance/attraction/displacement that may occur. The EA also states that the applicant plans to
develop a Bird and Bat Conservation Strategy that would outline conditions for adaptive
managenient implementation based on the results of post-construction monitoring.

Funding for the project may be provided by the U.S. Department of Energy (DOE) as a U.S.
Offshore Wind: Advanced Technology Demonstration Project. According to the Draft EA, “By
providing funding, technical assistance, and government coordination to accelerate deployment
of these demonstration projects, DOE can help eliminate uncertainties, mitigate risks, and
support the private sector in creating a robust U.S. Offshore Wind Energy Industry.”
Additionally, the U.S. Army Corps of Engineers (Coips) may permit the project under sections
404 and 408 of the Clean Water Act and section 10 of the Rivers and Harbors Act. The Corps
published a Public Notice on September 13, 2017 soliciting review and comment on the project




under their authorities (Application No. 2010-00223), The U.S. Coast Guard will assess the
impact of the project on navigation. The Draft EA has been developed to analyze (he potential
nupacts to the human environment that may occur if DOE authonizes the expenditure of federal
tunding on this project aud the Corps issties penits to allow for construcrion,

This letter transmits the U8, Fish and Wildlife Service's (Service) conunents on the Draft EA,
The Service and DOE have concluded section 7 intormal consultation under the Endangered

Species Act of 1973, ax amended (ESAY, thus this letter does not address any ESA issues,

General Connnents

In general. the Service agrees with the characterization of impacts to fisheries and benthos
inchided in the Draft EA. "Our commients in this letter address o three ouistanding concerns: 1)
R ATRY

characterizing bird and bat nse of the project area: 2} evalating collision mostality of birds and
bats from the operating project: and 3) monitoxing to inform items t and 2.

Section 2.7.2 of the Draft EA references the Memorandum of Understanding (MOU) between
LEEDCo and the Ohio Departnient of Natural Resources (ODNR) comumitting to pre- and post-
construction wildlite monitoring and states that LEEDCo has had discussions with ODNR and
the Service to develop a sampling plan that lays ouf testing and analyses that will be condueted
before. during. and post-construction for birds and bars. While the Service has been engaged in
discussions with LEEDCo, please note that the Serviee is nof a party to the NOU. and that ouly
some of the Service recommendations on pre- and post-construction menitoring have been
included in the MOU or sampling plan (See Service conunents dated Feb. 28, 2017. atiached).
Also note that the MOU and sampling protocol do not provide detailed un.tlxods for several
critical components of the pre-and most components of the post-construction monitoring. We
reconumend that DOE condition the funding of the project on melusion of a robus! pre- and post-
construction monitoring pmlugol reviewed and commented on by the Service. and that specilie
funding be targeted for this project component, ‘

The conclusions teached in the Draft EA regarding potential impacts to birds and bars are based
on available data COH;LM] pnmanh outside of the project area. For example. some of the data
are from the Cleveland water intake erib (located approximately 3 miles olfshoae of Cleveland,
appmmmately 5 miles from the project area) or nearshore areas of the lake near Cleveland.
Additional data on bird use of the airspace were generated using NEXRAD weather radar data
from the Cleveland area which provides limited data about bird and bar use within the airspace
that will be occupied by the turbines (il “rotor-swept zone™). Waterfowl surveys conducted by
ODNR over Lake Erie several vears ago that occurred in the project vicinity are used to mform
waterfow! distribution ithin the project area. Collision mortality estimates were generated
using land-based wind projects in the U.S. and Canada. The available bird and bat data is
sunmarized in several appendices to the Draft EA (Appendices J. K. and L). Studies of bird and
bat use of the specific project area have been recommended by the Service for several years
(Attachment 1, Service comrespondenice dated April 24. 2009. November 15, 2013. March 20,
2014, Ocrober 21,2016, February 28. 2017, March 3. 2017) but are just starting to be
iniplemented. A baf acoustic study within {he plo}eu aren was started in spring 2017 and aerial
waterfow] surveys will begm in fall 2017, Data from these site-specitic studies are not available

s



for inclusion in the Draft EA. though the first quarterly report for the bat acoustic survey was
recently provided to the Service.

Thus. the conclusions in the Draft EA are based on assumptions that observations from other
parts of Lake Erie are relevant to the project area. and that impacts at onshore wind facilities in
the U.S. and Canada are relevant predictors of impacts to birds and bats at otfshore wind
developments in Lake Erie. These assumptions may or may not be accurate. Because of the
potential risk of bird and bat mortality. and because this project is desigued to be a demonstration
project to evaluate offshore wind installation in the Great Lakes. pre-construction monitoring to
inform risk and post-construction menitoring to assess actual impacts are necessary compounents
of the project that must be implemented. Should the findings of site-specific pre-construction
monitoring yield results that contradict the assumptions in the Draft EA. the findings in the Draft
EA should be revisited to ensire accurate information on risk to birds and bats is publicly
available. All pre- and post-coustruction data should be made publicly available such that this
project can inform future project planning.

We note that the small size of the project (6 nubines) is driving the effects analysis relative to
potential impacts to birds and bats, That 1s to say. because there are only 6 turbines, even if the
per-turbine mortality rates for bird or bats at the project area were to be much higher than at
land-based wind projects. the total impact of this project will be minor. While that may be true,
one zoal of this demonstration project should be to measure what the actual effect of offshore
turbines is on birds and bats. to inform potential future wind development in the Great Lakes. If
per-turbine impacts are not accurately neasured for this precedent-setting project. risk levels of
larger future projects may be substannally underestimated.

Section 3.:1.1.3

Section 3.4.1.3 of the Draft EA describes the Affected Environment relative to birds and bats.
Pages 3-29 and 3-32 describe a NEXRAD weather radar analysis of bird and bat use of the
project grea (Draft EA Appendix J, Nations and Gordon 2017). Page 3-32 states. “*Several recent
studies employing marine radar in shoreline environments have demonstrated relatively high
densities of noctumal migrant birds along the shorelines of Lake Erie and Lake Ountario.
reinforcing the understanding that such migrants tend to concentrate along coastlines and avoid
flying over large water bodies. such as Lake Erie. if possible (Rathbun er «/. 2016; Horton et a/.
2016)." Page 3-31 includes a similar statement. These statements are misleading: Rathibun er o/,
(2016) and Horton et al. (2016) both document that large numbers of migrants do fly over water
bodies, For exampie. Hortou e7 ¢/, {2016) showed thai nocturnal migrants flew predominantly to
the north and northeast from the coast of Erie County, Ohio during spring. Overwater flight has
been observed at all Great Lakes sites reported in these publications. These publications instead
state that migrants concentrate on the shoreline during dawn and daytime when they land to rest
and refuel. During the actual nocturnal nugration. however, migrants conunonly cross Lake Erie
and all of the other Great Lakes. Addirional evidence for migrants crossing over Lake Erie.is
included in the NEXRAD weather radar analysis appendix (Nations and Gordon 2017). In the
spring, the predominant nugration movement dicection (Figure 4. Appendix J) was to the NNE
from Cleveland. indicating that migrants are heading out to cross over the lake.



The NEXRAD weather radar analysis primanly provides daia on migrating birds and bats
located above the rotor-swept zone. thus most of these migrants would not be at risk from turbine
operation. There was. however. some overlap between the rotor-swept zone of the turbine and
the area included 1n the NEXRAD radar analysis { Nations aixl Gordon 2017 )

¢..at the 0.5 degrce elevation the height ol ihe Jower -3 dI3 point ranged from 105 to
135 m above the Project Area. Thus. there was some overlap of the radar beain and the
rotor-swept zote for the proposed turbines. which have a maximum blade tip height of
146 m.” A

Aund .

~Differences in miaration intensity with radar elevation indicate that. at the Project Aren,
ihere are more than twice as many birds at the lower 0.5 deerce elevation (Figure 6e and
Table 3). While the airspace sampled a1 this elevation does overlap with the rotor-swept
zone, the extent of overlap is small (Fignre 3). thus the migrant bird activity detected by
this lower beam primarily conies front altitucles inunediately above the rotor swept zone
of the tbines. Given the limitations of NEXRAD resolution. it 1s not |)0»S|ble to
determine the precise flight altimdes of birds within the radar beam.”

Thus. due 1o the coarse resolution of NEXRAD data. it is impossible 1o use this doia to determine
if birds and bats are flying witliin the rotor-swept zone or above it. Bird and bat densities at
higher altitndes do uot always correlate with depsities at lower altitudes. and this may espeelly
be the case in a different environment such as offshore. The general partern of inereasing
densities of birds and bats at lower altitudes does {1t witlt what the Service’s Avian Radar Team
has found at many sites across the Great Lakes (Rathbun et «f. 2016: Hotton ¢t al. 20106).
However. unlike NEXRAD. the radar units used by the Service are able to track individual
targets and distingnish target flight altitude exactly. The densities shown in the Service results
indicate that densities often increase as altitude decreases. especially and otten significantly at
lower altitudes (30-150m) that inclnde the rotor-swept zone. This area is a key gap in the
NENRAD analysis. and'a main reason that the Service recomumnended on-site avian radar studies
to be conducted for pre- and post-constinetion. Unpublished data collected on Lake Erie in
Cleveland this fall by the Service (Attachment 2) using avian marine radar indicates large
numbers of bats and birds migrating across the lake during fall. ohen within or near the rotor-
swepf zone.

The ongoing bat acoustic surveys will help to elucidate how distance from shore affects the
number of bat calls detected-and will provide project-area specitic information on bat eall
detections as well as information on seasonal passage tates that may informn risk, bul more
detectors, and detectors witlin the rotor-swept zone, as requested in the Service's February 28,
2017 letter, would provide a better undérstanding of these patterns, Other authors (Kunz et al.
2007) have reconmended even more acoustic detectors on a per-turbine basis to efféctively
assess potential flight activity through the rotor-swept zone,

The first quarterly report on the bat acoustic survey was provided to the Service u Seplember,
2017 (Gordon er al, 2017). This report indicates that hundreds of bat calls are being detected at
both the 7-niile buoy (within the project area) and 3-wile buoy inear the crib) location, and that



bats are being detected in spring. sununer, and fall at 3 and 7 miles {romn shore, implying that

bats migrate across the lake. A large proportion of bat calls recorded at both buoys have been
migratory tree bats (the three species most frequently involved with wind turbine collisions
(Arnett et af. 2008: Kunz er a/, 2007; Cryan ef ¢i., 2014). and specifically hoary bats, a species of
concemn for the Service due to thenr high mortality rates at wind energy facilities (Arnett and
Baerwald, 2013).

Page 3-33 of the Draft EA states, “Because there were substantially lower levels of bat activity 3
miles from shore when compared to the onshore activity. and the proposed turbines would be 8
to 10 miles offshore, even lower levels of bat activity are expected where the turbines would be
located.” This is ot an appropriate assumption. as bats that are migrating across Lake Erie
could encounter both the crib at 3 miles from the shoreline, and the project area at 10 miles from
the shoreline. Acoustic monitoring efforts to date have been inadequate for assessing bat use of
the project airspace and risks to bats.

Section 3.4.2.3 of the Draft EA assesses environmental impacts to birds and bats. Birds are
known to collide with tall stationary structures such as buildings, power lines, and ‘
communication towers. It is estimated that between 100 million and 1 billion birds are killed
annually in the U.S. from striking man-made structures (Klem 1990: Manville 2000). Wind
turbines pose an added threat to birds which may collide with the stationary base, or may be
struck by the spinning blades. Erickson ef ¢/. (2014) evaluated 116 post-construction mortality
studies from wind power projects and based on these estimated that 368.000 birds are struck by
turbines each year, Of the observed bird mortality. wood warblérs comprise 10.8% of all bird
mortalities, second only to larks which comprise 13.7% and are dominated by homed lark
mortalities. Homed larks have aerial breeding displays which may make them particujarly
susceptible to wind turbine collisions (Erickson er /. 2014). Shorebirds comprise 12 and
waterbirds comprise 0.2% (Enickson ef «/. 2014). Rates of avian collision mortality at existing

" wind facilities in the east and upper Midwest of the United States have been documented to
range from zero to approximately 11 bird fatalities per MW per year (Exickson er af. 2014), and
post-construction studies at land-based wind projects in Ohio from April-November fall within
this range (USFWS unpublished data).

Canada recently analyzed post-construction collision data for 37 wind power projects in Ontario
over multiple years ranging from 2006-2014. Data collection was standardized to occur within
50 m of the turbine from April 1-October 31. Based on this data. the estimated mortality for
nop-raptors was 6.14 +/- 0.31 birds/turbine, with a range of 0-44.31 birds/turbine (Bird Studies
Canada e7 a/. 2016). Passerines accounted for the most mortality (69%) across wind projects in
all of Canada. while waterbirds (which would include shorebirds) accounted for 3.2% of
mortality (Bird Studies Canada er a/. 2016). For projects located along the north shore of Lake
Erie in Ontario opposite Cleveland (Port Alma. South Kent, and Erieau). bird mortality rates
ranged from 1.15-2.5 birds M W/year

(see: htips: drive svooie cont drive folders OB2IAISH cewXVOVITENSTGp3LVE). Resulis
tfrom the NEXRAD study (Nations and Gordon 2017) suggest that bird/rurbine collision risk for
the proposed offshore project is lower than it would be for a similar project located near shore or
onshore in the Cleveland area because migration intepsity was 2.3 times lower at the project aren
than over land. However, this fails to account for the observations that birds will sometimes seek
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man-made stictures to land on while migrating over laree bodies of open water such as oil
platforms or even freighters (Perking 1964). This probably results from the mierants
encomtering adverse weather conditions during the crossing. In such cases. attraction to the
turbines canld increase mortality rares,

Althougly avian colliston mortality cant oceur at any time of vear. patterns in avian colliston
mortality at tall towers. buildings. wind turbines. and other structures suggest that the majority of
fatalines occur durina the spring and fall migration period (NRC 2007), Dafa from Ontario
indicated slightly higher bird mortality during {all (mid-July-Oct. 31) (Bird Studies Canada er al.
2016). Erickson e al. (2014) also found a peak unnoll'lhl\ in fall. and a smaller peak in spring
but cautioned that peaks may be intluenced by species-specitic behaviors (e.g. homed laks are
often found as montalities in spring. when aerial mating displavs may result in more tlghts into
the rofor-swept zone of the turbine). Limited data from existing wind tacilities sugzest that
migrant species represent roughly half the fatalities. while resident s;nuxcs represent the other
half (NRC 2007).

The Draft EA indicates that waterfowl and waterbirds have overall low collision susceptibility
and are not found in farge numbers in the project area. Further. 1t finds that gulls have high
maneuverability and are likely to avoid turbine collisions. The proposed aerial flight strveys in
2017 and 2018 will help to elucidate how distance froni shore affects the distribution of!
waterfowl and warterbirds.. and will ptmlde project-area specific information on seasonal passnge
rates that may inforn risk.

While the density of niigrating passerines over Lake Erfe may be “less than half™ than the deusity
over land based on thie NEXRAD analvsis (Nations and Gordon 2017). there are still likely to be
millions of individual birds crossing Lake Erie during spring and [all migration each vear. and a
proportion of these are flying at altitudes within the rotor-swept zone (Horton er a/. 2016, also
see Attachment 2). W e'\tllu patterus likely influence large unonhon events to some degree,
although these patterns are plolmblv complex (Newton. 2008), Among birds. passerines

comprise the majority of mortality at wind power projects, With the available data we are unable
to estimare how many pﬁs&.ennes might be crossing through ihe project area while flving at
altitudes within the rofor-sivept zone. and thus that might be at fisk of collision wirh the mrbines.
The Service recommended conducting a radar study to evaluaie this risk. but imnplementation of
the study within the project area has not accurred to date. According to the Draft EA, based on
hncl—based mortality, “studies show fatality rates would most likely be between 2.10-3.35

birds MWiyear for small passerines. most of whiclt are nocturnal migrants, which would lead to
roughly 21-42 total bird fatalities per year for the proposed project. However. this is making the
assumption that conditions aud migrant behavior are the same over fand and over water. which as
described above may not be accnsate,

To minimize the risk of mortality for all birds. LEEDCo has proposed {o wilize only flashing red
and vellow lights on the turbines and work platforius. respectively., Gehring er o/, (2009) found
that connmunication towers it at night with only Hashing lights. as opposed 1o steady-bmming
lights resulted inn 50-71%4 fewer avian fatalities. If fitture bird studies in the project area indicate
the potential tor large nunibers of birds to be exposed to the turbines. additional minimization
weasures (sielt as tuming dbines off during high risk weather events during night migration
periods) should be proactively implemented, particularty at nieht during spring and fall



migration when mortality is expected to peak. Further, if post-consiruction monitoring indicates
that bird mortality rates are higher than predicted in the Draft EA. then additional minimization
measures should be used i an adaptive management context. The EA currently does not provide
or require specific plans to obtain this data. As currently written, future studies remain
wndefined. are not required. and may not reliably mdicare the munber of fatalities for both birds
and bats that occurs once operations begin. Studies need to be fully defined, should be reviewed
Ly both appropriate state and federal agencies. and be required as part of the EA to be of value in
determining impacts on biological systems.

Wind energy facilities in various habitats across the U.S. and Canada have been documented to
cause “widespread and often extensive fatalities of bats™ (Amett ef /. 2008). Wiihin the
midwestern U.S. states, bat mortality rates (adjusted for bias such as searcher efficiency, carcass

" yemoval, and unsearched areas) yange from a low of 1.43 bats/ M W/study period at the Big Blue

facility in Minnesota (Fagen Engineering. LLC 2014). to 30.61 bats/MW/study period at the
Cedar Ridge facility in Wisconsin (BHE Environmental, Inc. 2010). For wind projects located
along the north shore of Lake Erie in Ontario opposite Cleveland (Port Alina, South Kent. and
Erieau), bat mortality rates ronged from 3.37-6.8 bats/MW/year within 50 m of the turbine from
April 1-October 31

(see: htpst diive.movale.com drve folders OB2EAISH cowNVOVHTENSTGHITVK).

At this time. research into the mechanisms that cause mortality of bats at wind power sites is
ongoing but collisions associated with moving turbine blades are clear proximate causes of
death. It is unclear if bats are mitracted to turbines. but the potential for attraction is of concern.
particularly in an offshore setting where attraction may be intensified if turbines are perceived by
bats as the only avatlable roost (Crvan and Barclay. 2009). Research on how to avoid fatalities is
confinuing. Cwirently, only a few operational tools have shown success at avoiding or
minimizing take. Feathering of turbines (changing the orientation of the blades out of the
direction of the wind in order to stop the blades from turming during low wind speeds) during
times when bats are most at risk has been shown to reduce mortality (Amett er a/. 2011, Good et
al. 2012). '

The draft EA concludes that the project 1s most hikely to cause mortality of 1-4 bats/MW/year,
but because bat and turbine interactions are not well understood, it could cause mortality of as
many as 20-30 bats/MW/vear, The ongoing bat acoustic studies may help to characterize
patterns of bat use of the offshore airspace during various seasons and provide relative
informiation on bat use of the project area (10 mi offshore) compared to areas closer inland. This
data may help to inform collision risk to some degree.

To minimize the risk of mortality for all bats LEEDCo has proposed to feather turbine blades
until the manufacturer’s cut-in speed ot 3.0 nv/'s has been reached at night dusring fall migration.
At a study at Fowler Ridge. IN. feathering below the manufacturer’s cut-in speed (3.5 m/s)
reduced all-bat mortality by 3620 and feathermg at higher cut-in speeds showed greater
recdluctions in bat mortality rates (Good er ¢/, 2012). If the acoustic studies cturently ongoing
indicate the potential for large numbers of bats to be exposed to the turbines then DOE should
require that the applicant mplement higher cut-in speeds, particularly in the fall (August I-
October 31) when most bat mortality occurs. as a mininization measure. For all species of bats,
nearly all migration occurs when temperatures are above 50 degrees Fahrenheit, and wind speeds
are less than 6.9 nv/s at night. Feathering during these conditions could avoid a large proportion
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of bat mortality (Bowden ef al, 20111,

Further. if post-construction monitoring indicates that bat mortality rates are higher than 1-4
bats/MW/year. the EA\ should state whether ligher ent-in speeds will be used in an adaptive
mamigenient context.

Post-consiruction montoring

Because of the potential risk of bird and bat mortality, and because this project is designed to be
a demonstration project to evaluate offshore wind installation tn the Great Lakes. post-
construction mortality moniforing is a pecessary component of the preject that this EA is
evalumating. It will be difficult 1o detect carcasses struck by turbines in the open water
environment. Developing and validating methods for generating robust mortality estimates for
Lats and birds. and testing methods to collect and wdentify carcasses at offshore wind projects is
entically mmportant if this demonstration project is 1o inform thture oftshore wind development
in the Great Lakes and elsewhere. LEEDCo has proposed several methods of post-constmction
monitoring and the Service has 1econunended pursuing certain options. inclnding emerging
technological toels (see Service’s Feb. 28, 2017 letter. also Flowers 2013, Suryan et al.. 2016).
However. in order to first test if these technologies wonld be eltective. preferably in conjunction
with each other, they need to be tested en land where traditional fatality monitoring could also be
done for validation purposes. To date these tests have not occurred. The Service recommends
that the draft EA be revised to include a plan tor effective fataliry mouitoring and that the
techniqres be validated using land-based facilities prior to funding constiuetion and preferably
prior fo finalizing the EA. We strongly recommend that DOE condition the funding of ihe
project on inclision of a robust post-constiueiion mortality monitoring protocol which has been
reviewed and commented on by the Service, and that specific funding be targeted for this project
component.

Natonal Environmental Policv Act (NEPA)

Tn our October 21. 2016 letter (atiached). we advised DOE that we believed an EA was not the
proper document tor the proposed project. We stated. starting on page 7. that this project had
three attributes that tvpically require an Environmental Impact Statement (EIS) according to
CEQ regulations. This included (1) that possible eftects on the human enviromment are uncettain
and (2) that the project 1s precedent setting since 1t 1s the first proposed off-shore wind tacility in
freshwater and that it is mtended as a demonstration project, Fimally, (3) there ts uncertaimty
regarding the potential impacts of this project, which may be understandable and acceptable for a
demonstration project: however. given the lack of defined robust pre- and post-construction
siudies, there 15 likely to be little more certainty of biological impacis after the project is
constructed and operating than is currently available.

The draft EA is also missing two additional components that should be found in a NEPA
document. Except for the Proposed Altemative. this doecument does not fully analyze any
additional alternatives as called for in 40 C.F.R. § 1502.1:h, The Service recommends an
alternative where a complete set of detailed pre- and post-construction studies for impacts to
birds and bats are presented and required. along with a robust adaptive management plan to
address impacts. should they be areater than anticipated.



A second missing component is a discussion in the Cumulative linpacts section that addresses
the cunulative impacts of commercial wind development in Lake Erie under both the existing
alternative and the one proposed above. The draft EA states that “by providing funding,
technical assistance, and govemment coordination to accelerate deployment of these
demonstration projects. DOE can help eliminate uncertainties. mitigate risks, and support the
private sector i creating a robust U.S. Offshore Wind Energy Industry.” Thus, one of the
cumulative effects of funding the project could be the accelerated development of utility-scale
wind power in the offshore waters of Lake Erie. The Cumulative Impacts section does not
anticipate or analyze this reasonable outcome. The importance of including detailed studies and
adaptive management in one of the altematives and comparing that to the current Proposed
Altemative is that the Cumulative Impacts analysis would showcase the difference in impacts to
..birds and bats from utility-scale wind developing in Lake Erie between an alternative that
_provides robust biological studies and assessments of impacts and one with less rigorous pre-
construction monitoring and an uncertain post-coustruction impact analysis method. An
alternative with robust pre-and post-construction monitoring and adaptive management would
clearly help eliminate uncertainties and mitigate risk. as per the goals of funding the
demonstration project. better than an altemative with a to-be-detennined method of monitoring.
as cuirently proposed.

Summary

In stmmary. there is grent uncertainty as to Lhow birds and bats are using the airspace in and
around the project area, and how many individuals may be exposed to and strike the proposed
turbines over the life of the project. Birds and bats in the offshore enviromment may behave
similarly to those on laud, or they may not. Pre-construction mounitoring data that is i the
process of being collected and may be collected in the near future may help to inform some of
these gaps. But there are not any detailed plans the Service 1s aware of to accurately determine
numbers and altitudes of nocrumal migrants passing over the construction site which would both
help inform the potential for interactions and fatalities and could also determine whether birds
and bats are displaced by turbines. Methods for post-construction fatality studies are only
conceptual at this point, and will require substantial time and effort to develop and validate,
These studies are imperative in order for this project to serve as a valid demonstration project for
commmereial construction. Bird and bat interactions with wind turbines are not well understood
and this 1s especially true for off-shore facilities.

Existing off-shore wind projects in Ewrope have collected post-construction data relating to
avoidance and displacement of waterfowl. but mortality data hias proven to be much more
difficult to collect. Pre-construction studies are needed to determine the numbers. altitudes, and
behavior of nocturnal migrants and robust post-construction mortality monitoring will be
essential to address whether risks are ranslated to fatalities. Iinovative technological methods
will be necessary in the oftshore environment where traditional monitoring methods are not
feasible. but in order to rely on these innovations. they need to be validated at on-shore locations.

We believe that an EA is the incorrect NEPA document for this project. Additionally. in order
for an EA to be reasonably sutticient. we believe that DOE should include an alternative that
presents defined and adequate pre- and post-construction studies and an adaptive management



sirategy. Finally, the NEPA analysis should include an analvsis of the potenrial cummlative
impacts of facilitating accelerated development of wility-scale wind power in Lake Erie,
Thauk vou for the opportunity to provide comments on tus proposed project. Please confact
Megan Seymour at extension 16 i this oftice for further informaton.

Sincerely,

. Dan Everson
Field Supervisor

ce:  Enn Hazelton. ODNR Division of Wildhife. Colunibus, Ohio.
Erin.Hazelton@z:dnr.state.oh.us
Kenneth Westlake. EPA Region 5, ORA Division. westlake. Kenueth/t epa aov
Joseph Krawezvk. (LS. Ammy Corps of Engmeers. Buttalo Distriet,
josepliw krawezvker nsace.army.nn}
Stuart Siegfried. Public Utilities Commission of Ohio. stuart.sieafried:d puco.ohio.gov

Attachments:

Atiachment 1: Service correspondence on the LEEDCo project: March 3, 2017: Febrmary
28, 2017: October 21. 2016; March 2.4, 2014: November 135, 2013 and April 24, 2009,

Attachment 2; U.S. Fish and Wildlife Service avian radar. preliminary data trom
Clevelandl. Obio. early fall 2017
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

tenlmgeal Services
4613 Morse Road, Suite 1154
Columbus, Ohio 43236
(5143 4168093V FAK (614).116-89494

March 3, 2017

Mr. Patrick Donfon TAILS: O3E1S0U0-2016-1A-1 571
Ohio Power Siting Board

180 East Broad St.

Columbus, QOH 43215-3793

Re: Teebreaker Wind Farm Project 16-1871-EL-BGN
Dear Mr. Denlon:

This iy in reference to ihe Ohio Power Siting Board's (OPSH) Februare 2, 2017 letter regarding
the proposed lecbreaker Wind Farm Projeet Application (Application), o be lacated in Take Erie
ottshore of Cleveland, Cuyahowa Coumy, Ohio. The proposed lechreaker Wind Farm involves
the installation of up to six wind wrbine generators. submerged electric collection cables, and a
fucility substation. The wital generating capacity of the facility will not exceed 20.7 megawatts
(MW, The project is lecited approximately cight to ten miles of the coast of Cleveland, Ouly
the substation interconnection is oceurring on land; no impacts to wetlands or torested arcas are
anticipated. The project is being proposed by feebreaker Wind Project Incorporated (Applicant).

The tollowing comments are being provided pursuant to the Bald and Golden Fagle Protection
Act (16 U.S.C. 668-668d: BGEPAY, the Migratory Bird Treaty Act (16 U.S.C. 703-712: MBTA),
the Lndangered Spuecies Act of 1973, as amended (16 U.S.C. 153 1-1544, 87 Stat, 884; LSAY, and
the Fish and Wildlite Act ol 1956 (16 U.S. (L 742a-742). not tncluding 742 d-l: 70 St (119), as
amended. .

-

GENERAL COMMENTS:

The U.S. Fish and Wildlife Service (Serviee), Applicant, their representatives, and the Ohio
Department of Natural Resources (OIINR) have been involved in discussions regarding this
propused project since 2008. We have participaled in numerous meetings and confercnce calls,
and provided recommendations relative to addressing tish and wildlife impac! assessiment
throughout the development of this project. The project has cvolved over the vears, including
chanyges 1o the number of tirbines and the location of the project relative W the shoreline,

Cunstruction and operation o oftshore wind tarhines presents a very dilterent set of challenges
than land-based turbines in terms of wildlife impact mitizaton, Not only are common techniques
for quantitying mortality impossible to implement (e.g. careass surveys), farge inland water
bodies such as the Great Takes have unique hydrological, hiotic. and cealogical properties
conmpared (o sea and Tand inswilations. for which theee is no data and no precedent. This will be
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the Frst installation of wind wiehines ina fresheater ceosvatem anywhere in the worfd, Hoswift ba
the first insiallation of offshore wind anewhere in the Great bahes, and hbcty only the second
oftshorg wind Licility inthe western bemi-phere, The manner in which this project is evalualed
and permitied will be a model for tawre similar prejects. Aceonding to the Apphicanon, this
project is preposed ws o detnonstrztion-seale protact o el assess the potent-al success for
future larger-seale otfshore wind farms in Take Frie and ether Greand Pakes . Intormntion
cuthered from this progect will be vsed o assess the feasibility of descloping commrercial-<enie
wingd facitities in Lake Fric, or the Great b akes s o whole.

Because ot the nnkaown consequeaces of develuping otfshore wind coerey i the Great abes
aod the precedent-seiting naure of this project, the pre- and post-construction evaluations of
potentiol impacts on [steand wildbite are cracial, A such 10 essentinl w have tigorous und
reatable pre- and postconstraciion stidies withbin the project wrea o esalume pvrential ingucts.

Some pre-constraction sehiloe stedies were inttiatesd by the Applicont in 208 hased on
recommendations from the Nervice and ODMNR_ Jhese included bad acoustiv manitoring Voril |
<vasember M 2010 5nd radar monitoring March 31-Ogctober 17 2010 (8N ediow et al, 2012)
trom the Clevelund Criv, Tao additional surveys were conducted that ware not part ot the
studivs recommended by ODNR orhe Nervice (ot ccoustic sanveys, amd boat based nocrumal
survevs), Subsiantial complicatings veenored during the 2010 midur studies that rendered the
studdy resulis uninfanmative W the propesed project area, Futher, the radar and scowste stadics
did nat include the currently proposed project aren, The Appitcant provided analysis of bind and
b risk using NENRAD radar data (Livingaton, 2008 Notions and Gorden 20173, While thece
reports charactenze birl and bat migration in spring and fall over the project area compared 1o
other arcas in the region, NENRAD Jata by aature o oot provide information on sumbers and
altitudes of birds and bots {lving within the rotor-swepr zone of the wrbines, which is the dina we
need (o inform sk o hese species, Thuss the Service QDN and the Applicant are working
en developing a new bird and bat study protocol (o e dmplemeniad in 20172018 (hat shiould
help intorm ¢isk to birds and bats within the currently proposed project Jocation,

Tplementation o a pre-construction hird and bat ~udy protocot s challenged fv the remoteness
of the project arca, the depth of water and limvited scee siniling dering cenain seasons o,
winter), Al of these accessibilit Timitations dris ¢ up the cost of studies and preseint unigue
technological hurdles. The Service and ODNR are working svith dig developer o desian a pre-
construction bird and bue study protecal that s weehnolovically wad cconomically feasible, <cided
1 the project size ¢ tarbinesy, gahers site specitie data shiere possihle, and uses compizitbie
data collected from a more aceessible Tocation (for example. the Clevelind Criby when
necessary. While this is not ideal and would not be appropriate 1or a atijitv-<cale oifshore wind
profect, we believe it will be safticient fora demonstrion scale project,. We sre also working
with the Applicant Lo Jesign an innovatis ¢ post-construvtion monitoring protocol that will use
emerging teehnologr 10 agsess a suite of mpacis to hirds and s,

ODNR mnd the Service dalso requesied asuite of aguiitic and Fenthic studies 0 assess the
impertance of the projuct area to Lsh and o establish basceline cordigiony pre-constracton, The
Applicant began implomenting these survess in 2006, and work eontinues,
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Any certiticale issued by the DPSH should be contingent upon tull implementation of the pre-
and post-construction studies agreed upon by the Service, ODNR, and the Applicant.

MIGRATORY BIRD COMMENTS:

The Migratory Bird Treaty Act (16 (1.8.C. 703-712; MBBTA) implements four treaties that
provide for international protection of migratory birds, The MBTA prohibits taking, killing.
passession. transportation, and imponation of migratory birds, their eggs, paris, and nests, except
when specitically authorized hy the Department of the Tnterior. While the MBTA has no
provision for allowing unauthorized tuke, the Service recognizes that some birds may be taken
during activitics such as wind turbine opueration even it all reasonable measures to avoid take are
implemented. The Service’s Oftice of Law Enforcement carries out its mission to protect
iigratory birds not only through investigation and enforcement, but also through fostering
relationships with individuals and industries that proactively seeks to eliminate their impacts on
migratory birds. Although it is not possible under the MBTA to absolve individuals. companies.,
or aguncies from liability {even if they implement avian mortality avoidance or similar
conservation measures), the Oflice of Law Enforcement focuses on those individuals,
companies, or agencies that take migratory birds with disrepard tor their actions and the law,
cspecintly when conscervation measures have been developed but are not properly implemented.

The Serviee strongly encourages developers o coordinite with Service biologists regarding their
projects. Proper coordination will help develapers make informed decisions in siting.
constructing, and operating their (acilities. Additionally, the Service hopes to work cooperatively
with wind developers to advance the state of the art of wind power siting, construction, and
operation. Advancements in these areas will represent great strides toward the environmentally
sale development ol this vtherwise renewable and clean source of cnergy, The Service
recommends that the Applicant develop a Bird and Bat Conservation Strategy (BBCS) to address
pre- and post-cunstruction monitoring to assess risk to migratory birds and bats, to identify
minimization measures thut will be implemented to minimize risk, and o identily potential
mitigation actions to implement it such risk reaches high levels. We note and appreciate that
page 122 of the Application inclwdes a commitment to complete a BBCS.

The proposed project ucation is between 8-10 miles off the coast of Clevelund, thus does not
provide habitat for many species of birds that breed in Ohio. However, millions of migrating
birds move through the Great Lakes region during spring and all migration each year (Rich ct al.
2004, France etal. 2012, Horton et al. 2016) and could cross through the project area and
potentially be exposed to risk.

Gordon and Erickson (2016) completed a bird and bat risk assessmem for the project using data
collected from other Jand-based wind projeets. ofishore projects in Europe. and NEXRAD. ‘This
assessment concludes low risk of adverse impacts to birds primarily because of the small scale of
the project (6 turbines) and because “the level of use of this area by birds and bats is low
compared to bird and bat use o werrestrial or nearshore environments™ (Gordon and Erickson
2010). We agree that the small number of turbines generally will result in a limited amount of
impcts from both mortality and displacement, but we do not belicve that the dala currently
availuble provides conclusive evidence of low risk bused on the fevel of bird use.
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Iurther, beeause this project is maeimnt fo be a demonsiration project with sider applivability to
fature ollshore wind projecis, we believe it is important io sather site spectiie data 1o understand
the baseline use vi the project arca by birds and compare that with post-consirietion data to
clucidate what the wetnal Impacts are, 2ud Lo be able 1o oxtiapulae thase conclusaoas to a faiger
project, Thus the question is not just, “is this project low” risk o hird<" rather we st 1o
understand larger issues such as. how much rigk 1o birds do oifshore twirbines presem relanse to
Land -hased trbines (e.z., how muwh mortality oceurs on a per-NW hasisysmd how do birds
respond (o offshore wrbines in the Great Likes?

Phie waters aromd Clevelond provide importunt overs intering habitat for 2olls (herring, ring.
Filled. Bomiparte™s, gread bluck-backed, et ducks forcater and lesser scaup. red-brcasicd aid
cammon mergansers, poideneye, bulflcheuad. redhead. convasbachi, cominen foons and borned
arches, During winter. Tocks of over HLO0G birds are cot tncompiay near Cleveland,
Additionallv, several loentinns (Wendy Park, Fdecwnter Park. Cleveland Takefront Preserve,
ete.) along the lakeshore are known for their large concentrations of passerines during migration,
The site is approximately 4.5 miles from an area Jesignated by [he Audubon Socicty as tho
Cleveland Lukcefront Important Bird Area (18300 This arca wits sclected as na [BA dug to the
large concentrations of birds that congregate there during spring amd Tall nupration calso
wintering waterfos ], sulls. and eaglesy, ODNR completed twa vears of spring and Bl pelswe
bird distribution surveys in the offshore witers of Like Ede (Nommis and Lot 2011, These
survevs indicate that during spring andfor fall comman loon, bomed grebe, Bonaparie’s wull,
common merganser. red-breasted merganser. ring-bifled gull, herring gull, dJouble-ceesied
cormorints, and goldeneye are likely o oceur in the vicinny of the project area ia numbers
ranging from single individuals 1o flocks of several bundred (Norris and JLoit 201 1,

The Applicaion indicates that sisk to waterfowl is fow due to the low abundance of birds near
the turbine sites and the tendeney for watertfon ] 1o avoid turbine Jocations, bul project-specitic
danizt on waterlowd use and abundance is facking, We are currenily workine withthe Applicane
and ODNR 1o recommerd site~specitic pre- and post-construction wialerfouwt surveys fall throogh
<pring to quaniity waterfowl use in the project area before and alter construction, to better
Jowvament displicement eftects, should they oconr,

Large concentrinions of witerfowl in the offshare envieonment may aitract raptors. Percerine
facons have been observed hunting from the Oleveland Ceib -3 miles fram shore i thereiore
turbines may prosvide <imilar foraeing apportunity ror species ke peregrines, though maost
species of raptre avoid Hying over large open hodics of waler dae 1o the sibsence of thermials,
We zencrallv agree that because the project s so lar from te <horeline. overd] mptoe nse oi' the
project area is likely to be low, and thus coflizion risk to mplors i also fikely low,

The bird and bat risk analysis (Gordon and Frivkson 2016) eategorives the risk to nocturoal by
Cmigrating songhirds as “low.” based on ourvnderitanding o bird migraiion along the shorelines
ol the Great Labes-and NEXRAD anadyais of the open water, NIXRAD data eencrally prosides
coarse information on Jensitivsof birds micrating well above the hetght of the rotor-swept zone
and thus does not accurately characterize tisK 1o sonehirds Oy ing within the rojor-ssept vona,

W Inle the intent of the 200U radar <tady wag o belp gquantiiy e ri® to mivrtors sonshiss
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from the Applicant’s project. and was at a scale appropriate to address the question, due to radar
malfunctions, the site where the radar was located, the time when the radar was operational. and
other factors. the data abtained was not sufficient to inform risk. The Service is now working
with the Applicant to design a rudar project (both pre- and pust-consiruction) 1o provide
important site-specilic information for assessing the potential impacts of offshore wind facilitics
on nocturnally migralory songhirds.

CBALD EAGLE COMMENTS:

The project lies within the range of the bald cagle { Flaliaeetus leucocephatus). Bold eagles are
protected under the Migratory Bird Treaty Act (16 U.S.C. 703-712; MBTA), and are aftorded
additional legal protection umder the Bald and Golden Eagle Protection Act (16 U.S.C. 668-6684d,
BGERA). The BGEPA prohihits. wnong oiker things. the kitling and disturbance of cagles.

Bald eagles nest in super canopy trecs and (ypically forage on fish, mammals, and carrion. The
project area does not support suitable nesting habital. and it is unlikely that cagles would forage
cteht ta ten miles otfshore during the summer, when plentilul food resources are present much
closer to their nesting babitats. The Service anticipates that take of cagles is unfikely during the
swmnmer due to the distance this facility is from the shoreline. Conversely, in winter when ice
tforms along the shureline it may torce wintering birds closer to the proposed facility. Within the
fast several years Luke Erie has almost completely ifrozen over. As the ice builds along the
shoreline it forces ducks, gulls, ete. further into the lake. Fagles, which will feed on fish and
waterfowl, will congregate long the leading edge of the ice, or near open leads in the ice. Should
the ice extend far enough, it may put waterfow! and cagles in close proximity to the turbines. The
Service is currently working with the Applicant to develop a study protocol and unalysis of Lake
Lrie ice tormation that will inform bald cagle nisk during the winter bascd on ice conditions. It
take of vagles cannot be avoided. the Applicant should wark with the Service's Division of
Migratory Birds 10 obtain an cagle tuke pernmit.

ENDRANGERED SPECIES COMMENTS:

Thie proposed project is tocated in Cuyahoga County. in Ohio. There are five species of birds or
bats that are federally endangered. threatened. proposed. or candidate specics that may oceur in
Cuyahoga County during some portion of the year: Indiana bat (Myoriy sodalis, endangered).
norihern long-cared bat (A fyoris septenmrionalis, threatened) Kirtland's warhler (Setophagea
kirtfandii, endangered). piping plover (Charadrivs melodus, endangerced), and red knot (Calidris
canutus rufe threatened),

Cuyahaga County has coniinned wecards tor Indiana and northeen long-cared bats, Suttable
summer habitat for Indiana bats and northern long-cared bats consists of a wide variely of
forested/wooded habitats where they roost, forage. and travel and may also include some
adjacent and interspersed non-forested habitats such as emergent wetlands and adjacent edges of
agricuitwrad Nields. old fields and pastures. This includes forests @nd woodlots containing
potential roosts (i.e.. live trees and/or snags =3 inches diameter at breast height (dbh) that have
any exfohiating bark. eracks, crevices. hollows and/or cavities), as well as lincar features such as
fencerows, ripariia forests. and other wooded corridors, These wooded areas may be dense or
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Jonse aggrepates of trees with Canable anonn(s of Geopy closure, Indiveinal trees may be
considered suitable hubitat when they exhibit the churacteristics of a potential roost tree and are
focated within 1.000 feet (305 meters of other Torested/woaded hibitat, Northern fong-cured
hats have afso been ohserved raosting in hrman-made structures, such as buildings, bams,
hridges, and bat houses; theretore, these structures should also be considered potential sumnier
habitat, Both of these species may (rinel sevecal hundred miles hetween their xunmimering habitat
and winter Inbermacula (Gritfin 1945 Winhold and Kueta 200030 Inthe winter Indiana s and
narthern fong-cared hats hibermate m eaves and ahandoned nines,

e project area docs not pron ide sitabkle summier or hibernation babint for o bats or
aorihern long-cored bats. Thus, no impaci 1o these spediosas anicipiied dunng the sommer or
winter. The oaly potential sk periods for vither of these spectes are doring ~prng and fadl
nugralion.

The Indiana bat range does not ealend into Canada. Thus, there is to reagon to oupeet that
Indiana bats would be tiving across Fabe frie during spring or fall myermion, Theretore we do
nof anticipate that this specics will he impacied hy the proposed project,

The range of the northern long-cared bat does Include Cunada porth ot the project arca.

However. northern fong-cared bats are thought 1o be short-distunee smiwrunts, Shortimigratary
mavements hetween stenmer roost and winter hibumaculy between S6 km 33 mirand 89 km 135
mi) have been doctmented most aften (Nagorsen and Bricham 1993 pL 880 Griftin 1943, P33,
[Towever, movements from hibernacula to sunpsner colonies may range from 8 to 2749 km (3 1o
168 mi) {Grithin 1943, p. 225, Thus it is unlikely that northern long-cared bats would be
migrating long distances across the open waters of Lake Lirie ¢--30 mifes ol open water from the
Cleveland shore to the Canada shore). Additional acoustic surveys proposed 1o oceur offshore
will help to evaduate potential risk to this spectes from oifshore wind development,

Piping plovers, red knots, and Kirtdamd s warbiiers 2l migrate throneh Ohio but none are known
0 nest or averwinter within the wiae,

[he Great Takes pupulintion of piping plosor nesty prismon?y in Michiean aod consiae of
approximilely 63 pairs ot birds. 1 hese birds eversinter primarily along the Ataatic const, with
some atony the Gulb coast (USEWS 200wy, While theicmigration paths are inknown. thev b
heen documented to stop over on sund beaches aloag the shore of Lake Lrie in Ohio, {Uis
unknown i they migrate across the open waters ol Like Erie, or it their mieraton path woudd
take them through the proposed project area.

Kirtland s warblers nest in voung stands o Jack piaes primarily fn Contral \Michigan, Lheir
currenl population is over 3000 individuals {CSFYWS 201 20y They overwinter in the Bahamas,
Individual birds have been bunded during spring and fall mizration, and geo-locstors bave
indicuted at least some of these birds wre likely to bave nugeated across open waters ot Lake Eris,
Further, Kirtland™s swiablers hayve been docuented 1o stop over all clong the Laake Erte shoaehine
in Ohio (USIWS 20124,
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Red knots pest i the high weete, and winter along hoth coasts o North Anterica und south into
Central and South America. While the vast majority of the red knot population migrates aloog
the Adantic and Paeiric coustlines. eccasionaily small nuubers of birds have been found in Ohio.
ypically along marshes in the western basin of Lake Erie. The proposed lacation for the facility
does not have suttable habitat for these species. Most ubservations of these species in Ohio occur
along the shoreline of the western basin of Lake Erie where there is more stopover habita,

FISHURIES COMMENTN:

One of the responsibilities ol the Service is 1o mamige interjusisdictional tisheries. i.e., {isheries
that are nunaged by more than one state or nation. The waters ot Leke Frie are managed by four
states (Michigan, Ohio, Pennss Ivania, and New York), and Curtada, A component of the pre-
canstruction survey project developed jointly betweans ODNR and the Service ace studics wo
assess the itsheries in the proposed project area and to evajuate potential) risk o fish during
construction and operation of the project. including the clectrical lines, Pre-construction studies
hegan in 2016 and are still vngoing to establish bascline conditions, Post-construction studies are
being developed by ODNR and the Applicant, with Service input to evaluate actual impacts ©
fistand the sguatic civippnment,

MNON-LISTED BAT COMMINTS:

Iess then a decade ago the biggest threats to bat populitions were toss of hibemucula and
destruction of summer hubitat. Since then the spread ol white-nose syndrome {WNS), a novel
Hungud disease rapidly spreading across the Midwest, has caused the death of millions of cave
hibernating bats (USEFWS 2012b). Populations of cuve bats have declined so significantly,
mostly attributed to WNS. that the Service has recently listed the northern long-cared bat as a
thredioned species. The Service is currently conducting status reviews for two additional
species. the little broven bat (Myoris lucifugus y and th-colored bat 1 Perimyotis subffuvusy due to
declines associated with WNS. Both of these species were documented in acouslic surveys
vitnducted in 2010 (Svedlow et al. 2012).

As ol September 2011, the 13,361 installed MW of wind encrgy in the Midwestern (LS. iy
anticipated 1o cause mortality of, on average, 106,000 bats per year (Amelt and Bacrwald 20135,
he majority of these are long-distunce migrating tree bats, but cave hibernating bats also make
up a spsall proportion of mortality. A recent publication indicuted Lhat the hoary bat populution
could expertencee “rapid and severe declines, . within 30 yeurs and increased risk of extinction in
100 vears” solely based on moruhity occurring at existing wind projects (Frick et al. 2017).

The results of the bat acoustic study at the Cleveland Criby (Svedlow et al. 201 2) state that - hat
pusses.detector-night were recorded in 2009, Ninety five pereent of the culls recorded were off
the three hat species most susceptible o collisions with wind turbines (Svedlow e ad, 2012,
Arett and Baerwald 20133 The bird and bat nsk assessment (Gordon and Frickson 2016
indicates that the number of bat calls deteeted during acoustic monitoring at the Cleveland Crib
in 2010 was on the low end of detections compared (o other Tand-based wind projects, but fails to
note that other comparable land-based wind projects with sionfar rates of bat scoustic calls are
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There are several Biclors that confonnd the resalis of te bat xeousiic surc ey conducied on the
Cleveland Crib i 2009, Since Al moniosing bad (0 be conductad frem tiie Cleselind Crib,
acoustic manitoring shes were u:-lm:u.t:t[ with radar monitoringe locatons. Radar Bas been shown
to cedues hat aesivity, poteniially die t dlectiemagnetic Helds causing discomfort eNicholis and
Py were aixo observed sawanming abuae fhe € iL\-
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aeets around otfchore wind tsdvnes cARIg ot sl 2007 T
isviuded a fictor that mas rediee bataos, amd ene hat may pwreane bat activity, ity

niknosyr i cither factor mtiucneed the mumber of detections rocorded at this e,

fhe Applicant’s hird amd h it orish ssesament ackioss ledees the i Geulty in predicting Hig
mortality rates for the project due to on limited undesstandiog of hat and e rarbive
intenterions, hut concludes that the overall bat collistnn risk 1 Tose due o 1he simal w:wl er oot
surhines (Giordon and Frickson 20160, rewardless of whether o ot the modabiny rtes
megawatt are it the fow or bigh end of the spectrum of mertahnres seen ot fand-based w md
fLcliites,

Ve bulicyve that the available intermation 5 tanfMcient o determine bat mortaiity 7k ona pers
MW busis, ziven the Jack o sie-pecttic data and the teonsistencies in pre- amd post-
conmstrpetion duta vollectad at land-tased wind projects, We neiicve it s important (o gather site
specific dats o undenstand the biseline use of the projectaree by bats and compare that with
post-construetion data to clucidiaie what the setual impacts we, and o be able o extrapolaie
those conclusions to a farger project, Fhos the guestion o netjast, vis this pmi«:ct How T risk 1o
Pats? mather we want to undersiand Brrger iszies sueh s hese myuien risk (o bate do affshones
turbines ;‘.rcscnl rc!'tti\s: 1o Lund-based inrbines fe g hova mech portadiny ovenrs on s per- VR
Pasist, ard how do bats respond to ottshore tarbines mthe Grent { akes?

e Sepvive s working with the \pp‘.\ At devadon e saday yad acerdic meaitoning
prologed it will eveluate Bt aviict within e propescd Dot s ie- id posle
constriction.  Lhese studies are anticipated to be completed in col 7-2018, These stgdics will
provide a baseling index of bat activits within the progect with which wr compaie post-
consteuction daia on hehavior and morality,  pnovative mettods will Be used 1o estimate b
mortality post-constriciion with the aim of genermmg bot siegawali prortality rages that can e
extrapobited to larger offshore proects, compared with enshoie projecis, and w0 detersane 1
minimisation neasures (o min mortahity are necessars,

Te date the only mechamsn Anovwa o reduce bat swertaliny ot snd turbioes i fo curtadl tnine
Juring mights of fow wind speed. winch s the period switen bats are most m-,unnh!c W ber
striek. Should this freility be comtructed. the Serviee requests that at a minimunt. wrbines
<houhd he curtailed (thie blades <bould e oricnted sachr that they do vot cateh the wind) oniid the
mantiacturer’s cut-in <peed (3.0 mes for the terbine modet proposed in tim Application) s
reached at night doring bais™ active perteds Greneradly Anril-Cotobery, 11 based on the toalin of
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post-construction mutoing. hat mortdity 1s anlicipated to be high, a higher cut-in speed may
be warrazied during periods of time when dats are most at risk.,

POST-CONSTRUC PTON MONITORING:

Tn order to assess the actuad impsiet of the project in miaratory birds, bats, fish, and the aquatic
COvironment, post-consicuction manitoring s critical. Funher, one of the purposes of a small-
seate demomstention preject is 1o assess the impacets of the project and be able 10 extrapolate those
impacts @ a larger seafe. Thus, this project should have . valid post-construction monitoring plan
that is approved by both the ODNR and Service that queintitatively and qualitatively describes
impacts to birds, bats, and aquatic resources.

This project presents unigue risks 10 migratory bats and migratory birds due to the proximity of
the project area o he offshore waters of Lake Erie. Becuuse the turbines will be sited in an open
wilter covironment, conventional post-construction mortatity monitoring to detenmine impact of
the project and birds and buts will be mpossible w implement. Thus, innovative new methods
for monitaring bird and bat mortality in the ofShore environment will have w be deyeloped und
implemented, and their reliability is onkrown, The Applicint. Service, wnd OLNR are currently
evuluating mulliple ipovative methods for assessing impacts to birds and bats. A post-
construction memitoring plan for tisherivs has been developed and is betng linalized.
lmiplementation of a post-construction monitoring plan for birds, bats, tish, and the aquasic
environment, agreed upon by the Service, ODNR. and Applicant should be made a condition of
any issued permit,

This letter prosides technical assistance ondy and does not serve as a completed section 7
consultation docurment. If project plans chunge, i ponions of the proposed praject were not
eenlunted. or it addittonal information on listed or proposed species or their eritical habitat
heconres available, it is our recommendation that you reinitiate coordination with this office.

If you have questions, or i we can be of further assistunce in this matter. please contact our
office at (614) $16-8993 or ohiow fws.gos.

Steerely,

——— ’
A PP
l /’UWI' .‘{_'VKZ/\-_ -
7
PAn 1verson
Ficld Supervisor

.

ce: Scudduer Mackey, QODNR (via e-maily
Kate Parsons, ODNR (v c-mail)

Jolt Gosse, USEWS Resion 3¢y 5 e-nnaih)
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LeedCo lcebreaker Pre-canstruction and Post-construction Monitoring Survey Protocol
U.S, Fish and Wildlife Service and Ohio Department of Natural Resourcas Division of Wildlife
Comments
feb. 28 2017

The below comments represent U,S. Fish and Wildlife Service and Ohio Dapartment of Natural
Resources Division of Wildlife recom‘mendations relative to the matrix of pre- and post-construction
monitoring options provided by LeedCo via e-mail on January 5, 2017.

1. Bat acoustic monitoring
a. Pre-construction
i. On 10 mile large buoy—high (¥50 m or as high as possible) andlow (*water -~ -~ e -
level) detectors. If the *high” and “low"” detactors are separated by at [sast 40
m, add a “middle” (~30 m) detector too.
fi. On 3 and 7 mile buoys—low detector
jii. On Cleveland crib—high {~50 m) and low (close to water surface) detectors
iv. Per ODNR protocol, use AnaBat detectors (either SD1 or those equipped with CF
ZCAIMS), with sensitivity adjusted to detect a calibration tone3 at 20 meters.
v. March 15-November 13, half hour before sunset until half hour after sunrise; all
monitors running concurrently for the entire season.
b, Post-construction
i, On 3 turbines {at least one on an end)—high (nacelle), medium (~ 30 m), and
low (V10 m)detectors
ii. On crib—high, low detectors
iii. On 10 mile buoy —high and fow detectors
¢. . Rationale
i. Provides bat species composition at various altitudes, index of bat activity
overali and at various heights, seasonal patterns of movements. Allows
comparison between site-specific data and crib data, assuming that site-specific
data may not be as high as can be obtained from crib.
d. Successful performance criteria
i. 80% of nights per detector recorded during active period (March 15-Nov 15)
2, Waterfowl aerial surveys—with observer
a. Pre-construction, see attached protocol
iv Fotus on waterfowl (esp. red-breasted mergansers that are easily spooked),
bald eagles, ice relative to location of birds
il. Survey transects should run parallel to the turbine string.
iit. Dates: mid-October - end of May
iv. Frequency: Every 2 weeks



3, Radar
a.

v. Transect spacing: Transects should be close enough to the turbines to observe
birds hetween the turbines, but need ta be a safe distance from the blades.
vi, Flight heights: 76-100 m in order to detect smali waterbirds.
vil. Flight speeds: 150-200 km/h (unless constrainad by local flying restrictions)
viii, Weather conditions: 4 or below on the Beaufort scale, winds approximately 37
km/h or less. Minimum of 3.2 km of visibility (or pilot's discretion).
iX, GPS location for each bird or flock should be recorded.
Post-construction
i, Similar transect protocol as pre-construction
it. Year I after construction, year 4 after canstruction
Raticnale
i, Species numbers, distribution, use of project area seasanal patterns; eagles;
ice; avoidance/attraction/displacement
Successful performance criteria .
i, Bi-weekly surveys during designated timeframe in appropriate weather
conditions.

Boat based radar is not technologically there yet, nor cost advantageous, and it focuses
on waterfowl, but we have other methods outfined to address waterfowl. NEXRAD data

- .is not useful for assessing bird/bat behavior within rotar swept zone, which is the data

we need. Thus we suggest these approaches should not be considered further,
Pre-construction

i. We strongly recommend S-band radar, see attached protacol.

ii. Preferred is radar data from project area—FWS and ODNR have been
reguesting this information since 2008, We still advocate for a single radar, on
its own platform, within project area for spring and fail season of pre-
construction maonitoring-as the preferred option.

iil. Our second choice is to install one or all turbine bases prior to falf (2017), put a
radar on one of the turbine bases for fall 2017-spring 2018, then install turbines
after spring 2018,

iv. Our third choice is to install one or all turbine bases prior to fall. Once the first
turbine base is installed at the fucthest paint from shore, place radar uniton it
and begin collecting data on fall migration as other bases are being installed,
Install towers, with radar on platform coflecting data until last tower is erected.
{Assumes data collected for 6-8 weeks over fall migration pericd, which is key
focus). Additionally, install radar on Cleveland crib with elevated antenna for
spring and fail.

1. Limitations of this approach: We are only getting fall data {we believe
that fall is the most important season due to high bat mortality in fall
migration), no information on spring risk. We woulid use the comparison
hetween crib data and onsite data in fall to extrapolate what may be
occurring onsite in spring. This is not ideal, but we think it is workable.



Construction activities may cause “clutter” on the radar map and may
alter bird activity within the project area,

v. Sita specific radar data is critical to our analysis. If none of the above options

can be implemented, we will work with the applicant to evaluate other methods
of obtaining site specific radar data.

c. Post-construction
i. Preferredissingle radar, on its own platform, within project area, inyears 1, 3,

i

and 5, from spring-fall,
Qur second choice is 2 radars mounted on turbine platforms, in years 1, 3, and
5, from spring-fall.

d. Rationale

L

e. Successful performance criteria
i

Site specific data on night migration of birds and bats. Altitude data of bird and
bat targets within rotor swept zone, counts of targets, peak dates of migration,
seasonal patterns. Avoidance/attraction/displacement.

Bacause this is a pilot project the intent is to study and understand the impact
of the project on various resources. Without project-specific radar information
we cannot get key information needed to understand that impact.

Site-specific data; radars operating and collecting data over at least 80% of
nights during spring/fall migration peried.

4, Carcass monitoring

a. Pre-construction—proof of concept development

i

iii.

Bat nets—We believe this concept could have merit, but we would like to see a
maore fleshed-out conceptual proposal first. Please draft a detailed proposal and
plans, and a land-based test concept and submit to FWS and ODNR for review.
Be sura to consider carcass distribution of bats relative to distance from turbine,
Net should be designed to collect at [east 30% of bat carcasses and carcasses
should be recoverable from the nets,

“Thunk” detection—We believe this concept could have merit. We request
follow-up with the tachnology developer to ensure the technology could be
ready to deploy within the project timeframe (testing in year 1, deployment in
2018-2019, etc.). Please draft a detajled proposal and plans, and a land-based
test concept and submit to FWS and ODNR for review.

ldentiflight—The original application for this technology (detecting golden
eagles during daylight and shutting down turhines) is very different that the
application needed for this project {detecting smail nocturnal animals striking
turbines), We think that the other options are more applicable and closer to
being ready than this option. We suggest not using this option at this time.

b, Post-construction

Bat nets— if proof-of-concept test works, then install on 3 turbines during years
1, 3, and 5, and through the lifespan of the technology.



. “Thunk detection”—If proof-of-concept test works, then instalt on 3 turbines
during years 1, 3, and 5, and beyond, through the (ifaspan of the technology.
i, Live observers—do not recommend this for carcass monitoring, as most
mortality is expected to occur at night and could not be observed. Do not
recoramend this for waterfowl displacement study because aerial flights and
radar would be better to address displacement.
¢. Rationale—to detect collisions of birds/bats, identify carcasses at feast to guild
d. Successful performance criteria—abylity to detect bird/bat collisions. Generate a
reasonable estimate of collisions/MW/year. Set up an adaptive management program
to address potential performance issues with new technology.



UNITED STATES DEPARTMENT OF THE INTERIOR
UJ.S. Fish and Wildlife Service .
Feulogical Services Office
4625 Morse Road, Suite 104
Columbus, Ohio 43230
{614) 416-8993 / Fax (614) 416-8994

Qctober 21. 2016

Mr. Rouk Parker TAILS: G3E 13000-201h-TA137)
U8, Departinent of Fneray

[ 3013 Denver West Parksvay.

Golden, CO 80401

Re: Deselopment of an Environmental Assessment for the leebreaker Wind Facility, DOF/EA-
2043

Dear My, Parker;

This is in reference to the development of an Environmental Assessment lor Lake lrie Encrgy
Development Corporation’s (*LEEDCo”) proposced [eebreaker Wind Facility. The proposed
projeet involves the installation ol up to six wind wrbine generators. underground collection
cables. and connection (o un exisling substation. The wtal generating capacity of the facility will
not exceed 20,7 MW,

The project is located in Lake Erie. approximately cight 1o ten miles ofl the coast of Cleveland.
Ol in Cuyahoga County, This project plans w connect (o an existing substation tn Cleveland.,
thus transmission lines will be trenched into the substrate of Lake Erfe from the shoreline to the
project {~12 milesh The majority of this project will occur within Lake tirie with only the
substation interconnection occurring on land: no impacts to wetlands or torested area are
anticipated.

The tollowing conmments are being provided pursuant w the Bald and Golden Eagle Protection
Act (16 LS.C. 668-668d: BOLPA), the Migratory Bird Treuty Act {10 ULS.CL 703-712: MBTA)L
the Endangered Species Actof 1973 us amended (16 ULS.C. 1331-1344, 87 Stat. §84: ESA). the
Fish and Wildlife Actol 1956 (16 U.5.C. 7422-742}. not including 742 d-1: 70 Stae 1119). as
amended.

The U.S. Fish and Wildlite Scrvice (Service). LEEDCo. their representatives. and the Ohio
Department of Natural Resources (ODNR) have been involved in discussions regarding this
proposed projeet since 2008, We have participated in numerous meetings. conference calls, and
correspondence regarding this project. LEEDCo initiated some pre-construction wildlite studies
fn 2010 based on recammendations from the Service and QODNR. These included bat acoustic
monitering April 1 - November 10, 2010 and radur monitoring March 31-October 12, 2010
(Svedlow etal, 2012). Two additional surveys were conducted that were not part of the studies
recoramendad by ODNR and the Service tavian acoustic surveys. and boat bascd noctumal
surveys). Due to the potential impacts to fisheries QDNR and the Service requested several
surveyns (o assess the importance of the area as a fishery, LEEDCo is currently working with



ODNR and the Service o undertake the tisheries stdies. Substania complications ocenrred
dunng the 2010 radar studics that readered the studs results woinformatise o the proposed
projeet area. Further. the radar and ceowstic studices did not include the cusrentiy proposed
project arei, Thus. the Serviee and LEEDCw are sorking on developing o new radar and
acoustic study profoco! (among other studies) to be implemented i 2017 that should help inform
risk to wildlile from the proposed project s the proposed loeatian.

GENERAL COMNMENTS:

Construction of oftshore wind turbines presents a very different set of challenges than land-bused
turbines in terms ol wildhife impact mitigation. Not ouly sre conmon technigues for guantifving
mortality impossible o implement (e.g. carcass surveyx). furge mland water bodies such us the
Great Lakes have unigue hydrelogical, biotie, und ceological properties compared to sea and
Jand mstollations, for which there is no data snd o precedent. Because of the unhnowy
consequences of develaping oftshore wind energy in the Great Lakes and the precedent-setiing
mature of this project. the pre- and post-copstruction evaluations of potential impaets on wildlite
necessacily must mect wstandied of vigor grester than wind projects on tand. Further. this project
has always been, and cominues (o be. proposed as a “demonstranion projeel”™ ar “pilot-project.”™
Inlormation sathered fram this project will be used to assess the feasihility of developing
commercial-scale wind facilities in Lake Prie, or the Great Lakes us awhule, As such. it is
essential to have scalable pre- and post-coustruction studies o evaluate potemial impacts.

MIGRATORY BIRD COMMIENTS:

The Migratory 3ird Treoty Act (16 U.S.C, 703-712: MY LAY implements four treaties that
provide for imternativnal protection of migratory hirds. The MBTA prohibits tuking, killing,
possession. trunsportation. and importation of migratory bivds, their cggs. parts, and nesis, except
when specificaily authorized by the Department of the Interior, While the MBTA has no
provision for allowing nnauthorized 1akes the Service vecogmizes thut some birds may be taken
during activities such as wind turbine operatien even i all reasonable measures to avoid ake are
mplemented. The Serviee™s Office of Law iipfurcement carres out its mission to protect
migratory birds not ondy through investigeiion and enforcenent. but also through fostering
relationships with individuals and industries that proaciively seeks o eliminate thelr impacts on
migratory birds, Although itis not possible wader the META wyabsolve individuals. companies,
or ggencies from lability (even if they implement avian martality avoidanee or similar
conservation measures), the Office of Law Enforcement focuses on those individuals,
compmnics, or agencies that tahe migcdory birds wit disregerd Tor their actions and the law,
especially when conservation micasures have beea developed but are nor propesly noplemented,

I he Serviee strongly encourages developers 1o eoordinate with Sexvice biologists regarding their
projeets. Praper coordination will help developers make intonmed decisions in siting,
constructing, and operating their facilitics, Additionalty. the Service hopes to work cooperatively
with wind developers o advance the state of the art of wind power siting. construgtion and
operation. Advancements in tiese areas will represent great strides towards the environmentally
sate development of thix otherwvise renewable and ¢fean souree of energy. The Service
recommaends that LEEDCo develop a Bird and Bat Conservation Strategy (BBCS) to address



pre- and post-construction monitoring to assess risk o migratory birds and bats, 1o identify
minimization measures that will be implemented to minimize risk. and w identify potential
mitigation actions o implement it suclirisk reaches high levels.

The proposed project location is between 8-10 miles off the coust of Cleveland. thus does not
provide habitat for many species of birds that breed in Ohio. But. millions of migrating birds
move through the Great Lakes repion during spring and fall migration cach year (Rich et al,
2004, France et al. 2012, Uorton et al. 20106).

The waters around Cleveland provide important overwintering habital for gulls (herring, ring-
billed. Bonaparte’s. great black-backed, ete.), ducks (greater and lesser scaup. red-breasted and
common mergansers, goldeneye. burtlehead, redhead, canvasback). common loons and horned
grebes, During winter. flocks ol aver 10,000 birds are not uncommon near Cleveland.
Additionally, several locations { Wendy Park, Edgewater Park, Cleveland Lakefront Prescrve,
elc.) alung the lakeshore are known lor their Jarge concentrations of passerines during migration,
The site is approxinately -LS miles from an area designated by The Audubon Society as the
Cleveland Lakelront Important Bird Area (1BA). This area was sclected as an (BA due to the
farge concentrations of birds that congregaie there during spring and fall migration (also
wintering waterfowl, gulls. and cagles). Within the 2013 Avian Risk assessment il contends that
“the [eebreaker site does not appear to be on a heavily used migration path for waterfow! or
seabirds.” While large numbers of birds may not feed within the area. they likely cross through
the arca to reach their overwintering areas near shore. These large concentrations of birds may
attract raptors, Peregrine talcons have been observed hunting from the Cleveland crib (~3 miles
[rom shore): therefore turbines may pravide similar foraging opportunity for species like
peregrines.

Whilc the intent of the 2010 radar study was to help quantity the risk to migratory birds from
construction and operation of the LELZDCo praject. due to radar mallunctions. the site where the
radar was located. the time when the rador was aperational. and other tactors. the data obtained
was not sufticient tainform risk. The Service is now working with LEEDCo 10 design a radar
project (both pre~ and post-construction) (o address our concerns and provide eritical information
for assessing the potential impacts ol offshore wind fucilities in the Great Lakes. We anticipate
that this new radar study will oceur in 2017, Until we have the results of this study we cannot
assess the potential impact of the project on migratory birds.

BALD EAGLE COMMENTS:

The project lies within the range of the bald cagle (Hadivcerus lencocephalns). Bald eagles are
protected under the Migratory 3ird Treaty Aet (16 LLS.C. 703-712: MBTA). and are alforded
additional legal protection under the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d,
BGEPA) The BGEPA prohibits. among other things. the Killing and disturbance of cagles.

Bald cagles nest in super canopy trees and typically forage on (ish, mammals. and carvion, The
project area does not support suitable nesting habitat, and it is unlikely that eagles would forage
eight to ten miies oflshore during the summer. when pleatitul food resources are present much

closer (o their nesting habitats. The Service anticipates that take of cagles is unlikely during the



summer due (o the distamee tis Geility is from the shoreline. Conversely, in winter when ice
rorms along the shoreline iCmay foree wiiering birds closer to the proposed fucility. Within the
last several years Lake fric has almaest completely trazenover. As the ice builds along the
shoreline it forees ducks, gulls, e, further into the Jake. Fagles: which will fecd on fish and
walerfowl, will congrepate Jang the leading edge of the iee. or near apen feuds in the ice. Should
the tee extend far enough. as it did this past winter. it may pat waterfowl and cagples in close
proximity to the turbines. The Service is currently working with LEEDCo 1o develop a studv
protocol that will inform bald cagle risk during the winter, Undil this study is completed. we
cannot assess the potential impact of the project on babd cagles. ke of cagles cannot be
avoided. LEEDCo shoukl work with the Serviee s Division of Migradory Birds o ohtiain an cazle
take permil,

ENDANGERLED SPECHSS CONMUENTS:

The proposed project is focated in Cuyahoga County. in Ohie. There are 1ive species of birds or
hats that wre federally endangered. threatened. proposed. or candidute species that may oceur in
Cuyithoga Connty. Indiana bit (Afvodis sodedis, eadangeredy. northern long-cared bat (Afrolis
septenirionalis threatened )y Kirthand's warbler (Seropliasie kivtlanedii, endangered). pining plover
(Charadriny mefodus. endangered), and red knot (Calidris ccontnns rufin threatened).

Cuyahoga County has confirmed records for Indiana and northern long-cared bats, Suitable
stmumer habitat for Indiana bats and northern fong-cared bats consists ol a wide variety of
forested/wooded habitats where they roost. forage, and travel and may also inchule some
adjacent and interspersed non-torested habitats such as emergent wetlands and adjacent edges of
agricujtural fields, old ficlds and pastares. This includes forests and woodlals contiining
potential roosts (e, live trees and/or snags =3 inches diameter st breast Tieight (dbhy that have
any exfoliating burk. eracks, crevices, hollows and/ur cavities). as well as lisear {eatures sucly as
lencerows. riparian lorests, and other woaded corridors, These woaded arcas may be dense or
loose ageregates ol trees with variable amounis of canopy closure. Individual trees may be
considered siiteble habitat when they exhibit the characterisies ol patential roost tree and are
located within 1.OOO feet (305 meters) ol other torested ssanded hahitzt, Northern tong-cared
bats have also been observed roosting in human-nade structures, such as buldings, barns,
bridecs. and bat houses: theretore, these structures should also e constdered potential summer
habitat. Both ol these species may travel several hundred miles between their summering habitat
and winter hibernucuda (Grilfin 1945, Winhold and Kurta 2006). Ta the winter, Indiana bats and
notihern long-cared bats hibernate in caves and abandoned mines,

The LEEDCo project areit does not provide suitable sanumer o hiberoation Tabicu tor Indiana
hats or northern long=cared bats. Thus, no impact to these species is anticipated during the
summer or winier, The ounly potential sk periods G cither of there species are during spring
arwd Fall mjgration,

Fhe Indiana bat ranee daes not extend imo Canada nocth ot the proiect area. Thus, there is no
reason te expect that Indiana bats would be fiving aeross Lake Frie during spring or fall
migration. Therctore we do not amticipate that this speeies will be mpacted by the proposesd
proiect. :



The range of the norther long-cared bat does inelude Canada north of the project area,
However, northern long-cared bats are thought to be short-distance migrants, Short migratory
tmovements between summer roost and winter hibemacula between 36 km (33 mi) and 89 km (35
mi) have been documented most often (Nagorsen and Brigham 1993 p, 88; Griffin 1945, p. 53).
However, movements from hibernacula to summer colonies may range from 8 0 270 km (5 to
168 mi) (Grillin 1943, p. 22, Thus it s undikely that northern long-cared bats would be
migrating long distances across the open waters of Lake Eric (50 miles of open water from the
Cleveland shore to the Canada shore). Additional acoustic surveys propesed to oceur offshore
are currently being developed by the Service and LEEDCo and will help to evaluate potential
visk to this species (rom offshore wind development.

Piping plovers. red knots. and Kistland's warblers all migrate through Qhio but none are known
10 nest or overwiner here,

The Great Lakes population of piping plover nests primarily in Michigan and consisis of
approximately 63 pairs ol hirds. These birds overwinter primarity along the Atlantic coast, with
some along the Gult coast (LISFWS 2000). While their migration paths are unknown, they have
been documented Lo stop over on sand beaches slong the shore of Lake Erie in Ohlo, [(is
unknown if they migrate across the open waters of Lake Erie, or f their migration path woutld
tike them through the proposed project area.

Kirtland's warblers nest in young stands of Jack pines primarily in Central Michigan. Their
current population is over 3,000 individuals (USFWS 201 2a). They overwinter in the Bahamas.
Individual birds have been banded during spring and fall migration. and geo-locators have
indicated at least some uf these birds are likely w have imigrated across open waters of Lake Fric.
Further. Kirtland™s warblers have been documented to stop over all along the Luke Eric shorcline
in Ohio (USFWS 20]2u).

Red knots nest in the high arctic. and winter along both cousts of North America. While the vast
nmagority of the red knot population mizrates along the Atdantic and Pacific coasthines,
occasionally small numbers of birds have been found in Ohio, typically along marshes in the
western basin of Lake Erie, The proposcd location for the Facility does not have suitable habitat
for these species. Most observations of these species in Ohio oceur along the shorcline of the
weslern busin of Lake Livie where there is more stoposver habitat,

FISHERIES COMMENTS:

Qne of'the responsibilities o' the Service is to manage interjurisdictional fisheries. te., fisheries
that arc managed by more than one stawe or nation, The waters of Lake Frie are managed by four
states (Michigan. Ohio, Pennsylvania. and New York). and Canada. A component of the pre-
construction survey project developed jointly between ODNR and the Service were studies to
assess the fisheries tn the proposed project arca and to evaluate poteatial risk to tish during
construction and operation of the project. including the clectrical fines. These studieg are
underway, but have yet to be completed. Until these studies are complete we are unable to
evaluate the potential impacts ol the projeet on interjurisdictional fisheries.



BAT COMMENTS:

l.exs than o deeade ago the biggest threats 1o bat popudations were loss of hibernacula and-
destruction ul’ sumuner habitat, Sinee then the spread ol white-nose syndrone (WXS), anovel
[uneal discase rapidly spreading acros< the Midwest, has eaused the deatir of millions of cive
hibernabing bats (USFWS 2012b) As of September 2011 the 1336 installied MW ol wind
encrgy i the Midwestern LLS. is intieipated 1o cause mortality ot on average, 116,000 bats per
year (Arnettund Baerwald 20013, The majority ol these are long-distance migrating wee bals,
Populations of cave bats have dechined so signiticantly, nosdy attributed 1o WNS, that the
Service has recently listed the northern long-cared bat as a threatened species. The Senvice is
currenty conducting status reviews tor two additional species. the ltde brown bat (Myoris
Incifugusy and wi-colared bat tLerimyots subtlavusy due o declines associaied with WNS. Both
of these species ware documented inaconstic sunves s condueted in 201 (Svedlow ar al 2612,

LEEDCO™s Bat Risk Assessment states that “ielatively sntall numbers of migratory bats are
fikely to enconmter the project.” Long distinee migrants including the castern red (Lasinrus
hareaiisy, howey ULaxinras cinercus). and silver-hatred (Losicovereris aoctivagans) bats are the
species most suseeptible to mortality at wind wichines (Amettand Baerwald 20131 These
species are known to eress farge hodies of water and can be found far from shore iPelletier of al,
2013). The results of the acoustic study (Svediow et al. 2012y state that 4 bat passes/detector-
aight were recorded offshore at the Cleveland crib during acoustic surveys in 2009, Ninety five
nereent of the calls recorded were of the three bt species most susceptible to collisions with
wind turbines (Svediow et al. 20120 Arnett and Baerwald 2013). There are several factors that
confonnd the results of 2eoustic surveys. Since ail monitoring had 10 be conducted from the
Cleveland Crib, acoustic montloring sites were co-located with radar monitoring boeations. Radar
has been shesn to reduce bat activity. potentially due to clectronriznedic iclds causing
Jiscomtort (Micholls and Racey 2007, Large concentrations vf iosects were also vhsersed
swarming above the Clovelund Crib, Bats have been obsierved pausing during migration to tike
advaniage of congregations ol inseets arownd offshore wind turbines (Alilén ctal, 2007, 2G09),

{ hus the acaustic monitoring included a fhctor that mean redove bt activity, and one that may
increase bat activity, 10 is unknown if either facwor influenced the number of detections recorded
At this site,

J he results of the offshore-acoustic monitoring conducted as part ol LEEDCo™s applicidion
showed higher nstmbers of Hat calts than similar monitoring that has occurred af two existing
wind facilitics in Ohio, hese vbva onshore wind projects. Vimber Road and 13luc Creck,
recorded 2.78 and 131 passessdeeewor-night respectively, Both projects have resalted in higher
i anticipated bat fatalities, based on post-construction moaitoring comducted over three yeurs
ol operation, Based upon this information it is unclear it ihe LEEDC o project will puse preater
ar lesser hat tatalities than onshore Ticilities,

Ihe Service is working with LEEDCo w0 develop a new radar and acoustic monitoring protocol
than will evaluate batactivity within the propesed projeet area. These studies are anticipated to
be vampleted in 2017, Unol these studies wre complete. we gre unable to evaluate the potential
risk 10 bals from the proposed project,
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To date the only mechanism known to reduce bat mortadity at wind turbines is w curtaif turbives
during nights of low wind specd. whicliis (e period when bats are most suseeptible to being
struck. Should this lacility be constructed. the Scrvice requests that at a minimum, turbines
should he curtailed (the bludes should be oriented such that they do not cateh the wind) until the
manufacturer’s cut-in speed is reached. {12 based an the results of the acoustic or radar study. bat
martalily is anticipated to be high a higher cut-in speed may be warranted during periods of time
When bats are most at risk.

POST-CONSTRUCTION MONITORING:

In oidler to assess the actual impact of the project in migratory birds, bats, ish. and the aquatic
environment, post-construction monitoring is critical. Further, one of the purpases of a small-
scale demonstration project is o assess Ure viability and potential impacts of the project. This
project should have i valid post-construction monitoring plan that is approved by both the
ODNR and Service. LEEDCo recently provided the Service with several potential methods for
assessing impacts. These are currently being reviewed by the Service and ODNR.

NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) COMMENTS:

The National Environmental Policy Act (NEPA) refjuires lederal agencies to incorporate
cnvironmental considerations in their plaming and decision-making through a systematic
interdisciplinary approach. An Environmental Impact Statement (ELS) is required for any project
subject to Federal coutrol und responsibihty that significantly alfects the quality of the human
environment (42 U.S.C. § 4332(C): 43 C.F.R. § 46.10004)). Cunversely, it impacts are not
unticipated 1o be significant. an Environmental Assessment {(EA)Y may be completed,  Currently
the DO proposes o complete an AL According to the CEQ NEPA regulations. the tollowing
arc some of the issues that should be cunsidered when evaluating whether a project’s effeet on
the environment is signilicunt:

a) Tl degree to which the effects on the quaolity of the human enviromment are likely
1o be hichly controversial (40 C F.R. ¥ 1508.27thji4)). There is signiticant public
interest in wind power and potential impacts from wind power on wildlife
(particularly birds and bats). The Service has been contacted by muliiple non-
government entities regarding wildlite concerns over small wind projects near
Lake Eric recently: we were subject o a lawsuit over a wind project's impact on
bats in cental Ohio several years ago: and one conservation group sent a notice of’
intent 1o sue over tie NEPA analysis for a single turbine project on federal Tand in
northwest Ohio in 2014, Overall, we unticipate a high degree of interest in this
praject, and substantial concerns (rom groups associated with conscrvation ol
wildlile resources. Furthier, because the extent ol impacts to wildlile is uncertain
(see additional discussion below). we anticipate more controversy than for a
project on land.



WY The degree inwhich the poxsible effecis on the B cnvironnwent aee highly
s taitt or valve unigiee or upknosws pisks (40 CfO R 8 108 2T hi 3, ) his
project presents unigue ks o migratory bats and migratory birds including the
bald cagle due to the proximity of the project area to signilivant migiatory bird
and bat habrat and concentration arcas. specifically the oftshore waters of T ake
Iorie. Beeiuse the turbines will he sited by an open waler envirosment,
conventiona post-construction mortality monitoring 1o determine impact of'the
project and birds and bats will be impossible 1o implement, Thus. innovative new
methads or menitoring bird gud bat merality in the offshore environment will
have to be developed and implemented. and their elfectiveness is unknowi,
Regardiess. it will be difticalt 10 monitor and guantily the fmpact of the project on
birds and bats,

) The degree wa sehich the actiont may establish a precedent jor finure actions with
Sigaificant eifects or reprreseitns o ddecision in principle abont o futiae
consideration (400 C PR ¥ 1308 27hye65), This will be the first instatlation of
wind turhines in a lreshwater ceosysten anywhere in the world, 10will be the Jirst
mstaliation of offshore wind anvvhere in the Great Lakes, and likely only the
seeond offshore wind facility in the westerm hemisphere. Fhe manner inwhich
this project is evaluated and permitted will be a mode) Tor future stimitar projects,
LEEDCo cails this a "demonstration” project and has indicated (o sudiences in
prior yeies thal the inieni of the demonstration project is to show that reshwater

ofishore wind-powver im-the Great-Lakesis possible and o provide a roadmap tor
Iuture development. Although the current project is deseribed as @ pilot project.
LEEDCo indicated ina December 1202012, “Media Advisory Notiee™ that the
ultimide intent is te expaind Irom an initial 20-30 megawait demonstration project
to a 1000 MW build-out by 2624, Thus. it is not unreasomable w expect tha, if°
the demonstiation preject is found o be ceconemically viable. it may likely be
expanded to a much larger project. itseltt as well ws serve as o madel tor other
fill-sende projeets elsevchere inthe Great Lakes and atdier areus m the LS,
Given the precedent-setting nignre of this demonsteation praject and potential
influence on patential future oft-shore wind project devetopment. we believe an
LA s madeguate to lolly address the potentially signilicamt, precedent seiting
aspeets of this project,

We helieve that the three factors above indicate that the projeet warcants an EI8S-level analysis.
We recommend that the DO conduct an EIS 10 docoment the signilicance of the preposed
project on lish wnd wildlife resources,

This tetter provides technical assistance anly and dees not sermve as a complated seetion 7
consudtation dociment, T project plans change, it portions of the proposed project were not
evaluated, or i additional information an listed or proposed spevies or their eritical habiiat
becomies ivailable, it is our recommendation that yveu reinitiine coordination with this oifice. We
recommend that the projeet be conrdinated with the Ohio Depamment of Natural Resouries die
1o the potentiad for the project o sftect state fisted species andror siate lands. Ceniact John



fosster, Environmenud services Adinistradaor, st (614) 205-0621 or o
johnkessder adnrstae.chous,

Iy au have questions. e i we et b of Turther assistanee in this mater, please contact our
ofTice s G L H10-8993 or ahio ¢ ws.goy,

sincerely.

Dan Lverson
Field Sllpcr\'iscn’

sz Seudder Mackey, ONNR ovise-mail)
Koate Parsons, IR i e-mel)
Jell Gosse, PSTFWS Regton 3 (v v-naily
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Thin s in rederence to the [ ake Toie Faerpy Divemparent Corporatian’s ) 1IDCGT
Apphcation (o the Olio Power Siling Board Tor g Certilicate of Foviconmental Compatihility sl
Mublic Mead (Cuertifiented for the proposed Techreaker Wind Facility, The proposed projuct
involves the msatlaton o ap to six 3.0 MW wind nabine eenerator<, andergraund vollection
cables wnd conneution o an existing substtion, e ol cenerting gyscity of the fietfine will
o eseeed T8 MY,

The project is focated approcimatedy seven to mine miles off thw vonst oF Cleveland in Fake Lie,
Approximaely ofLA neres ¢ELS e ol permanent disiarhance s ol ikebed will be distarbed and 11
mies o interconnection calibe soli be needed. This project plines o conneet o existing
substaiion i Clevelugl, The majority af this project soilb ocenr soithin Take brie with only the
substation terconnestion veenrring un knd: no ntpacts o veetunds or Torgsted srea are

Anlicipated,

The TLs, Fish and Wildlife Serviee (Seeviee) reevived vone feter requesting owr review of the

-

application for the domutional completeness on February 1020030 and sve submit this Tetter in
respunse, The fotlowing conpments e Ietivg provided pursnant o the Pald aod (iultluu Ii.l:;lc
Protection Aet (16 1500 668-06&d; BGERPA), the Miviaory Bied lll aty At (16 UENCL 703
P20 MITTAGL Hie Eadinpered species Actol 1973 as .illlkl»til d{lal 1A 5-]."4»1. S? Stat

S8 ESAL the Fizhomd Wiidlile Actof FRo (T 180, 7 ’,;l-/-l?j. 1163y nu‘imlin;; AT 0T
sud THEDY ss araenid 2,

The Servive. LREDCw, therr raprescmmatves, sadbae Ofdo Depariment ol Piaual Resausees
CONIMRY e Deon inandved e discansions veganding W proposed project since 2005, Wi hae
sieinated momentingss, aid wvivreed oennraerores conerenes colls and anatls cepacdion (his
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el prasserines duigdie voyagionn, Wik G v Risieeeanoent s 1hae e

lechreskor s dos vol sppenr b beon g Bearody cracd tieesilicn pathy foesoatecbon e senbinds,
] ! f

Ve huife By dncnileers ol bivds ey st feed s idiin the ave, deey o JINGy o eross throupeh e

e o rench iy avenwintening arcas near ore aned e desconpregane inc e nombers

within just o bes mdles of the progest. Due o the el of of hore swind Taeilitios in North
Aapericn several LRIDCo docweniz cite the csperienoes of Burmpe G drsy focraition, Y
sevarid Buropenn canntries lave banned al(Shore sciities rong sithin 12 miles of the shorcelbie

{ictre et ol 200 3% s ey bee i ek done 1o she conprenalions of waterfou ! fornd gear shore,

Thus the Sarviee Befioves thag watesfivw Dare ab visk of morabiny wd possiy displacement fiom
thie lesbresher project. LERDCa sbonld developa Bod ind Bt Conewervationt Stateey (813CS)
than andlines naninization et nres, snonionng wetheds, and adaptice mapaccment tat will he
implemcnted 1o pratect these species.

e Doat Landing that will be at the Base of cach tebine wy ativiet species saelas doubile-
crested varmorants, heveing and ring-biled gafba Therring gt lesser black-Tocked palll sreat
hlick-hacked sl Hy within the rotor sseepd zome benseen 30-35% of the tme (Furpess 201035,
Also, during the pelagic bivd survey s ihal were econdueted by ODNR Jarge numbers ol ring-hilled
amd herring wdls were obzserved feeding on e bi-eately of commercial fishing vessels, Tuis
unctemr whether camercind Gshing vessels will be nsing this arca, which could increuse
incidences of hivd coltisions by Inevaasing the number of bivds in e area. Thus, waterbivds i
st visk from the praject and EEEDCO shoubd sddeess these spectes o the BBOS,

LEEDCH s Eavirenmen(at Assessnrent states tel bepween - -13% gty (y within the hefahit
o moderie wind furbine vatorss and that tens- 0 haudveds of millions of hivds ntizeaie over Lake
Frie, Dased npon these nunrhers i swoudd mean thar betsween -HMEG0G-1 3,000,000 songbinds 1Ty at
ratorssvept hereht when Hying vver ados Peies Wolin the Final Avin Risk Assessment 20737
it <kates that “Fatality nenbers and specios impaeted a the ofTshore site are Jikely w he sinilar,
o per turbine Tegsiss to those fournd at projects that e been stadied o castern Nortly
Arperien,” Post-constructing <tudies af anshore Coradim wind Detitios svernge 8.2 0 Bids
per turbine (Zimmerhing er al, 201030 aoed 6,80 Dirds per tarbine tor e uited States (Tass et al,
2003 Hwatectowd and waierbird imortality mites will be similar (o those of Juropean foacilities.
us stgpested i e Avinn Risk Azsessiment (see belawy, md 1Y baseline songbivd niortality nes
will bu sinifar w onshore Taeilities, 105 likeds tal wtal bivd mortdity oo a per tarbine Dasis niay
begreater than st unshsee Bicilities due so e inereosasd ahundimee of winerton dand waterbinds
near e nebines,

Niartahly exfinsdes oy Puropean alishore wind facidities,

O P Bindsurbine CWIphelinnn DINU I [ L et 1t
- ahirdiacbine (Pantee eioal ) PG

~ e hindsctarbine (R veraert o o SN
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Pl OO vy and Bt edee Cepean Do e W oo iz g o bech S0 e
fesng o o bdusds e Kesaosb Calice ol cosduece o eetorges of foeboeb o i
cranpy prav idad B preees ob centoentsand aucaten seckancd n e cadin vepor b b on
Naverber 15 01 atiehand b Tl Servhov B s o e crve cnsissae s o G et rissanans,

Ao chaibe dran aog e e e tans Tae Sevvies o mpide oo ey b reaaliond v ol

oot repaat e b sho twgs el e o

g s apodicnitions B e fey

P thant e decindo oo the hivpeed ot G5 b posprodiiones oo o Ty senda il
destruction ol spnrseting bobaet, Spee A, e capondon al e syed uesbisny ond v spireied
ol whitte aose o odeoimae GRS 0 novel Bneal discase apidhy preading acros e ffidoead
oo conpand the eseb ol oo al Doty B ST S 0 Seped g T nendd 20ty
Populatioms ol can e fots have declioed so s apmtic aithy sy winbared fo WIS i the
Servive Jios propeeed Bistings toe sonthemn lone cavad bt e M vore coprerus ot i ooty
endinyercd specion s e Sees e Batzo currently coidoctyns san seciens o caosedditiosal
specios, the Hule bravoo bae (Veose i) iad i colosed a0 erénneostin sihpiavasy, Dot of

which wore docimented aconzticad s ofhore acdomy the TERDCO sl

While the aflSiore cinromnend does soliappenr to e e Babitil for fee-gaosting B,
presenee of abinie does net scem o be goeoold pradictor of Bad imaorading stsned sabaens o
Gl virarion, Bt mortadiy of somme wind facilities v aenionad budseapes inothe Vidsest b
Brewn o vl st ctes as bieh s 39 bats poe st por e conend ceady T aned whien
i o LY e peappiiod aeross ol operatinge sl pacridios o e Vhidw st o tesisgson
calvdantial rorad bt ey, Rescnrel has idiected that e s i seoparadimee Bindosicn can

Bt wapniiicmnly vedueed b eatberinge die tunbine Dlzden s s sond speais,

VDG S T 20k N s v alale bl velatioe b sonald praneber<ove b oderatory b, e

bebs o enconmer the profeet,” Long dietanes ovizeants sech s casten e L asiaea e bogeadisg,

Wiy (Fastnres cfocrens . and silver-liecd CLasaonecreris nociveoans thats oe know jooerres
P Dresclies ool suater el cimy Be Lot S fram shoye (Pebleter ob all 2ob 5 Phe sepond atates

that U7 poscecsddetecior-mehn voere reconded cbthe of i hea o deeatier snd corspoes o o s hat

ot reentded o bare i v et EELn puria Gobtewron ool too el sl e s G B

P e feclveabr proweer sl be e il poccgapeadbe cne Dove paageet,

Elr pivge e Bt od Doy b connd ol bl peoimear i O e ad S e
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Phe o)slore peensiee qeonitening coedaered o pand of B ERDCe s apniction detected ba
i st bher yafes U dagine proaconieton asnitorines e hoas ocenered st 2 lnd - bosed
cperating witied editdes i Olees Diiaber Road and 8ae Crech sviid Beiliges i Pudding
oty fecorded 2078 a3 prseesddetectar-pipht respectisels, Tased npon s infurnition
i s unctoar oo whether tis olishore wind Gaalities seill pose less of o threar o bats than
prmdiove Baciiives. Additionafly, diere e several faciors il contomed e cesults of aeoustic
strveyn, Mnee ol Loffshose acoustic menitoring Jiad o e conducted Trons the Clevelad Crib,
aroystic marmlaring sites svare cos-loeated st vadoe oronttoring locativns, Radare has been shown
o vedowe hat activity, patentinlly dug oadecuomeone e felds cuustag, discamlort (NTchalls sad
Raeey 2007 Large coneantiations of Gecks were b obrceved swanming above the € Tevelond
b Bads beve Been shserved pausiog daring nipemion to Gilhe sdvantiee of congreputions af’
ety avound ol ishare sviad trhines C8hden o 2007 2000, Tl thaeee s a dacror that nay
reduee bt activity, and one tat oy nerease batactvity, therefore i s onkiown i cidies
inuenced the monber of daections recarded at this site, Repardiess, 93% o e calls recordud
wore of the tree species most suseeptibie w callisions with wind tubines. To date the only
meclanisn knosn to reditee Batmoitalits of wind turbines s 1o cuetidl tebines during nights of

o wind speed, siich i the peried siien bals are moxt susceplible to heing strack.

Thus, the Seeviee belieses thiad bats are atrisk from the project and LEEDCo should address
these species inthe BROS. Shookd Whis fuacility be canspmeied, the Service requests i
candition he ineluded within die Certtiee requaring e cunaibment ol faebines at feast ap unt!
the manulacturer’s cut-in speed is reached at pigcht during the fdlmigratory period, 1his

meastre shatdd nat et enerpy generation, but may sncasurably redice bat mortality.
FNDANGERED SPECHS CONIMENTS:

The proposed project 1s Jocited i Cavalogit County, in Ohio, There are ive species ol birds ar

Bt that are rederally endungered. tircatened. propased, ve candidate species that way oceur in

. \ . . PO A RTHE Y Frognvanl Budimesred
ayahaya County: Indiana bat (voris soctalic) ™55 haahem fong-cared bag Tt brdmsred
| NTIRTRUS fabhatrerad

opmpstsie plos er (Clradrins melodisy .
b L anted

Kiviland s warbler (Setoplisa hirthgindii)
s red Kot (Calidviv craanns ragy

Cuyvahioga Cotly Ters cantirmed records for bndianicand porher loos-cired baty, While
northern fong-earad Dals piay be reiatively sciree in Orlario, as mentioned g the Bac Risk
Assessment. they e caplired al 7% o mist ned stes in Obdo swad conprise - 12% of the bats
captured. Both ol these apecies may vy ol severat hundiel mitles boetween their sunimering,
habitat and winter Tibermaeula (Gl 74480 Winhold and Kk 2006).

Whike Bedionue et bees o boen docuniered to iy over bake Frie pNiver 2013, personad
coguimsicaian . wven e o sle o enbonies are koo fo vt fre Caoada aod thee the
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Review of:

Spring — Fall 2010
Avian and Bat Studies Report

Lake Erie Wind Power Study
(Prepared by TetraTech, A. Svediow et al.)

by USFWS Region 3 Radar Team*

Thank you for the opportunity to review this report. We are aware of the challenges that the
authors have faced related to the logistics of this type of study. We have experienced many of
these types of challenges ourselves. We continue to gain experience with the Merlin Avian
Radar systems. To date we have collected data over 3 spring and 3 fall migration seasons. Data
has been collected on the shorelines of Lakes Michigan, Huron, Erie and Ontario. Therefore we
have experience with migration patterns on both north-south and east-west shorelines. During
this time we have, through trial and error, become quite experienced in the capabilities and
limitations of these types of systems. Although we are currently using radar that has S-band
capability for both the VSR and HSR antennas, we also have experience (spring 2011) with the
unit that TetraTech was employing during this study.

Our primary concern is that this study is likely to be considered a precedent for studies for
larger offshore wind farms. Because there is no currently effective methodology for post-
construction mortality surveys of offshore wind turbines, pre-construction surveys/reports
must be robust in their methods, analysis, and conclusions. Because of our experience with this
type of radar system, we feel we can adequately justify our comments, concerns, and
recommendations for this study. These are reported below.

*Cantact: Jeff Gosse, jeff_gosse@fws.gov, telephone: 612-713-5138



Methods

We would like to see the clutter maps from each site for both the VSR and HSR antennas
and a series of TrackPlots (hourly summaries of targets) for each site and antennain
order to ascertain the degree of interference related to weather, sidelobes, building
interference on the crib, waves, insects, etc., that may influence target counts.

How were times with “clear air” determined? (Pg 12 and 17). Review of visual radar data
(Trackplots) for HSR and VSR separately (with lines connecting each plot) over 15 minute
increments is how we filter out rain, and would also be appropriate for invertebrates.
Page 7: VSR orientation directly E/W may have reduced the radar’s ability to track
targets moving directly north due to the number of consecutive hits needed on a target
to record it in the database. Slightly offsetting the E/W azimuth could have increased

. target time in the radar beam and possibly reduce the number of missed targets.
. Pages 8-10: The report assumes little or no insect clutter, although it contradicts this

assumption at other times, but results from the spring offshore data seem to suggest
that insects were tracked with very high target counts and low mean flight heights.
Please explain methods used for reducing insect clutter that were used.

What was the VSR offset? It is reported as 750-1750m on Pg ii and 250-1250 on Pg 11.
What were the true dates of the onshore portion of the study, March 31-April 20, or
March 31-April 30? Pg 6 vs Pg 12,

Page 7: What was the true number of days with useable data when offshore, 11 or 137
How were initial settings established and did the settings remained unchanged through
the season? Were any settings changed between Spring 2010 onshore, offshore, and
Fall 2010 offshore?

Please separate the VSR and HSR radars when referring to hours the radar was
collecting data (Pg 12 and 17). Were data from both radars removed if one had issues
with “clear air”, insects, or wave clutter?

Analysis

Survey effort (volume sampled) differed between areas below the RSZ, within the RS2
and above the RSZ. So reporting percentages below, within, and above are biased
towards the area with higher effort (above the RSZ). Given the small amount of volume
that occurs within and below the RSZ, a disproportionately farge percentage of targets
occurred within these high risk zones.



.

Activity differs throughout the day and night and over the season, so reporting daily
{24hr) or seasonal mean TPRs/heights/RSZ counts/percentages may mask times of
higher risk (Pg 12-25).

Timelines of radar data with VSR and HSR plotted hourly throughaut the entire field
season should be included in this report. This type of graph can help to distinguish
between periods of migration and normal localized traffic, See example below,

increases in vertical radar targets coincident with horizontal radar increases indicate migration,
especially when the peak of activity is near midnight as illustrated below. Timelines can also he
helpful in determining when vertical or horizontal radar was offline during the season.

Time Series Groph showling Howsly Targel Cournts Recorded by a Radar Unjt Locoted 3/1 of a
Mautical Mile inland of the take £rie Shoreling, Ecie County Ohio, Spring 2012
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Pp. 26 and 27, Figures 2.15, 2.16, and 2.17. Had the directional graphs been separated
into four time periods {dawn, day, dusk, and night) we believe you would have seen
more clearly what was occurring. Our data tends to show little directional movement
during daylight (local movement}, general north (spring) and south (fall] movement
during night, and often a strong movement toward shore at dawn. By combining dawn
and dusk with night, some of the nuances are lost and it is more difficult to understand
what is occurring, The intermittent sampling may have also missed many of the strong
migration pulses, also making the data more difficult to interpret.
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Caution should be used if using means as a metric for heights due to the potential for
skewed distribution of targets. Medians, or preferably, SOm band graphs are much
better at representing the data.

Onshore data from the spring appears to only have captured 2 pulses of nocturnal
migration in 11 nights of data collection {Pg 14). Mean TPR during this time would not
reflect the migration puises but be more reflective of the lulls in migration.

Insect clutter can be reduced by manually editing it out. Cleaning the data this way may
increase the number of hours of useable data and reveal times when vertebrates are
feeding on insects and may be at risk.
«Below/in/above the RSZ are too broad of categories, as targets could be present just
“outside of the RSZ and be classified with targets much further away.

Page 17: Times with high winds were excluded from the data analysis due to the
resulting high amounts of wave clutter. Our data has shown that high winds can
promaote migration (depending on wind direction) and so migration pulses may have
been thrown out,

Your activity patterns were very unusual during the spring {Pg 13} when compared to
the patterns we have seen with our radar data across the Great Lakes. The fall data
matches more with what we would expect (Pg 21). Did the spring insect blooms and/or
their potential to attract gulis and other birds have a large effect on the spring data?
Page 9; Are rain tracks from virga events still included in the data? [t is stated that these
times are not thrown out. If the virga rain tracks are included that will bias the counts
and height estimates; if they are removed then please state how they were identified
and removed.

Page 11: Why was 5.4m subtracted from the altitude measurements? We assume this is
the height of the crib. If so, wouldn’t the authors want to add 5.4m to each offshore
target height? For example, if an offshore target is tracked at 20m, wouldn’t the height
actually be 25.4m? Adding or subtracting this value may move many targets from
within the RSZ in the spring to above or below the RSZ,

Timelines of acoustic data, specifically bat passes, can also support driving factors of
migration related to wind speed, precipitation, etc.



Adequate pictorial examples of interference (waves, insects, rain) as well as high
migration nights and observed phenomenon (e.g., reverse migration, directional
patterns parallel to or going into shore) should be included in this report. Some
examples are illustrated below:

Rain Event on S-Band Vertical Radar. Note the random directionality of most plots.
be filtered out,

g A,

TrackPlots summarized at 15-minute intervals can easily

Insect Event on X-Band Vertical Radar. Episodes like this preclude any gathering of

relevant data and must be filtered.
 vortes)] heading 201106, O3 19 _Convrel Stundandt Tivw
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Migration along Lake Erie shoreline {left) and movement to shore at dawn {right). Compass

rose color indicates direction of targets, Blue indicates north. In this example the green and

light blue lines indicate northeast movement along the Lake Erie shoreline {left). The

yellow/green lines indicate targets moving to the shoreline from open water (right) whife
northeast at dawn.
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An example of target activity prior to and during spring migration. Horizontal scanning radar
is at the top of the picture and vertical scanning radar is shown at the bottom of the picture.
Although there is no indication of rain interference on April 1, strong winds in a direction not




Random daytime (pre-sunset} movement of targets. Horizontal scanning radar on
left shows random movements as portrayed by the various calared plots in relation
to the compass rose. Blue indicates north direction, There is little high elevation
target actwnty on the vertlcal scanmng radar on the nght.
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Strong nighttime movement of targets. Horizontal scanning radar on left shows
strong northern directionality of targets. The vertical scanning radar on left shows
targets flylng at hlgher elevattons (up to 5, 000 ) than the prewous 6-7PM example.
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Conclusions:

Given the complications the authors report for the radar portion of the study during the spring
field season and the lack of timeline graphs, it is difficult to draw any conclusions regarding
migration or potential risks to migrants from the proposed project. These complications
include the loss of data at low elevation due to clutter during the onshore portion of the study,
the mid-season shift to the offshore site, and the influence of insects and the Crib light source
on TPR and height estimates. During both the spring and fall seasons there was substantial
radar downtime that also complicates interpretation of the data. During the fali season, the
data provided in the report seems to indicate that migration was occurring and, contrary to the
author’s conclusions, migrants were passing through the high risk zones (within and below the
RSZ) ata high passage rate. Below are a few of the author’s statements with our concerns
bulleted: -

Pg. 23: “Pooled target counts from spring and fall within 50 m increments are presented in
Figure 2.12. The vast majority of targets flew well below the RSZ, presumably near the surface
of the lake.”

e There appears to be several problems with Figure 2.12, The figure is reported to depict
the pooled targets for both spring and fall, yet a rough estimate of the total number of
targets shown in the graphic is well below 2 million targets. According to appendix C.3
and C.5 there were nearly 7.5 million targets recorded during the spring and fall
offshore portion of the study. The y-axis label indicates that the labels represent the
“top of 50-meter increments” — so the 50-m band contains height values that range
from 0.1 = 50 m. From our experience, this is consistent with how the DeTect SQL
query bins height values. If true, then the most densely populated bin (the 50-m bin)
includes heights that are within the RSZ and should be colored red. The y-axis extends
up to 2800 m and then starts over at 1500 m. Reporting information in this manner is
confusing and the spring and fall height profiles should be shown separately.

o Figure 2.7 and particularly Figure 2.12 indicates a very high number of targets occurring
within or near the RSZ. This is without correcting for volume sampled and without
knowing what the VSR clutter map looked like. These figures and the data they
represent appear to disagree strongly with the text in the report.

Pg. 23: “During periods of peak activity in spring most targets flew well below RSZ, . . .”

Pg. 64-65: “It is plausible that attraction to the rapidly flashing Crib lights could have attracted
birds, bats, and insects, thereby causing higher than expected nighttime TPR recorded by the
radar. Thus, higher than expected nighttime TPR could have been a result of lights attracting
aerial vertebrates, as well as possibly insects, which can be seen with radar”

o The light source was located at about 17 m above water level which coincides with the
mean night flight height. Is seems that vertebrate and invertebrate targets that were



attracted to the light source also influenced the large number of targets recorded
below the RSZ.

Pg. 28: "However, it is evident from the fall TPRs that nocturnal migration was occurring, and at
high rates, offshore, although most of these nocturnal migrants flew above the RSZ, as was
evident from the mean altitudes that exceeded 300 m reguiarly during the night.”

[ ]

That mean altitudes exceeded 300 m regularly during the night does not indicate that
most nocturnal targets flew above the RSZ {see comment above regarding Figures 2.7
and 2.12}, Due to the distribution of migrant flight altitude the mean is a misleading
indicator of central tendency. As a simple example, if the VSR counted 100 targets with
80 targets at 100m and 20 targets at 1000 m the mean height is at 280 m- so, while the
mean might suggest that targets are at safe height, the reality is that 80% of the targets
have passed through the RSZ,

As well, reporting the TPR that is below, within, and above the RSZ is misleading in that
the three categories do not represent the same sampling effort. Reporting the number
of targets per altitude band that are below, within, and above the RSZ reduces the
discrepancy in sampling effort among the three categories and is a more fair
comparison. For example, Table 2.4 on pg 18 reports that at night during the fall
season TPR below, within, and above the RSZ are 126.3, 638.5, and 929.3, respectively.
The three categories contain 0.5, 3.5, and 52 altitude bands respectively (assuming
they sampled to 2,800 m). Adjusting the TPR to account for this difference results in a
TPR of 252.6, 182.4, and 17.9 respectively. (This method of stating TPRs would then be
in closer agreement with what is observed in Figure 2.12.}

Page 21: Are targets flying just below or above the RSZ really at little or no risk from
turbines? Studies suggest that migrants adjust their flight height with different
environmental conditions, so slight weather changes may cause high risk,

Can valid conclusions be made from only ~250 hours of offshore radar data for each
season when the migration season (Aug 1 — Nov 1) is 2208 hours long? This may cause
pulses of high migrant activity to be missed and prevent analysis at the fine scale
needed to observe patterns and asses times when migrants may be at risk. Did it really
rain that much or was data removed for other reasons? The small proportion of useable
data makes it difficult to adequately draw conclusions from this study. A breakdown of
times due to equipment faijlure, weather, and other reasons for the reduced times of
useable data would be helpful.

Page 8: X band radar is much more affected by insects than S band and may not have
led to accurate counts on the VSR and reduced the number of hours sampled with “clear
air”,

An algorithm should be included to correct for the sample volume structure and density
of targets (targets/1,000,000 m’) per 50 m altitude band per hour of each biological
period. Otherwise, RSZ numbers can be erroneously skewed and inaccurate.

9
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Our data suggests that there are correlations between weather and migrant activity for
both acoustic monitors for bats and with the radar data. Sparse or intermittent data
collection may be the reason that these correlations were not detected in the radar data
for this project either due to pulses/favorable conditions being missed or sample size
being too low.

P19 and 20, Tables 2.9 and 2.10: Applying a straight regression line to TPR during the
migration season seems meaningless. Migration builds and then decreases during the

season and tends to look more like a bell curve than a straight regression,
The report implies that most of the birds found offshore are gulls based upon visual

observations. However such observations would not easily detect nocturnal passerines
nor bats. Nocturna! directional movement would be indicative of migrants rather than
gulls which are localized. A review of eBird data for Cuyahoga County indicates that

many passerines such as warblers are observed during spring and fall migration periods

indicating that they are passing through, either over the lake or along the shoreline.
Currently in the literature, the use of cut-in speeds for the protection of bats seems to
be the best proactive measure once turbines are in place. That, along with seasonal
curtailment, could be used if it is determined that additional protection is needed once
turbines are up and running. These will likely be included in a Section 7 consultation for
the Indiana bat and northern long-eared bat if they occur in the development site,

Additional comments on other aspects of the study

Page 63: The report mentions that the Crib lighting may attract bats/insects as a reason
for high numbers of calls. Turbine lighting may play a similar role in attracting
insects/bats. This relationship between offshore turbines and bats is discussed in the
literature supporting the possibility of turbines attracting bats including suggestions that
structures in large bodies of water generally attract emerging aquatic insects as well.
Page 59: Even though activity offshore is less than activity onshore, the monitors still
show there are bat species present offshore and they will be impacted by the turbines.
Bat mortality caused by wind turbines is heaviest during fall migration. Since the
acoustic manitoring portion failed to survey for bats in the fall season, this report falls
short of adequately describing potential effects to bats by this project,

Additional relevant information concerning bats and offshore behavior has been studied
by Stantec Consulting Services Inc. The citation is: Pelletier, S.K.,, K. Omiand, K.S. Watrous,
T.S. Peterson. 2013. information Synthesis on the Potential for Bat [nteractions with Offshore

Wind Facilities — Final Report. U.S. Dept of the interior, Bureau of Ocean Energy Management,
Headquarters, Herndon, VA. OCS Study BOEM 2013-01163. 118 pp.
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Bird Acoustics:

e Without fall data, it is hard to make conclusions, especially since the radar data was so
different between the seasons. {Pg 48}

¢ Boat surveys had few passerines (1) {Pg 33 and 36), but the acoustics said there were
some detected (Pg 46).

s We use the same acoustic monitars and aur maximum range is under 100m (not the
300m as reported on Pg 44},

Boat Based Surveys:

o This type of survey is biased due to human observers working from the surface of the
water, timing of surveys (gulls/ducks/cormorants are more active at dawn/dusk to go
between feeding grounds and passerines active at night when mast difficult to detect),
and infrequent schedule of surveys {once a week or s0). This methodology also is biased
due to the conditions surveys were performed in that may not have been optimal for
migration.

s Data from the boat surveys for birds is used to claim that most/all activity seen on the
radar in the area was gulls/cormorants/ducks. The methodology of the boat survey
biased the counts towards large, low flying birds that are active around dawn and dusk
as the detection at night of any birds is very difficult visually. The acoustic data shows
that there were passerines flying over that the boat surveys missed, either due to the
infrequent schedule that they were conducted on or due to the bias of the methods
used. Fall acoustic data would have helped because the radar results were much more
typical,

Comments from the November 12 Presentation

e Failed to address northern fong-eared bat as a proposed species,

¢ Referred to 1 year of acoustic monitoring, it was actually one season.

¢  Would like to see the NEXRAD study, the distance between the radar site and the
development site seems too close for optimum study.

¢ Focused primarily on avian fatalities. Most wind facilities have found higher bat than
bird fatalities. This includes not only the Appalachian ridges but also multiple facilities in
Wisconsin and at least one in nerthern Indiana. .

» We question the appropriate use of the equation for predicting bird fatalities and also as
referring to it as the Service’s Model. The fact that it was utilized once by a Field Office
does not make it the Service's.

11
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Dreer Mr. Nush:
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i be addressed, and apilat project would b u govd opportunity o taie o firgt iuol. @t sueh
tssues, A aselFprockiimad “pilat prateet.” we e wl agreed stree the est frception that tus
araject et and should serve us model iGr other ui]'sim ¢ projects. o shuw l-m-r~ ta do iy the
right vay. T amd Lo ke sure it iy @ Cyreen 2nerey’ punu,l B overy saitse of e phirase and n
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31 Deponding onthe ])-'oj“ci ArCi, 1Pacts to bals may alsu ae i concern. Hal aeivity within
the project 2rea cotiid be m‘h‘\.sn’:d by radar coupled with zeoustic monitoring and thermal
imagery ror validation purpos

Anwther signilicent concar relutive (o the propesed Avian Disuibution and Use Swdy is that the
wpr mg_z mugration season, particularly forwaterfowt. i alveady wath nndersay. By the e i
the s 'dy teans is mobilized and the study. as proposed in the Avian Distrilbution and Use Study.
b 5 p sk waterfow D migratdon will hbave passed. Based on recommendations from the

SeI 5 Division of Migratory Birds, the key times 10 monitor waterbizds and wizacrfond i
Lake i:'ric duving spricg is fron the tine that lake fee begins o Graw througly May 10, Because
there wre potentially signiticu congregalions af semwe waterfowd specics within the project wre
during the migration season (for example. Lake Erie including ihe project area. supports
conunenially importast populations of red-dreasied merzanser as documented wathim the Avian
Risk Assessment Report. and by the Service’s Division of Migratory Birds), we stongly belizve
thal 1t ts not appropriae ¢ comnh,u an ebbreviated waterfowd survey o the sprng. Insicad, we
recemmend commencing the waterfow! and watzrbind spositorivyg this fulll and contnuing 10
the spring of 2010 w obunin a sotid understanding ot bird usc within the project area {or the
catitety of he mivration scasen  Additionally, there is an epiion e enmbine the warcrfow |
survevs with ODNR s proposed agrial waterfowd surveys during [l of 2609 and spring of 2611
which will be funded by a Service grant, providing monetery savings o the project propunents

While we understannd that thore is adeaite 10 move this proicet forsand guichiy, bused on thie
nanibur of Stale and Federd permiis tiad will be required Lo complete the project, including o
Section 404 permit frome the LLS. Army Corps of Engineers and aceompanying NLPA raviow, @
scection 401 permit trem the OQhio Ervironmental Protection Agency, a Submierged Lunds Leuse
and other permits rom the Of 0 Departraent of Newrzl Resources Coastal Managemaent
Program, and o Certficase of Environmental Compatibility and Public Need ivoni the Ohio
Power Siting Board, we velieve there is ample time to complete these studies prior 10 when
profect construenion begins, Awabi, as 4 first of its kind. we anticipate that the permitting process
tor this project will be comprehensive ard will likely reguire a sionificant amoum of time o
comiplete. Wikdlife (avian and bat). fish and habit studics could be conducted concurrently
with prepar g and submitting project applicarions to Stxte and Federal agencies for review wad
public netice. Fuiiure w conduct comprehensive studics for this prajeet will prolong the luck off
tnformation regarding petential impacts w witdhife, This willmake develoning o fudl-scale
prject mare ditticult and defeat the pumose o developing a pilot preject.

In supimary, the Service believes this preject is o unique opporienity 1 take @ ciose ok ut bow
nshowilélife, wnd Grear Lakes habitat may be impzcted 3y a pilot wind power develepment. The
pre-and post-construction monitoring that is desivned for this project will likely serve as a moded
for Tutare oftshore wind power profects in the Great Lakes. In Heu of taking a piccemes] or
ruslied approach 10 recommending surveys for various fish, wildlilz and hebiial impacts, we
recemmend looking comprehensively at att environmenmal aspears oi the project, and
recommending bath pre- and post-corstuction survey protocols that il address sl concerns in
w tmely, efficient, and cost-effeclive mannar, This is how we ypicully review on shore wind
e den velopments, We beheve that the cuirent Avian Distnbution amd Use Study s too
fimited in seope 1o provide the necessary information to apyropriasely evaluare this project.
Additionadly, we de ot ave b e project sfonmation necessusy w rcomtend i most
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Attachment 2

U.S. Fish and Wildlife Service Avian Radar
Preliminary Data from Cleveland, Ohio, Early Fall 2017
October 2, 2017

Attactunent 2 contains preliminary data from the U.S, Fish and Wildlife Service’s (Service)
avian radar unit located on the shore of Lake Erxie in Cleveland. Ohio dwring fall 2017. The radar
unit is actively collecting bird and bat fall migration data that may inform the analysis in the
LEEDCo Project Icebreaker Draft EA.

Summary of Migration Timing, Direction, and Altitude

Below are visual summaries of the data analyzed to date (August 3 — September 5). showing the
pulsed nature of migration using an hourly time series. a set of graphs showing the main
direction of migrants in the four major biclogical periods (dawn. day. dusk. night). and graphs
showing the volumne-corrected density of migrants by altitude. These graphs should be taken as
preliminary. as a large portion of the migratory season has not yet occurred and full analysis has
not been completed. In addition. these data are being collected on the coastline. out of range of
the project area. However. these findings do show a substantial amount of migratory activity.
occurring in part from lake crossing movements. with substantial migrant traffic within or near
the rotor-swept zoue.

While data collection is ongoing. the data presented in this attachment are only from the first part
of the fall 2017 migration season. when miaration activity was only undenway for about 2 weeks
(Figures | and 2). This is the ouly data that was available for analysis at this point in time,
however as the season progresses additional information will be obtained and analyzed. From
otir other radar survey locations across the Great Lakes. we observe that fall migration generally
peaks around mid to late September (Horton et al. 2016. Rathbun et al. 2016). However, from
August 3 - September 5 on the Cleveland shore we recorded large numbers of migrants moving
towards shore, presumably crossing Lake Erie. The conservative estimate from the verticai
scanning radar (VSR) ndicates that even during this early migration period, 2.000-2.500 targets
per kilometer per hour were moving through the area during the night. Depending on the night,
many of these targets were moving in from over the water (Figure 3 and Attaclunent 2a). While
our site is on shore. these targets had high densities within or just above the proposed rotor-swept
zone.

Our radar units can record data out to 2 nautical miles (nm) from the unit, which is located on the
shoreline of Lake Erfe. Thus. we are able to see approximately 2 miles out across the lake.
Within this offshore area. we see targets arriving from fwrther out in the lake (Attachnient 2a)
and often continuing straight in towards land. We see no reason to believe that these migrants
would have changed their path just before our radar unit observed then. leading us to believe
that the targets have crossed over Lake Erie.



At the Cleveland site the data collected to date also show high migram use along the shoreline of
Lake Erie. However. this does nat mean that there is no or low acrivify over the open water. Qur
radar inits often recorded targets flving in from over the open water, and potenrally landing in
the near-shore area at dawil These (argets that arrive from over the lake are part of the reason
that we find a conceniration of nugrants in the shoreline area.
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Fignre 1. The above figure shows an howrly time series of radar tarzets on the Horizontal Scannmg Radar
(HSR) in Cleveland from August 3 10 umlmoht September 6. 2017, with midnielt centered on the vertical
zray lines of the graph. Note (he different scales between the Horizontal Seanning Radar {Figure 1) and
Vertical Scanming Radar (VSR. Figure 2). The HSR covers a wider geographic arca. but is sensitive to
counting the same individual targer 1uumplc times or having aren blocked by abstacles on the landscape.
The VSR. while covering a smaller area. is less likely to have issues with nm]nple-mmmno or blackage.
and provides a more conservative estimate. Spikes in targets per hour centered around midnight are
indicative of inigration events. Appareni migration events are mdicated on Angust 13-]17. 20.23-2
August 30-September! and September 1-6. The HSR was not operational from approsimately I.Ol)am
Angust 25 untl mid-day Angust 29 and again on mid-day September 21, The pulsed nanure of these
migration events necessitates continuous sampling. Gaps i the data represent fime periods when the radar
was down dne to malfuncuon or tinme periods where large amounts of rain or other clurter oceurred,
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Figure 2. The above figure shows an howrly time series of radar rargets on the Vertical Scanning Radar
(VSR) in Cleveland from August 3 to midnight. September 6. 2017, with midnight centered on the
vertical gray lines of the graph. Note the different scales between Horizoural Scanning Radar (HSR.
Figure 1) and Vertical Scanning Radar (VSR). The HSR covers a wider geographic area. but is sensitive
to counring the same individual target multiple times. The VSR. while covering a smaller area. is less
likely to have issues with multiple-counting. and provides a more conservative estimate. Apparent
migration events (indicated by increased targets cenvered around midnight) are indicated on August 8,
August 13-17, August 23-27. August 30-September 2. and September4-6. High numbers of targets
centered around midnight indicate noctwinal migration events. Gaps in the data represent fime periods
when the radar was down due to malfunction or time periods where large amounts of rain or other clutter
occurred,
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Figure 3. Rose graphs showing the {tight direction of migranis during ¢ach biological period (dawn. day.
dusk, and night) during early fall wigration in Cleveland. Ohio. Note the different scales on the four
graphs. Night movement <hows a sirong southwest direction. as well as a substantial southerly
component. At dawn. directionality is consistent with migrants over water reorienting towards shore. As
the data still constitutes early season movements. we expect there to be more migration nights added to

the dataset and these direclions may shift as the season gocs on.



Hourly Target Tensity by Altitude Band
Fall 2017 Cleveland, OH
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Figure 4: Heat map of target density by altitude and hour for early tall migration in Cleveland. Olio.
Hour is on the x-axis. centered on midnight (0:00). while altitude is on the y-axis. in 50-meter (m) bins.
The label for each bin represents the top of that bin. so the 50 m bin is from 0-50 m. The radar data is
truncated at 1300 m alurude for clarity. and target density is relatively low at altimdes of 1300-2800 m.
Warmer colors indicate higher target density. Mean and median nocturnal flight altitudes are indicated by
the dark and lizht blue lines. respectively. Note thar these measures are affected by the upward-skewed
distribution of targets. and both lie above the altitudes of maximum density. A rotor-swept zone of 150
meters is indicated by the dashed black line. These dara provide a more precise view of migratory actvity
than the NEXRAD data presented in the EA. since 1) individual targets are wacked rather than reflection
densities. and 2) 50 m bins are used rather than 300 m bins. Note also thar the highest density is relatively
close to the rotors-swept zone. and armospheric conditions can raise or lower the center of densiry. In
addition. due to clutrer issues at our site and narrower beam width at low aliitudes. we are likely
underestimating the density of migrants at altitudes below 150m.




TrackPlots

Below are a series of 13 minute TrackPlots for the horizontal scannma radar (HSR) that is
automatically gencrated by the radar soffware. These data have not underzone final editing and
they may contamn miner errors. Each hne represents enther a smgle vy bird. bat, or night tlock
of these animals (taraet) detected by the vadar wt over a 15 nunute pertod. The images have
been selected to demonstrate migrants ensazed m ovenvater theht durine moderate to Inch
periods of miziation.

The tracks overlay a satellite photo that accurately shows the loeation for this portion of
Cleveland and Lake Erie with north corresponding to up in the mage. The shoreline 1s shown as
a white Ime overlavina the tracks and the radar location 15 depicted as a white dot near the center
ot the image. The color of the nack idennties the direction ol navel for each target as does the
orientation of the hne. The calor wheel in the upper richt of each nnage decodes the direction of
travel with red being south: blue. north: green. east: and violet. west. Collectively. the nnages
demonstrate large numbers of migrants approaching the shoreline from open water that most
likely crossed the lake from the north shore. Date and tiume are embedded in the eraplie in the
top lett corner starting with vear, month. date. and bezuming time of the recording in military
fime. The fomteen nnages below capture mieration events with larae or predominant lake-
crossing components during 12 separate niehts (Auanstl2-September 17). approximately |3 of
nichts in this fimeframe. The mmage below was recorded on August 12. 2017 starting at 3:15 am
(and extending throneh 3:30 am). Eastern Standard Timne.
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Fiaure 5. Moderate mieration tfrom offshore. Migration tyvpically is decreasing at this time due
to the approach of dawn.
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Figure 6. This graph depicts moderate migration coming from off-shore and moving to the south
and south-southwest. Mieration typically peaks within several howrs of midnight. building from
just after dusk and rapering off as dawn approaches.
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Figure 8. Light to moderate migration across Lake Erie, moving to the southeast and south. as
well as parallel to shore to the northeast at midunight.
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Figure 1. This graph depicts another example ol moderate mizration belore dawn.
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Figure 12. This eraph depicts heavy mieration just before midnieht moving in a southeast
direction.
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Figure 13. This araph depicts heavy mioration an hour after midniaht moving toward the
southeast and east.
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Figure 14. This graph depicts heavy migration in earlier part of the night moving generally
southeast.
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Figure 15. This eraph depicts moderately heavy miaration near the middle ot the night with
targets moving primarily south to southeast. Niaration 1s pulsed and mtensity varies from might
to night,
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Figure 16. This graph depicts moderate to moderately heavy migration near the middle of the
night.
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Figure 17. This eraph depicts heavy migration to the southeast although getting closer to dawn.
Migration varies by night. by time. and by time of season.
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Figure 18. This graph depicts moderately high migration as dawn approaches. Note that while
otfshore migrants are moving mostly in a southeasterly direction. migrants on the left are tending
to turn easterly after reaching shore and migrants on the right are tending to turm south or
southwest after reaching shore.
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South-bound Target Arrival at Cleveland
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The plots above document the arrival of south-tlving tareets on the sonthem shore of Lake Erie (Cleveland radar site)
approximately one and a halt hours afier sunset. and approximately one honr atter the onset of mugration on the mzht of
August 31. 2017, Each plot represents 13 minures of targer wracking. beginning at the time listed. The white line represents
the Cleveland shoreline and the radar location is a white dot at the center of each plot. Color indicates the direction of
tlizht for each targer. according fo the color wheel at the top right of each plor: blue is noith. green is east. red 1s south.
and pink is west. Distance from om Cleveland siie to the north shore of Lake Liie 1s approximately 50 Kin (30 nules). An
averaze eromnidspeed of 61 Kilometers per hour 17 nusy has been recorded tor migrants crossing laree bodies of water
(Bruderer and Liechn., 1998). Those nuarants leavine at dusk <hondd Gezin o anve en shore approsnnaeban home and a

halt Tater. almost exactly the mne elapsed cheerved tpanels A and Dy,

A. Low activity at the time of sunset (3:01 pm EDT)

B. Migration begins in the half hour atter sunser with flight 1o the west and southwest. and relanvely low activity
otfshore (upper lett of the plor)

C. Mizrauon continues throuzh the next halt how. mostly to the southwest. and heavier over Land.

D. At 9:20, sonthern-movinz (red) targers enrer. particularly m the offshore portion of the plot.

E. Inthe next half-hour. sonth-hbound fareet activiry mcreases dramancally.

F. Heavy migiation acuvity with predonmant orientation to the south and southwest is evident thronghout the plot.



Message

From: Beth Nagusky [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=087E4C4A3125490E987CF277B1BFEC83-BNAGUSKY]

Sent: 12/19/2017 2:50:29 AM

To: Gosse, Jeff [jeff_gosse@fws.gov]

CC: Seymour, Megan [megan_seymour@fws.gov); scudder.mackey@dnr.state.oh.us; Lorry Wagner
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=687aa2b5223f454392d0c838241010a9-lwagner}; Christine M. T. Pirik
[CPirik@dickinson-wright.com]; Caleb Gordon [cgordon@west-inc.com]; Diehl, Robert [rhdiehl @usgs.gov]; Brown-
Saracino, Jocelyn [Jocelyn.Brown-Saracino@ee.doe.gov]; Kate Parsons@dnr.state,ch.us;
Erin.Hazelton@dnr.state.ch.us; Dave Karpinski {[/o=ExchangeLabs/ou=Exchange Administrative Graup
(FYDIBOHF23SPDLT)/cn=Recipients/cn=6f6a2cdc3f514f58b83724517ae3e77f-ddavis]; Robert Krska
[Robert_Krska@fws.govl; FW3 ES Radar Staff {fw3_es_radar_staff@fws.gov]

BCC: Cowan, Ben [BCowan@lockelord.com]
Subject: Re: Diehi Report Process Moving Forward
Jeff:

Apparently we do have very different understandings of the role Robb was to play in deciding the
pre-construction Icebreaker Wind radar issues; our understanding was that Robb s report would
be the final word on the issue of the viability of vessel based radar to collect the data the agencies
sought, and we believe that understanding is reflected in our Avian and Bat Monitoring Protocol
and MOU with ODNR.

In addition, you reference email correspondence and calls with Robb that we were not privy to. As
a result, we do not know the nature of your comments and objections to his draft report. Until we
see them it is difficult to know whether we can resolve our differences.

We plan to give Robb our comments in writing by COB Tuesday.

Since we envisioned Robb s report as the final word on this subject, we strongly object to anyone
attaching comments to the report itself.

Beth A. Nagusky

Director of Sustainable Development

Lake Erie Energy Development Corporation
1938 Euclid Avenue, Suite 200

Cleveland, Ohio 44115

Email: bnagusky@leedco.org

Cell: (207) 592-1961

Fax: (216) 965-0629
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This ema/l message and any attachments are intended only for the address(s) and contain information
which may be confidential. If you are not the intended recipient please do not read, save, forward or
copy this email. If this email has been sent to you in error, please delete this email and any copies or
links to this email completely and immediately

From: "Gosse, Jeff" <jeff gosse@fws.gov>

Date: Friday, December 15, 2017 at 4:27 PM

To: Beth Nagusky <bnagusky@!eedco.org>

Cc: "Seymour, Megan" <megan. seymour@fws.gov>, "scudder.mackey@dnr.state.ch.us"
<scudder.mackey@dnr.state.oh.us>, Lorry Wagner <lwagner@Ileedco. org> "Christine M. T Pirik"
<u*um!wUILKH'ISOIT-W'I‘igl‘lt Coin>, Caitet Gordon <ggordon@westsinc. Coim>; u:em, Robert"
<rhdiehl@usgs.gov>, "Brown-Saracino, lacelyn" <Jocelyn.Brown-Saracino@ee.doe.gov>,
"Kate.Parsons@dnr.state.oh.us" <Kate.Parsons@dnr.state.oh.us>, "Erin.Hazelton@dnr.state.oh.us" -
<Erin.Hazelton@dnr.state.oh.us>, Dave Karpinski <dkarpinski@leedco.org>, Robert Krska

<Robert Krska@fws.gov>, FW3 ES Radar Staff <fw3 es radar staff@fws gov>

Subject: Re: Diehl Report Process Moving Forward

Beth,

Your understanding and description is vastly different than ours. LEEDCo suggested Robb as an independent reviewer for the
radar study and we said that we wouid be willing to explore that concept (Aprit 23, 2017). Robb expressed his preference to
have both LEEDCo and the agencies each fund half of his requested stipend (Phone call between the Service and Robb, May 3,
2017; emait between Dr. Diehl and Beth Nagusky et al., May 2, 2017). The radar section of the Service agreed that we would
provide half of that-cost provided that we could develop a mutually agreeable written agreement which is required before our
contracting division would allow for any payment.

We spent months, beginning this summer, in discussions with Robb and exchanging study and report specifications {(emails May
3, 2017, call May 3; 2017, email, June-13, 2017, email June- 25, 2017, call October 19, 2017). During all this time in-discussions
with Robb, he consistently stated his position that the Service and LEEDCo were free to disagree with'his recommendations
{email between Dr. Diehl and Beth Nagusky et al., May 2, 2017). The concept that he and we both envisioned was that the
report would at least note where an entity had disagreement and they would then be free to provide a more complete
explanation of their concerns. The written agreement that we had envisioned was never consummated so our position is that
there is not and never has been any agreement on this report. Since we first were approached on the concept of funding half of
this study, our discussions have been exclusively with Robb so there is no possible way that we had either an agreement or
understanding with LEEDCo.

It was Robb that first came up with the concept of putting our comments inte an appendix. He expressed this to me in several
telephone conversations yesterday (December 14, 2017) along with expressing it to your attorney. Since this was a running
conversation, | currently have no clear idea of what Robb will or will not do. The Service does retain the right and option to
submit our comments directly to the Chio Power Siting Board and to other reviewing agencies if they are not included in the
report for any reason.

The Service has nhot ever agreed to abide by whatever Robb recommends and as late as December 14, 2017, he both
understood that and said that he welcomed it. Given that the written agreement we had sought was never developed and that
some of our long-standing considerations have not been included in the report, the Service will not be a signatory to the report.
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Jeff Gosse

Regional Energy Coordinator

U.S. Fish and Wildlife Service, Region 3
Telephone: (612)713-5138

Cell : (612)750-5095

Fax: (612)713-5292

On Fri, Dec 15, 2017 at 11:43 AM, Beth Nagusky <bnagusky@leedco.org> wrote:

Dear VBR crew:

T hope you are all well. Early yesterday Robb issued his draft report on the viability and use of vessel based
radar at the Icebreaker project site pre-construction, as he-had promised. It is our understanding that, pursuant to
our agreemient to bring Robb in as the 3d party neutral and to defer to his opinion on this matter, we all now
have time to get Robb any comments we have on the draft report. We propose that by COB on Tuesday 12/19

all comments be given to Robb. Robb will then consider all comments received from us and his peer reviewers,
and issue his final report on 12/21, as previously agreed upon, so that it can be filed with the OPSB. This
process is consistent with our agreement to bring Robb in as the ultimate  decider of the radar issue, and
with our monitoring protocol and MOU.

We also understand that USFW S has expressed a desire or intent to append its comments to Robb's report, or to
file its comments separately, expressing a difference of opinion with certain aspects of Robb's report or its
conclusions. We believe that would be inconsistent with our agreement regarding this process; we would like
. confirmation that FWS will respect that agreement and accept Robb's final report without dissent. Accordingly,
~once Robb's report is finalized, LEEDCo will prepare the filing for the OPSB, and we propose that it be a joint
filing signed by both LEEDCo and the USFWS to confirm for the OPSB that the parties have followed and
accept the outcome of the agreed-upon process.
Please confirm that this process is consistent with your understanding of the process at this point and your
agreement to accept Robb's final report on the record.

Thanks and have a great weekend,

Beth A. Nagusky

Director of Sustainable Development

Lake Erie Energy Development Corporation
1938 Euclid Avenue, Suite 200

Cleveland, Ohio 44115

Email: bnagusky@leedco.org

Cell: (207) 592-1961

Fax: (216) 965-0629

This email message and any attachments are intended only for the address(s) and contain information
which may be confidential. If you are not the intended recipient please do not read, save, forward or
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copy this email. If this email has been sent to you in error, please delete this email and any copies or
links to this email completely and immediately

ICE0001229



Message

From: Beth Nagusky [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=087E4C4A3125490E987CF277B1BFEC83-BNAGUSKY]

Sent: 12/15/2017 5:43:14 PM

To: leff Gosse [jeff_gosse@fws.gov]; Seymour, Megan [megan_seymour@fws.gov]; scudder.mackey@dnr.state.oh.us

cc: Lorry Wagner [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=687aa2b5223f454392d0¢838241010a9-Iwagner]; Christine M. T. Pirik
[CPirik@dickinson-wright.com]); Caleb Gordon [cgordon@west-inc.com]; Diehl, Robert [rhdiehl @usgs.gov]; Brown-
Saracino, locelyn [Jocelyn.Brown-Saracino @EE.Doe.Gov]; Kate.Parsons@dnr.state.oh.us;
Erin.Hazelton@dnr.state.oh.us; Dave Karpinski [/o=Exchangelabs/ou=Exchange Administrative Group
{FYDIBOHF23SPOLT)/cn=Recipients/cn=6f6a2cdc3f514f58b83724517ae3e77f-ddavis)

8CC: Cowan, Ben [BCowan@lockelord.com]
Subject: Diehl Report Process Moving Forward
Dear VBR crew:

Thope you are all well. Early yesterday Robb issued his draft report on the viability and use of vessel based
radar at the Icebreaker project site pre-construction, as he had promised. It is our understanding that, pursuant to
our agreement to bring Robb in as the 3d party neutral and to defer to his opinion on this matter, we all now
have time to get Robb any comments we have on the draft report. We propose that by COB on Tuesday 12/19
all comments be given to Robb. Robb will then consider all comments received from us and his peer reviewers,
and issue his final report on 12/21, as previously agreed upon, so that it can be filed with the OPSB. This
process is consistent with our agreement to bring Robb in as the ultimate  decider of the radar issue, and
with our monitoring protocol and MOU.

We also understand that USFWS has expressed a desire or intent to append its comments to Robb's report, or to
file its comments separately, expressing a difference of opinion with certain aspects of Robb's report or its
conclusions. We believe that would be inconsistent with our agreement regarding this process; we would like
confirmation that FWS will respect that agreement and accept Robb's final report without dissent. Accordingly,
once Robb's report is finalized, LEEDCo will prepare the filing for the OPSB, and we propose that it be a joint
filing signed by both LEEDCo and the USFWS to confirm for the OPSB that the parties have followed and
accept the outcome of the agreed-upon process.

Please confirm that this process is consistent with your understanding of the process at this point and your
agreement to accept Robb's final report on the record.

Thanks and have a great weekend,

Beth A. Nagusky

Director of Sustainable Development

Lake Erie Energy Development Corporation
1938 Euclid Avenue, Suite 200

Cleveland, Ohio 44115

Email: bnagusky(@leedco.org

Cell: (207) 592-1961

Fax: (216) 965-0629
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This email message and any attachments are intended only for the address(s) and contain information
which may be confidential. If you are not the intended recipient please do not read, save, forward or
copy this email. If this email has been sent to you in error, please delete this email and any copies or
links to this email completely and immediately
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Message
From: Gosse, Jeff [jeff_gosse@fws.gov]
Sent: 12/22/2017 4:26:39 PM
To: Beth Nagusky [/o=Exchangelabs/ou=Exchange Administrative Group
) (FYDIBOHF23SPDLT}/cn=Recipients/cn=087e4¢c4a3125490e987cf277b1bfec83-bnagusky]
cc: ) Sean Marsan [Sean_Marsan@fws.gov]; Robert Krska [Robert_Krska@fws.gov]; Elizabeth Rigby
[elizabeth_rigby@fws.gov]
Subject: Re: touching base on icebreaker

Attachments: Letter to Mr. Diehl 12,21.17 {2).pdf

Beth,
Attached is the letter sent to Dr. Diehl,

Jeff

Jeff Gosse

Regional Energy Coordinator

U.S. Fish and Wildlife Service, Region 3
Telephone: (612)713-5138

Cell : (612)750-5095

Fax: (612)713-5292

On Fri, Dec 22, 2017 at 6:29 AM, Beth Nagusky <bnagusky(@leedco.org> wrote:
Hi Robb:

Thanks for sending. [ note you did not incorporate our 2 comments on the draft, which related to factual issues:
1) location of project in first para. (central Lake Erie, not western) and 2) top of page 4 regarding the timing for
radar surveys (radar was only intended to track passerines and bats — we’re doing aerial surveys for
waterbirds). Do you want to correct these or let them go? It’s not a huge deal but would make your report more
factually accurate.

Jeff: Did you submit written comments to Robb on the draft report? If you did, could yon please share those
comments with us?

Thanks.

Beth A. Nagusky
Director of Sustainable Development
Lake Erie Energy Development Corporation

1938 Euclid Avenue, Suite 200

Cleveland, Ohio 44115
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Email: bnagusky@leedco.org
Cell: (207) 592-1961

This email message and any attachments are intended only for the address(s} and contain information
which may be confidential. If you are not the intended recipient please do not read, save, forward or
copy this email. If this email has been sent to you in error, plegse delete this email and any copies or
links to this email completely and immediately

From: “Diehl, Robert” <rhdiehl@usgs.gov>

Date: Thursday, December 21, 2017 at 10:47 PM.

To: Beth Nagusky. <bnagusky@leedco.org>, Jeff Gosse <jeff gosse@fws.gov>.
Subject: Re: touching base on icebreaker

Hi Beth and Jeff,

Please find attached the final report evaluating vendor proposals for radar monitoring in relation to the
Icebreaker Wind project. I leave it to you to forward to the relevant parties on your ends. Naturally, please feei
free to contact me if you or your staff or associates have any questions,

Regards, Robb

Robb Diehl

Research Ecologist

U.S. Geological Survey

Northern Rocky Mountain Science Center
2327 University Way, Suite 2

Bozeman, MT 59715

USA

Phone: +1 406 994 7481
Fax: +1 406 994 6556

Email: rthdiehl@usgs.gov:
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

5600 American Boulevard West, Snite 990
Bloomingion, Minnesotx 55437-1458

BN REPLY AEFRR YO

- FWS/AES

DEC 21 2047

Dr. Robert Dichl

U.8. Geological Survey

Northern Rocky Mountain Science Center
2327 University Way, Suite 2

Bozeman, MT 59715

Dear Dr, Diehi:

Following are the U8, Fish and Wildlife Service’s (Service) comments on the Evaluation of
Teebreaker Wind project vendor proposals for radar-based monitoting of flying animals. We
received the draft report on December 14, 2017 and comments were requested by December 20,
2017, Given the short time-frame, this is @ summary of our major concerns with the report
along with some specific examples,

The Service’s Ohio Field Office and Region 3 Avian Radar Team have been involved in
discussions with the developer, LEEDCo, over nearly two years to establish appropriate pre-
and post-construction studies for assessing risks and impacts of the lcebreaker project to
migrating birds and bats, Radar has been proposed as a tool for monitoring bird and bat use of
project airspace, due to its ability to monitor nocturnal flight activity over a large area and
because the majority of birds and all bats migrate nocturnally, Radar was included as a pre-
construction tool for the proposed project as earty as 2010, when a biological consultant
deploved a radar sysiem on the Cleveland water intake crib, Multiple problems associated with
the setup and operation of the radar unit resulted in data that both the Service and the developer
consider largely uninformative. The Service began recommending an on-sile avian radar study

. for the LEEDCo project in August 2016, The primary objectives of a radar study would be to
1) document the magnitude of nocturnal migration at the proposed site, 2) determine the
proportion of migrants flying within or near the rotor-swept zone. and 3) examine if birds or
bats exhibit turbine avoidance or attraction to turbines in a before-afier comparison.

For this pilot project, the Service has requested on multiple occasions that all commeycial-
availuble options of avian radar be considered to expeditiously and cost-effectively obtain data
that address the three study objective. Although many aspects of the study’s design have been
discussed, one of the main topics of investigation has been how to situate a radar unit within the
project area on a platform that would allow for successful operation and data collection. The
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Service has recommended that a fixed platfonn be considered because it would provide the
highest probability of any radar system successflly tracking migrants.

Ouwr recommendations for a successful study were outlined to the developer in a letter dated
February 28, 2017, and include the following:

v " Radar must have a'site-specific (within construction site) deployment.

. Radar must be able to detect and frack 10-gram sized and larger vertebrates,

. Rg.dar must have the ability to coliect dain continuously, due to pulsed nature of
migration.

s Radar must suppress false detections from insects, wave clutter, and weather

{(=80% of surveyed time producing viable data, including during heavy
precipitation events.) Additionally, downtime should be non-biased. That is, each
biological period (Dawn, Day, Dusk, and Night) should meet the >80% threshold.
This was not part of the February 28th letter and is added here as a clarification,

. Radar must be able to determine flight altitude of migrants at altitudes near and
within the rotor-swept zone to quantify collision risk.

. Radar must be able to determine and quantify behavioral avoidance or attraction
fo turbines inthe open water sefting. . .. . .. .. .. . . . . . L

. Radar must collect data-for both small bird and bat migratory seasons (April-June;

mid-August-Mid-November) pre-construction,

. Radar nuust collect data for several spring/fall seasons post-construction
(determining behavioral changes that make collision more or less likely).

The draft report is su insightful and detailed comparison of the options provided by three
respondents to LEEDCo’s request for infonmation. 1t also highlights several areas of concemn,
related to operating an avian radar unit on a moving platform. LEEDCo has settled on a plan o
use a four-point anchored barge, and has solicited responses from radar vendors for that type of
deployment. The three proposals received by LEEDCo represent a limited set of options with
kuown problems refated to design, support, and lack of experience in the offshore environment.
Unfortunately, the scope of the evaluation is limited to relative comparisons among proposals
solicited by LEEDCo.

Chief among our concerns is that the evaluation was lmited to options using a non-siable
platforn. This technique has not been used in a long-duration study and, based on years of
experience operating avian racar units in the Great Lakes region, we are concerned about a .high
rate of failure, resulting in collection of poor data. The draft report identified the rolling and
pitehing harge as one of the major Rimitations for all systems evaluated, It is likely that uny of
these systems would perform better on a stable platform, but this option was not considered,

2
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compounding factor is that windy weather, known ta be associated with high numbers of

migrants, will Hikely be e»pcclallv destabilizing to a barge-based system. This may cause e

loss of critical data at times when capturing that data is most important. For that reason, the

Service finds it critically important that a system capable of capiuring accurate data reliably,

even during periods of high wind and waves, be used for the study. The Service is unaware of
racar studies that successtully used a floating platform for offshore studies, ‘

The drafi report, while stating concerns about & moving platform and weather, has not fully
described the tamifications to a radar study. The recommendation in the report is for data
collection to be successful during 80% of the time when weather conditions permit. This metric
is concerning for the following reasons. First, the biological periods (dawn, day, dusk, and
night) have been combined. If data is lost during the most important biological periods (i.e., at
night, when most migranis are moving, and at dawn and dusk when migrants may be most
vulnerable to collision), an 80% threshold met overall will not be as informative, Second, the
“when weather permits” criteria is arbitrary and could result in a lack of informative data, While
radars of all types are alfected by weather, certain bands (notably S-Band) are less affected by
atmospheric moisture than others (X-band). The report’s recommendations to use these more
susceptible bands do not take into account the additional lost data due to this weakness,

Additionally, since wind can also be considered a weather parameter, losses of radar data due to
a rocking barge could cause large losses of data that would be otherwise recorded from a stable

platform, Accepting a radar system that collects data “weather permitting” could lead to using a
system that is unsuitable for an effective data collection in the project environment, and lead to

costly delays, ' '

Poor data quality has important downstream effects on the decision made for this and other
projects, including project siting and mitigation. Poor data resulting from a faulty deployment
may be mterpreted as low migratory activity. All systeras proposed by LEEDCo’s respondents
were engineered for use on land or a stable platform. If low numbers of migrants are recorded,
it may not be possible to determine if these results are due to low niigration rates or if the
system is failing to detect or track migrants due to the movement of the barge.

In addition, software associated with these systems plays an integral part in suppressing false
signals (chutter), and with accurate reporting (including sampling corrections for airspace).
Howaever, the report does not evaluate the the software, especially under the circumstances of a
moving platform. "This lack of evaluation makes it impossible to gauge the likely limitations of
any system and difficult to anticipate circumstances when the system may be failing to detect or
teack nrigrants,

Finally, because the radar is placed offshore in a remote area, it is critically impottant to be able
to monitor the system without personnel on site.. While two of the vendors stated that they had
remote capabilities, they did not clarily the full extent of what they could monitor and the extent
o which they could resolve issues remotely. The Service has repeatedly suggested having
remate troubleshooting and monitoring to quickly roctify issues with the system, This measure
will save time and money and s erucial for an effective gystem (in our opinion, based on seven
vears of experience conducting radar studies around the Great Lakes), Commercial avian radar
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systems are available that can be monitored and often repaired remotely, send electronic
notifications when problems occur, include integrated power supplies, and have been used
successfully on fixed platforms in an off-shore environment. However, these were not
considered in the draft report.

The Service collected data with one of its avian radar units placed on-shore in the City of
Cleveland this fall. Both the southward direction of flight and the delayed arrival times
indicated that high numbers of migrants arriving in Cleveland were crossing Lake Erie. (See
attachment 2 of USFWS letter “Draft Environmental Assessment for Lake Erie Energy
Development Corporation’s Project Icebreaker, Offshore Cleveland, OH (DOE/EA-2045)” sent
4-October-2017, attached,) While the location we utilized cannot tell us the flight altitude over
the site of the proposed project or be able to serve as a basis for detecting attraction or
avoidance to turbines post-construction, we have documented that large numbers of nocturnal
migrants cross Lake Erie during fall migration.

The Service’s comments and recommendations provided in this and previous letters have been
focused on providing guidance that will result in a system and study design that are likely to
successfully produce needed information to inform decisions. We appreciate the opportunity to
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Sincerely,

/7 /e e
Lori H. Nordstrom
--Assistant Region Director

Ecological Services
“Midwest Region

ce:

Erin Hazelton

Wind Energy/Wildlife Administrator
QDNR Division of Wildlife

2045 Morse Road

Columbus, OH 43229
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- Foebreaker Wind Profect

1 INTRODUCTION

lcebreaker Windpower, Inc. ((WP) has filed an application with the Ohio Power Siting Board
(OPSB) to construct the lcebreaker Wind Project {Project), a small, six-turbine, 20.7-megawait
{MW) demonstration offshore wind energy facility eight to 10 miles (mi; 13 fo 21 kilometers km])
from the shore of Cleveland, Ohio. Among ofher findings, the OPSB must defermine that the
Project poses the “minimum adverse environmental impact.” To this end, in the fall of 2016, Dr.
Caleb Gordon and Wally Erickson of Wesfemn EcoSystems Technology. Inc. (WEST) completed
a tizk assessment {RA)} fo evaluate the likely adverse impact posed by the proposed Project on
birds and bats. The RA was submitted with the application for the Project as Exhibit J.

The RA consisted of a review and summary of baseline data and other publicly available data
on bird and bat use within, or in the vicinity of the Project area, as well as other information
relevant to the assessment of risk, including technical literature on taxon-specific collision
susceplibility peiterns, and past studies of bird and bat fatality rates conducted at existing wind
energy facifiies within the Great Lakes region. The surveys that were reviewed are summarized
within Table 1.1, and the aerial coverage of these survéys is illustrated in

Figure 1.1. A NEXRAD analysis was completed by WEST after submission of the RA; aerial
coverage of the WEST NEXRAD analysis is shown in Figure 1.2 '

The Risk Assessment concluded that the Project poses low risk of adverse impacts fo -
birds and bats. This conclusion stemnmed fargely from two princlpal observations: 1) the
Project Is small in scale, consisting of six turbines; and 2) site-specific and other studies
have documented that the level of use of this area by birds and bats is low compared to
bird and bat use of terrestrial or nearshore environments, The RA also refied on previously
published studies of bird and bat faiality rates at onshore wind energy faciiities in the Great
Lakes region to bracket the range of fatality rates likely to be generated by the Project.

Following are summaries of: 1) the RA! 2) a site-specific analysis of NEXRAD radar data
completed by WEST in January, 2017; 3) WEST's 2017 Annual Report; and, 4) WEST's Draft
Bird and Bat Conservation Strategy (BBCS). The first ifem was filed with the OPSB; the second
was completed several months after the RA was complefed and was filed as part of the OPSB
application; the third has been shared with the Ohio Department of Natural Resources (ODNR)

and US Fish and Wildlife Service (USFWS) and § is being filed with OPSB; and. the final :tem is
under discussion with the USFWS, -

WEST, Iric. ) March 2078
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Figure 1.1. A map showing the coverage of the field surveys used to inform the risk assessment.
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2 DOCUMENT SUMMARIES

2.1 WEST Risk Assessment

The WEST RA examined the potential project impacts on bird and bat species, including
displacement, behavioral atiraction and aveidance, and callisions.

2.1.1 Displacement Effecis

A displacement effect is defined as the transformation of the Project area from suitable habitat
to less suitsble habitat by viriue of Proiect consfruction or operation.

Resufts of Aerial Surveys

Baseline data gaihered by the ODNR in 2009-2011 indicated very low use of the offshore
environment of Lake Erie in the vicinity of the Project area by diurnal waterbirds (Figure 2.1).
Only six species of birds (including ring-billed gull {Larus delawarensis), herring gull (Larus
argentaius), Bonaparte's gull (Chroicocephalus philadelphia). common loon (Gavia immer), -
homed grebe (Podiceps auritus), red-breasted merganser (Mergus serrator)) were documenied
regularly within the vicinity of the Project area, all of them in very low ahundance.!

Lonclusion (Bisplacement Eifect) :

Displacement effects are not likely because there are very few waterbird species or
individuals to displace, as waterbirds, de not regulary occur within the Project area. if
any displacement effect were to occur, it would have minimal adverse impact on
waterbird species, as very few individuals of waterbird species would be affected.

T WP is currently conducting Aerial Waterbird/Waterfow! Surveys. Survey resufts to dale confirm the
QDNR survey resulfs showing low usage of the Project area by waterbirds and waterfowl. An Inteyim
Aerial Waterbird Suivey Report was provided to ODNR and USFWS as part of the WP’s 2017 Annual
Report.

WEST, Inc. 5 Waroh 2018
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Figure 2.1. Number of birds as a function of distance from shoreline. The nearest proposed
lcebreaker wind turbine is located 8 miles from the shoreline ODNR 2009-11.
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2.1.2 Behavioral Avoldancs or Attraction Effects

Behavioral attraction is defined as afiraction to the Project area by bird or bat species that would
otherwise ulilize the area less frequently or not at all. Behavioral avoidance is defined as the
avoidance of the Project area by species using the area strictly for fransif. Researchers have

shown that ree bats are atiracied to on-shore wind turbines. Bird response {o turbines has been
more variable. .

Aerial Surveys, NEXRAD: Acoustic and Boat-Based Survevs -

Very few bird species or individuals currently utilize the Project area for foraging, feeding, or
roosting. It is possible that some species may be alfracted fo the site for such activities after
Project consfruction. Data from NEXRAD radar analysis (birds} and oifshore acoustic studies
{birds and bats) indicate that some bats and many noctumnally migrating birds regularly transit
the Project area during migratory periods, though in bath cases, exposuyre data indicate that the
volume of such aciivity is tower than over ferrestrial nearshore areas.? The extent to which
nocturmnally transiting bitd and bat migrants may exhibit either avoidance or affraction to the
facility is impossible to predict with pre-construction daia.

Studies from European offshore wind faciliies have shown that certain bird species tend to
avoid flying through offshore wind farms or turbine strings, most notably migrating sea ducks, for
whom the addifional energy sxpendiure of flying around the facilities has been shown o be
negligible. Certain other species have demonsfrated atiraction fo European offshore wind
facilities, most nofably certain commorants and guils that may bensfit from the availability of
perching shuctures andlor the aifraction of prey species by virtue of “artificial reel” effects. itis
not known whether such effects are adverse or beneficial fo the affected species.

Conclusion {Avoldance/Atiraction gﬁecfs}

The Project has the pofentlal fo generate both behavioral avoldance and attraction
effects In some groups of birds or hats, which may be elther adverse or beneficlal, but
are not expected fo be substantial for any specles. The pre- and postconstruction
monitoring outlined In the Memorandum of Understanding {(MOU} befween the Ohlo
Department of Natural Resources {ODNR) and WP, and the assoclated Monltor