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October 4, 2017

U.S. Department of Energy TAILS# 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 mi (12.9-16.1 km) offshore of Cleveland, Cuyahoga County, Ohio. The
transmission cable would run from the turbines, across the lake bottom, 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 km?) 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) plans 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
management 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 (Corps) 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 the potential
impacts to the human environment that may occur if DOE authorizes the expenditure of federal
funding on this project and the Corps issues permits to allow for construction.

This letter transmits the U.S. Fish and Wildlife Service’s (Service) comments on the Draft EA.
The Service and DOE have concluded section 7 informal consultation under the Endangered

Species Act of 1973, as amended (ESA), thus this letter does not address any ESA issues.

General Comments

In general, the Service agrees with the characterization of impacts to fisheries and benthos
included in the Draft EA. Our comments in this letter address our three outstanding concerns: 1)
characterizing bird and bat use of the project area; 2) evaluating collision mortality of birds and
bats from the operating project; and 3) monitoring to inform items 1 and 2.

Section 2.7.2 of the Draft EA references the Memorandum of Understanding (MOU) between
LEEDCo and the Ohio Department of Natural Resources (ODNR) committing to pre- and post-
construction wildlife monitoring and states that LEEDCo has had discussions with ODNR and
the Service to develop a sampling plan that lays out testing and analyses that will be conducted
before, during, and post-construction for birds and bats. While the Service has been engaged in
discussions with LEEDCo, please note that the Service is not a party to the MOU, and that only
some of the Service recommendations on pre- and post-construction monitoring have been
included in the MOU or sampling plan (See Service comments dated Feb. 28, 2017, attached).
Also note that the MOU and sampling protocol do not provide detailed methods for several
critical components of the pre-and most components of the post-construction monitoring. We
recommend that DOE condition the funding of the project on inclusion of a robust pre- and post-
construction monitoring protocol reviewed and commented on by the Service, and that specific
funding be targeted for this project component.

The conclusions reached in the Draft EA regarding potential impacts to birds and bats are based
on available data collected primarily outside of the project area. For example, some of the data
are from the Cleveland water intake crib (located approximately 3 miles offshore of Cleveland,
approximately 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 bat use within the airspace
that will be occupied by the turbines (the “rotor-swept zone™’). Waterfowl surveys conducted by
ODNR over Lake Erie several years ago that occurred in the project vicinity are used to inform
waterfowl distribution within 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
summarized 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 correspondence dated April 24, 2009, November 15, 2013, March 24,
2014, October 21, 2016, February 28, 2017, March 3, 2017) but are just starting to be
implemented. A bat acoustic study within the project area was started in spring 2017 and aerial
waterfowl surveys will begin in fall 2017. Data from these site-specific studies are not available



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 offshore 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 designed to be a demonstration
project to evaluate offshore wind installation in the Great Lakes, pre-construction monitoring to
inform risk and post-construction monitoring to assess actual impacts are necessary components
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 ensure accurate information on risk to birds and bats is publicly
available. All pre- and post-construction 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 turbines) is driving the effects analysis relative to
potential impacts to birds and bats. That is 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 goal 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 measured for this precedent-setting project, risk levels of
larger future projects may be substantially underestimated.

Section 3.4.1.3

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 area (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 nocturnal migrant birds along the shorelines of Lake Erie and Lake Ontario,
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 et al. 2016; Horton et al.
2016).” Page 3-51 includes a similar statement. These statements are misleading; Rathbun et al.
(2016) and Horton et al. (2016) both document that large numbers of migrants do fly over water
bodies. For example, Horton et al. (2016) showed that 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 migration, however, migrants commonly cross Lake Erie
and all of the other Great Lakes. Additional 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 migration movement direction (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 primarily provides data 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 in the NEXRAD radar analysis (Nations and Gordon 2017):

“...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 blade tip height of
146 m.”

And

“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¢ and
Table 5). While the airspace sampled at this elevation does 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.”

Thus, due to the coarse resolution of NEXRAD data, it is impossible to use this data to determine
if birds and bats are flying within the rotor-swept zone or above it. Bird and bat densities at
higher altitudes do not always correlate with densities at lower altitudes, and this may especially
be the case in a different environment such as offshore. The general pattern of increasing
densities of birds and bats at lower altitudes does fit with what the Service’s Avian Radar Team
has found at many sites across the Great Lakes (Rathbun et al. 2016; Horton et al. 2016).
However, unlike NEXRAD, the radar units used by the Service are able to track individual
targets and distinguish target flight altitude exactly. The densities shown in the Service results
indicate that densities often increase as altitude decreases, especially and often significantly at
lower altitudes (50-150m) that include the rotor-swept zone. This area is a key gap in the
NEXRAD analysis, and a main reason that the Service recommended on-site avian radar studies
to be conducted for pre- and post-construction. 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, often within or near the rotor-
swept 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 specific information on bat call
detections as well as information on seasonal passage rates that may inform risk, but more
detectors, and detectors within the rotor-swept zone, as requested in the Service’s February 28,
2017 letter, would provide a better understanding of these patterns. Other authors (Kunz et al.
2007) have recommended even more acoustic detectors on a per-turbine basis to effectively
assess potential flight activity through the rotor-swept zone.

The first quarterly report on the bat acoustic survey was provided to the Service in September,
2017 (Gordon et al. 2017). This report indicates that hundreds of bat calls are being detected at
both the 7-mile buoy (within the project area) and 3-mile buoy (near the crib) location, and that



bats are being detected in spring, summer, and fall at 3 and 7 miles from 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 al, 2008; Kunz et al, 2007; Cryan et al., 2014), and specifically hoary bats, a species of
concern for the Service due to their 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 not 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.

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 et al. (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 warblers comprise 10.8% of all bird
mortalities, second only to larks which comprise 13.7% and are dominated by horned lark
mortalities. Horned larks have aerial breeding displays which may make them particularly
susceptible to wind turbine collisions (Erickson et al. 2014). Shorebirds comprise 1% and
waterbirds comprise 0.2% (Erickson et al. 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 (Erickson et al. 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
non-raptors was 6.14 +/- 0.31 birds/turbine, with a range of 0-44.31 birds/turbine (Bird Studies
Canada et al. 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 et al. 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/MW/year

(see: https://drive.google.com/drive/folders/0B24A4SH cewXVOVhTENXxTGp3L Vk). Results
from the NEXRAD study (Nations and Gordon 2017) 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 because migration intensity was 2.5 times lower at the project area
than over land. However, this fails to account for the observations that birds will sometimes seek
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man-made structures to land on while migrating over large bodies of open water such as oil
platforms or even freighters (Perkins 1964). This probably results from the migrants
encountering adverse weather conditions during the crossing. In such cases, attraction to the
turbines could increase mortality rates.

Although avian collision mortality can occur at any time of year, patterns in avian collision
mortality at tall towers, buildings, wind turbines, and other structures suggest that the majority of
fatalities occur during the spring and fall migration period (NRC 2007). Data from Ontario
indicated slightly higher bird mortality during fall (mid-July-Oct. 31) (Bird Studies Canada et al.
2016). Erickson et al. (2014) also found a peak in mortality in fall, and a smaller peak in spring
but cautioned that peaks may be influenced by species-specific behaviors (e.g., horned larks are
often found as mortalities in spring, when aerial mating displays may result in more flights into
the rotor-swept zone of the turbine). Limited data from existing wind facilities suggest that
migrant species represent roughly half the fatalities, while resident species represent the other
half (NRC 2007).

The Draft EA indicates that waterfowl and waterbirds have overall low collision susceptibility
and are not found in large numbers in the project area. Further, it finds that gulls have high
maneuverability and are likely to avoid turbine collisions. The proposed aerial flight surveys in
2017 and 2018 will help to elucidate how distance from shore affects the distribution of
waterfowl and waterbirds, and will provide project-area specific information on seasonal passage
rates that may inform risk.

While the density of migrating passerines over Lake Erie may be “less than half” than the density
over land based on the NEXRAD analysis (Nations and Gordon 2017), there are still likely to be
millions of individual birds crossing Lake Erie during spring and fall migration each year, and a
proportion of these are flying at altitudes within the rotor-swept zone (Horton et al. 2016, also
see Attachment 2). Weather patterns likely influence large migration events to some degree,
although these patterns are probably complex (Newton, 2008). Among birds, passerines
comprise the majority of mortality at wind power projects. With the available data we are unable
to estimate how many passerines might be crossing through the project area while flying at
altitudes within the rotor-swept zone, and thus that might be at risk of collision with the turbines.
The Service recommended conducting a radar study to evaluate this risk, but implementation of
the study within the project area has not occurred to date. According to the Draft EA, based on
land-based mortality, “studies show fatality rates would most likely be between 2.10-3.35
birds/MW/year for small passerines, most of which 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 and migrant behavior are the same over land and over water, which as
described above may not be accurate.

To minimize the risk of mortality for all birds, LEEDCo has proposed to utilize only flashing red
and yellow lights on the turbines and work platforms, respectively. Gehring et al. (2009) found
that communication towers lit at night with only flashing lights, as opposed to steady-burning
lights resulted in 50-71% fewer avian fatalities. If future bird studies in the project area indicate
the potential for large numbers of birds to be exposed to the turbines, additional minimization
measures (such as turning turbines off during high risk weather events during night migration
periods) should be proactively implemented, particularly at night during spring and fall



migration when mortality is expected to peak. Further, if post-construction monitoring indicates
that bird mortality rates are higher than predicted in the Draft EA, then additional minimization
measures should be used in an adaptive management context. The EA currently does not provide
or require specific plans to obtain this data. As currently written, future studies remain
undefined, are not required, and may not reliably indicate the number of fatalities for both birds
and bats that occurs once operations begin. Studies need to be fully defined, should be reviewed
by 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” (Arnett et al. 2008). Within the
midwestern U.S. states, bat mortality rates (adjusted for bias such as searcher efficiency, carcass
removal, and unsearched areas) range from a low of 1.43 bats/MW/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 Alma, South Kent, and
Erieau), bat mortality rates ranged from 3.37-6.8 bats/MW/year within 50 m of the turbine from
April 1-October 31

(see: https://drive.google.com/drive/folders/O0B24A4SH _cewXVOVhTENxTGp3LVKk).

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 attracted 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 available roost (Cryan and Barclay, 2009). Research on how to avoid fatalities is
continuing. Currently, 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 turning during low wind speeds) during
times when bats are most at risk has been shown to reduce mortality (Arnett et al. 2011, Good et
al. 2012).

The draft EA concludes that the project is most likely 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/year. The ongoing bat acoustic studies may help to characterize
patterns of bat use of the offshore airspace during various seasons and provide relative
information 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 of 3.0 m/s has been reached at night during 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 36% and feathering at higher cut-in speeds showed greater
reductions in bat mortality rates (Good et al. 2012). If the acoustic studies currently ongoing
indicate the potential for large numbers of bats to be exposed to the turbines then DOE should
require that the applicant implement higher cut-in speeds, particularly in the fall (August 1-
October 31) when most bat mortality occurs, as a minimization 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 m/s at night. Feathering during these conditions could avoid a large proportion
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of bat mortality (Bowden et al. 2014).

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

Post-construction monitoring

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 in the Great Lakes, post-
construction mortality monitoring is a necessary component of the project that this EA is
evaluating. It will be difficult to detect carcasses struck by turbines in the open water
environment. Developing and validating methods for generating robust mortality estimates for
bats and birds, and testing methods to collect and identify carcasses at offshore wind projects is
critically important if this demonstration project is to inform future offshore wind development
in the Great Lakes and elsewhere. LEEDCo has proposed several methods of post-construction
monitoring and the Service has recommended pursuing certain options, including emerging
technological tools (see Service’s Feb. 28, 2017 letter, also Flowers 2015, Suryan et al., 2016).
However, in order to first test if these technologies would be effective, preferably in conjunction
with each other, they need to be tested on 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 for effective fatality monitoring and that the
techniques be validated using land-based facilities prior to funding construction and preferably
prior to finalizing the EA. We strongly recommend that DOE condition the funding of the
project on inclusion of a robust post-construction mortality monitoring protocol which has been
reviewed and commented on by the Service, and that specific funding be targeted for this project
component.

National Environmental Policy Act (NEPA)

In our October 21, 2016 letter (attached), we advised DOE that we believed an EA was not the
proper document for the proposed project. We stated, starting on page 7, that this project had
three attributes that typically require an Environmental Impact Statement (EIS) according to
CEQ regulations. This included (1) that possible effects on the human environment are uncertain
and (2) that the project is precedent setting since it is the first proposed off-shore wind facility in
freshwater and that it is intended as a demonstration project. Finally, (3) there is uncertainty
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
studies, there is likely to be little more certainty of biological impacts 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 Alternative, this document does not fully analyze any
additional alternatives as called for in 40 C.F.R. § 1502.14. 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 greater than anticipated.



A second missing component is a discussion in the Cumulative Impacts section that addresses
the cumulative 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 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.” 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 alternatives and comparing that to the current Proposed
Alternative 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-construction 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 alternative with a to-be-determined method of monitoring,
as currently proposed.

Summary

In summary, there is great uncertainty as to how 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 environment may behave
similarly to those on land, or they may not. Pre-construction monitoring data that is in 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 is aware of to accurately determine
numbers and altitudes of nocturnal 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
commercial construction. Bird and bat interactions with wind turbines are not well understood
and this is especially true for off-shore facilities.

Existing off-shore wind projects in Europe have collected post-construction data relating to
avoidance and displacement of waterfowl, but mortality data has 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 translated to fatalities. Innovative technological methods
will be necessary in the offshore 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 sufficient, we believe that DOE should include an alternative that
presents defined and adequate pre- and post-construction studies and an adaptive management



strategy. Finally, the NEPA analysis should include an analysis of the potential cumulative
impacts of facilitating accelerated development of utility-scale wind power in Lake Erie.
Thank you for the opportunity to provide comments on this proposed project. Please contact
Megan Seymour at extension 16 in this office for further information.

Sincerely,

Dan Everson
Field Supervisor

cc: Erin Hazelton, ODNR Division of Wildlife, Columbus, Ohio,
Erin.Hazelton@dnr.state.oh.us
Kenneth Westlake, EPA Region 5, ORA Division, westlake.kenneth@epa.gov
Joseph Krawczyk, U.S. Army Corps of Engineers, Buffalo District,
joseph.w.krawczyk(@usace.army.mil
Stuart Siegfried, Public Utilities Commission of Ohio, stuart.siegfried@puco.ohio.gov

Attachments:

Attachment 1: Service correspondence on the LEEDCo project: March 3, 2017; February
28, 2017; October 21, 2016; March 24, 2014; November 15, 2013; and April 24, 2009.

Attachment 2: U.S. Fish and Wildlife Service avian radar, preliminary data from
Cleveland, Ohio, early fall 2017
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LeedCo Icebreaker Pre-construction and Post-construction Monitoring Survey Protocol

U.S. Fish and Wildlife Service and Ohio Department of Natural Resources Division of Wildlife

Comments

Feb. 28, 2017

The below comments represent U.S. Fish and Wildlife Service and Ohio Department of Natural
Resources Division of Wildlife recommendations 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) and low (~water
level) detectors. If the “high” and “low” detectors are separated by at least 40
m, add a “middle” (~30 m) detector too.
ii. On 3 and 7 mile buoys—low detector
iii. 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 15, 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 (~10 m)detectors
ii. On crib—high, low detectors
iii.  On 10 mile buoy —high and low detectors
c. Rationale
i. Provides bat species composition at various altitudes, index of bat activity
overall 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
i. Focus on waterfowl (esp. red-breasted mergansers that are easily spooked),
bald eagles, ice relative to location of birds
ii. Survey transects should run parallel to the turbine string.
iii. Dates: mid-October - end of May
iv. Frequency: Every 2 weeks



3.

Radar

v. Transect spacing: Transects should be close enough to the turbines to observe
birds between the turbines, but need to be a safe distance from the blades.
vi. Flight heights: 76-100 m in order to detect small waterbirds.
vii. Flight speeds: 150-200 km/h (unless constrained 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
ii. Year 1 after construction, year 4 after construction
Rationale
i. Species numbers, distribution, use of project area seasonal 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 outlined to address waterfowl. NEXRAD data
is not useful for assessing bird/bat behavior within rotor 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 protocol.

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

iii. Our second choice is to install one or all turbine bases prior to fall (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 furthest point from shore, place radar unit on it
and begin collecting data on fall migration as other bases are being installed.
Install towers, with radar on platform collecting data until last tower is erected.
(Assumes data collected for 6-8 weeks over fall migration period, which is key
focus). Additionally, install radar on Cleveland crib with elevated antenna for
spring and fall.

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 would use the comparison
between 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.



V.

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

Preferred is single radar, on its own platform, within project area, in years 1, 3,
and 5, from spring-fall.

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

d. Rationale

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.

Because 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.

e. Successful performance criteria

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

4. Carcass monitoring

a. Pre-construction—proof of concept development

Bat nets—We believe this concept could have merit, but we would like to see a
more 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 sure to consider carcass distribution of bats relative to distance from turbine.
Net should be designed to collect at least 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 technology 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 detailed proposal and plans, and a land-based
test concept and submit to FWS and ODNR for review.

Identiflight—The original application for this technology (detecting golden
eagles during daylight and shutting down turbines) is very different that the
application needed for this project (detecting small 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.



ii. “Thunk detection”—If proof-of-concept test works, then install on 3 turbines
during years 1, 3, and 5, and beyond, through the lifespan of the technology.
iii. 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
recommend 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 least to guild
Successful performance criteria—ability 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.




























































Review of:

Spring — Fall 2010
Avian and Bat Studies Report

Lake Erie Wind Power Study
(Prepared by TetraTech, A. Svedlow 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.

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



Methods

e 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 antenna in
order to ascertain the degree of interference related to weather, sidelobes, building
interference on the crib, waves, insects, etc., that may influence target counts.

e 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.

e 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.

e 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.

e What was the VSR offset? It is reported as 750-1750m on Pg ii and 250-1250 on Pg 11.

e 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.

e Page 7: What was the true number of days with useable data when offshore, 11 or 13?

e 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?

e 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

e Survey effort (volume sampled) differed between areas below the RSZ, within the RSZ
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 large 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 throughout 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 be
helpful in determining when vertical or horizontal radar was offline during the season.

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.



Caution should be used if using means as a metric for heights due to the potential for
skewed distribution of targets. Medians, or preferably, 50m 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 pulses 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
promote 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 gulls and other birds have a large effect on the spring data?
Page 9: Are rain tracks from virga events still included in the data? It 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.



e 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.
TrackPlots summarized at 15-minute intervals can easily be filtered out.

Insect Event on X-Band Vertical Radar. Episodes like this preclude any gathering of
relevant data and must be filtered.



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) while
onshore targets continue to move northeast at dawn.

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
favorable to migration could also be responsible for low numbers of targets.



Random daytime (pre-sunset) movement of targets. Horizontal scanning radar on
left shows random movements as portrayed by the various colored plots in relation
to the compass rose. Blue indicates north direction. There is little high elevation
target activity on the vertical scanning radar on the right.

Strong nighttime movement of targets. Horizontal scanning radar on left shows
strong northern directionality of targets. The vertical scanning radar on left shows
targets flying at higher elevations (up to 5,000’) than the previous 6-7PM example.



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 fall 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) at a 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
guery 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.

e 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”

e 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 regularly 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 failure, 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.
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e 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.

e 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.

e 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. Nocturnal 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.

e 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
Bat Acoustics:

e 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.

e 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.

e Bat mortality caused by wind turbines is heaviest during fall migration. Since the
acoustic monitoring portion failed to survey for bats in the fall season, this report falls
short of adequately describing potential effects to bats by this project.

e Additional relevant information concerning bats and offshore behavior has been studied
by Stantec Consulting Services Inc. The citation is: Pelletier, S.K., K. Omland, K.S. Watrous,
T.S. Peterson. 2013. Information Synthesis on the Potential for Bat Interactions 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. 119 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)

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

e We use the same acoustic monitors and our maximum range is under 100m (not the
300m as reported on Pg 44).

Boat Based Surveys:

e 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 most difficult to detect),
and infrequent schedule of surveys (once a week or so). This methodology also is biased
due to the conditions surveys were performed in that may not have been optimal for
migration.

e 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 long-eared bat as a proposed species.

e Referred to 1 year of acoustic monitoring. It was actually one season.

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

e 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 northern Indiana.

e 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.
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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

Attachment 2 contains preliminary data from the U.S. Fish and Wildlife Service’s (Service)
avian radar unit located on the shore of Lake Erie in Cleveland, Ohio during 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 biological periods (dawn, day, dusk, night), and graphs
showing the volume-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 zone.

While data collection is ongoing, the data presented in this attachment are only from the first part
of the fall 2017 migration season, when migration activity was only underway for about 2 weeks
(Figures 1 and 2). This is the only data that was available for analysis at this point in time,
however as the season progresses additional information will be obtained and analyzed. From
our 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 vertical
scanning radar (VSR) indicates 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 Attachment 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 Erie. Thus, we are able to see approximately 2 miles out across the lake.
Within this offshore area, we see targets arriving from further out in the lake (Attachment 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 them, leading us to believe
that the targets have crossed over Lake Erie.



At the Cleveland site the data collected to date also show high migrant use along the shoreline of
Lake Erie. However, this does not mean that there is no or low activity over the open water. Our
radar units often recorded targets flying in from over the open water, and potentially landing in
the near-shore area at dawn. These targets that arrive from over the lake are part of the reason
that we find a concentration of migrants in the shoreline area.

Figure 1. The above figure shows an hourly time series of radar targets on the Horizontal Scanning Radar
(HSR) 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 the Horizontal Scanning Radar (Figure 1) and
Vertical Scanning Radar (VSR, Figure 2). The HSR covers a wider geographic area, but is sensitive to
counting the same individual target multiple times or having area blocked by obstacles on the landscape.
The VSR, while covering a smaller area, is less likely to have issues with multiple-counting or blockage,
and provides a more conservative estimate. Spikes in targets per hour centered around midnight are
indicative of migration events. Apparent migration events are indicated on August 13-17, 20, 23-24,
August 30-September] and September 4-6. The HSR was not operational from approximately 1:00 am
August 25 until mid-day August 29 and again on mid-day September 2-4. The pulsed nature of these
migration events necessitates continuous sampling. Gaps in the data represent time periods when the radar
was down due to malfunction or time periods where large amounts of rain or other clutter occurred.



Figure 2. The above figure shows an hourly time series of radar targets 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 Horizontal Scanning Radar (HSR,
Figure 1) and Vertical Scanning Radar (VSR). The HSR covers a wider geographic area, but is sensitive
to counting 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 centered 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 nocturnal migration events. Gaps in the data represent time periods
when the radar was down due to malfunction or time periods where large amounts of rain or other clutter
occurred.



Figure 3. Rose graphs showing the flight direction of migrants during each biological period (dawn, day,
dusk, and night) during early fall migration in Cleveland, Ohio. Note the different scales on the four
graphs. Night movement shows a strong 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 directions may shift as the season goes 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 fall migration in Cleveland, Ohio.
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 altitude for clarity, and target density is relatively low at altitudes of 1300-2800 m.
Warmer colors indicate higher target density. Mean and median nocturnal flight altitudes are indicated by
the dark and light blue lines, respectively. Note that 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 data provide a more precise view of migratory activity
than the NEXRAD data presented in the EA, since 1) individual targets are tracked rather than reflection
densities, and 2) 50 m bins are used rather than 300 m bins. Note also that the highest density is relatively
close to the rotors-swept zone, and atmospheric conditions can raise or lower the center of density. In
addition, due to clutter issues at our site and narrower beam width at low altitudes, we are likely
underestimating the density of migrants at altitudes below 150m.



TrackPlots

Below are a series of 15 minute TrackPlots for the horizontal scanning radar (HSR) that is
automatically generated by the radar software. These data have not undergone final editing and
they may contain minor errors. Each line represents either a single flying bird, bat, or tight flock
of these animals (target) detected by the radar unit over a 15 minute period. The images have
been selected to demonstrate migrants engaged in overwater flight during moderate to high
periods of migration.

The tracks overlay a satellite photo that accurately shows the location for this portion of
Cleveland and Lake Erie with north corresponding to up in the image. The shoreline is shown as
a white line overlaying the tracks and the radar location is depicted as a white dot near the center
of the image. The color of the track identifies the direction of travel for each target as does the
orientation of the line. The color wheel in the upper right of each image decodes the direction of
travel with red being south; blue, north; green, east; and violet, west. Collectively, the images
demonstrate large numbers of migrants approaching the shoreline from open water that most
likely crossed the lake from the north shore. Date and time are embedded in the graphic in the
top left corner starting with year, month, date, and beginning time of the recording in military
time. The fourteen images below capture migration events with large or predominant lake-
crossing components during 12 separate nights (Augustl2-September 17), approximately 1/3 of
nights in this timeframe. The image below was recorded on August 12, 2017 starting at 5:15 am
(and extending through 5:30 am), Eastern Standard Time.

Figure 5. Moderate migration from offshore. Migration typically is decreasing at this time due
to the approach of dawn.



Figure 6. This graph depicts moderate migration coming from off-shore and moving to the south
and south-southwest. Migration typically peaks within several hours of midnight, building from
just after dusk and tapering off as dawn approaches.



Figure 7. This graph depicts another example of moderate migration. Targets are flying towards
shore before dawn.



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 midnight.



Figure 9. Heavy migration moving primarily in a south and southwest direction as midnight
nears.
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Figure 10. This graph depicts moderately heavy migration near dawn moving predominantly to
the south and southeast.
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Figure 11. This graph depicts another example of moderate migration before dawn.
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Figure 12. This graph depicts heavy migration just before midnight moving in a southeast
direction.
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Figure 13. This graph depicts heavy migration an hour after midnight 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 graph depicts moderately heavy migration near the middle of the night with
targets moving primarily south to southeast. Migration is pulsed and intensity varies from night
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 graph 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
offshore 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 turn south or
southwest after reaching shore.
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South-bound Target Arrival at Cleveland

A C

8:00pm EDT  [Sunset at 8:01pm] 8:30pm 9:00pm

D E 7

9:30pm 10:00pm 10:30pm

The plots above document the arrival of south-flying targets on the southern shore of Lake Erie (Cleveland radar site)
approximately one and a half hours after sunset, and approximately one hour after the onset of migration on the night of
August 31, 2017. Each plot represents 15 minutes of target tracking, 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
flight for each target, according to the color wheel at the top right of each plot: blue is north, green is east, red is south,
and pink is west. Distance from our Cleveland site to the north shore of Lake Erie is approximately 80 km (50 miles). An
average groundspeed of 61 kilometers per hour (17 m/s) has been recorded for migrants crossing large bodies of water
(Bruderer and Liechti, 1998). Thus, migrants leaving at dusk should begin to arrive on shore approximately an hour and a
half later, almost exactly the time elapsed observed (panels A and D).

Low activity at the time of sunset (8:01 pm EDT)

Migration begins in the half hour after sunset with flight to the west and southwest, and relatively low activity
offshore (upper left of the plot)

Migration continues through the next half hour, mostly to the southwest, and heavier over land.

At 9:30, southern-moving (red) targets enter, particularly in the offshore portion of the plot.

In the next half-hour, south-bound target activity increases dramatically.

Heavy migration activity with predominant orientation to the south and southwest is evident throughout the plot.
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