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The Energy and Wildlife Action Coalition (“EWAC”)1 submits these comments in response to
the U.S. Fish and Wildlife Service’s (“Service’s”) Notice of Updated Collision Risk Model Priors for
Estimating Eagle Fatalities at Wind Energy Facilities (the “Notice”).2 EWAC appreciates that the Service
has devoted time and resources to updating its Collision Risk Model (“CRM”) priors and also appreciates
the opportunity for public review and comment.3 As you are already aware, EWAC has submitted a
request for an extension of time of this public comment period. EWAC believes an extension would be
helpful – the Notice did not provide enough data to allow for EWAC to provide a meaningful analysis of
the CRM updates. From what EWAC can discern from the limited information provided in the Notice,
the results of the CRM are contrary to and unsupported by available data.

The CRM has a significant impact in the eagle permitting process for wind energy projects. The
take estimates produced by the CRM are the foundation upon which many of the permitting components
are based. Depending on where the take estimate falls within an eagle management unit (“EMU”) and the
Local Area Population (“LAP”), this estimate impacts the availability of a permit, mitigation
requirements, level of National Environmental Policy Act (“NEPA”) analysis, and design of the post-
construction monitoring program. All of these components have significant time and cost implications
for a potential permittee. Moreover, the take estimates generated by the CRM impact the public’s
perception of projects seeking take authorization under the Bald and Golden Eagle Protection Act
(“BGEPA”). Based on the limited information provided in the Notice, it is not clear that at rational basis
exists for incorporating the new priors into the BGEPA permit program. Given the significant impact that
the take estimate has on the permit process, the new priors should not be used unless and until additional
information is provided to the regulated community that supports their use in the permit process.

I. The Fe d eral R egis ter P u blication and P rior A naly sis D o N ot P rovid e E nough
Information to C ond uct a M eaningfu l A naly sis,and the Service Shou ld P rovid e
A d d itionalInformation before FinalizingA ny U pd ate s to the C R M or Its P riors.

As mentioned above, EWAC would be able to provide a more meaningful analysis of the CRM
updates if the Service provided more information. As written, the Notice has limited details about the
data and approaches used to develop the updates to the CRM priors. Below are a number of areas in
which more information would allow for meaningful analysis.

1. Statis ticalmethod s:The Service did not present the statistical methods used to develop the
new priors. EWAC requests information on how the exposure priors and the collision priors
were calculated with enough level of detail to allow replication, as would be presented in a
scientific publication. In addition, the Service did not provide the parameters for the new
priors. EWAC requests that the Service provide the parameters for the new priors for
exposure rate and collision probability for bald and golden eagles.

2. U s e ofEagle O bs ervations:There is a lack of information presented to understand when
eagle observations or eagle minutes were used in the Service’s analysis. EWAC requests that

1 EWAC is a national coalition formed in 2014 whose members consist of electric utilities, electric transmission
providers, and renewable energy entities operating throughout the United States, and related trade associations. The
fundamental goals of EWAC are to evaluate, develop, and promote sound environmental policies for federally
protected wildlife and closely related natural resources while ensuring the continued generation and transmission of
reliable and affordable electricity. EWAC supports public policies, based on sound science, that protect wildlife and
natural resources in a reasonable, consistent, and cost-effective manner.
2 83 Fed. Reg. 28,591 (Jun. 20, 2018).
3 83 Fed. Reg. 32,071 (July 11, 2018).
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the Service provides information regarding when eagle observations were used to estimate
eagle minutes and how the Service adjusted eagle observations to eagle minutes.

3. Fatality E s timate M e thod s.The Notice does not provide the methods used to estimate
fatality rates for the new collision rate priors, including how the Service addressed “zeroes”
in monitoring data. The report suggests an unbiased estimator such as Huso (2009) or Péron
et al. (2014) should be used to estimate fatality rates. However, these estimators presented
either (1) are biased when the number of fatalities found during monitoring is 10 or fewer,
which is inappropriate for eagles (Korner-Nievergelt 2011) or (2) use a multistate capture-
recapture protocol (Péron et al. 2014) which is a data structure not found in most post-
construction monitoring studies following the recommendations in the USFWS Land-Based
Wind Energy Guidelines (USFWS 2012). Creating further confusion, the request for
comments states “The Service uses models in our update that account for imperfect detection
when dead eagles are not encountered during monitoring, because there is ample evidence
that finding no dead eagles does not mean there were no eagle fatalities.” This implies the
use of a statistical method not identified in the CRM publication. Therefore, EWAC requests
support for the statement that there is “ample evidence” and more detailed information on
methods used to estimate fatality rates, including the specific statistical methods with respect
to how zeros were treated in the analysis.

4. D atas e ts: The Service acknowledges that, “...to update the national priors, data must be
available from a sufficient number of sites to ensure representation across the nation, both in
terms of pre-construction exposure and post-construction fatalities.” However, the Notice
does not identify the data sets used nor does the Notice provide the criteria by which the
Service chose to include or exclude individual datasets. What can be gleaned from the Notice
given the small subset of data used, however, is that the Service’s “defined set of criteria” for
determining the suitability of data from each wind facility was too limiting and should be
broadened. The Eagle Conservation Plan Guidance (“ECPG”) states that the exposure rate
prior is meant to include the range of possible exposure rates for any project considered and
the collision rate probability distribution attempts to include the range of possible collision
probabilities across the set of potential sites to be considered (USFWS 2013). Therefore, the
projects selected for inclusion in the dataset to develop new priors should be representative of
golden and bald eagle use, from high to low, and should include fatalities across the United
States.

Further, we are particularly concerned about the limited datasets used to develop the priors,
particularly for bald eagles. Although 419 sites were evaluated, only 13 sites were used for the collision
risk priors for bald eagles (3% of sites) and 21 sites were used for golden eagles (5% of sites). This
indicates a highly reduced dataset; however, a justification is not provided for the exclusion of individual
data sets nor is the geographic range of the datasets identified in the Service’s final analysis. Similarly,
for exposure priors, 59 sites of the 419 sites (14%) were included for bald eagles and 61 sites (14%) for
golden eagles, yet there is no mention of the representation of eagle use among the projects to ensure that
the exposure priors captures the ranges from low to high use nor is the geographic range of the final
dataset referenced.

EWAC requests that the Service provide the criteria by which agency staff included and excluded
the datasets and that all datasets reviewed whether included or excluded be provided to the public for
consideration. This dataset should also include more information about the geographic distribution of the
projects used to do the analysis, the eagle use of the project and where it falls on a spectrum from high to
low, and whether the studies had been developed to estimate bird/bat take as opposed to eagle take (e.g.,
proportion of facility searched, plot size, species used for bias trials).
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II. The collision rate priors pre s ente d by the Service are ine xplicably higher than expecte d
given available pe er-review e d approache s.

The Notice compares take predictions using the exposure rate presented in New et al. 2015 to the
new priors. However, Service staff currently uses the ECPG priors, not the New et al. priors, to evaluate
the permitted level of take for a project obtaining an eagle take permit. Therefore, in order to understand
the implications of the new priors for real projects, we compared take predictions using the ECPG priors
and the new priors. Given that the Service did not provide the details of its methods, EWAC estimated
the new priors by assuming that methods similar to those provided in New et al. 2015 and the ECPG had
been used to generate the distribution parameters of the priors (see Appendix A of this letter for details).
Specifically, we predicted the golden eagle take for 26 wind projects presented in Bay et al. 2016 using
the ECPG priors and the new golden eagle priors (Table 1).

The eagle minutes (see Appendix A in Bay et al. 2016) and survey hours (see Table 1 in Bay et
al. 2016) were used to update the exposure rate priors to estimate a posterior distribution for exposure
rate. The number of turbines and rotor diameter (see Appendix A in Bay et al. 2016) were used to
estimate the expansion factor and it was assumed all facilities were operational for 12 hours per day. The
ECPG collision probability prior and the new collision probability prior were used to predict fatalities at
each facility. The new golden eagle priors predicted higher annual take for all 26 projects.

The biggest difference in predicted take for golden eagles using the new golden eagle priors and
the ECPG priors was observed at Klondike (difference = 7.76 eagles per year at the 80th credible interval),
followed by Vasco (difference = 4.11), Tuolumne (difference = 2.90 eagles per year), and Alta Oak Creek
Mojave (difference = 2.12 eagles per year). These facilities had a lower survey effort (i.e., fewer than 110
hours of survey) relative to other facilities in the dataset and the new golden eagle exposure rate prior had
more influence on the predictions relative to the ECPG exposure rate prior.

Foote Creek Rim Phase I and Foot Creek Rim Phases II-II had a difference in predicted take of
less than 0.04 golden eagles per year using the new golden eagle priors and the ECPG priors. The facility
had 1,290 hours of survey and relatively high eagle use compared to the rest of the projects in the dataset.
Therefore, it appears that in these high survey effort, high eagle use projects, the new golden eagle
exposure rate prior and the ECPG exposure rate prior had approximately the same influence on the take
prediction.

We know from the post-construction mortality data available that this increase in the fatality
prediction for golden eagles using the new priors does not provide a more accurate prediction of take for
the 26 facilities presented in Bay et al. 2016, but rather increased the over-prediction of eagle fatalities.
The number of golden eagle carcasses found during post-construction monitoring and incidentally are
presented in Table 1. For most facilities, both the ECPG priors and the new priors provide a conservative
take prediction (i.e., overestimate). The new golden eagle priors provide a more conservative take mean
golden eagle fatality prediction than the ECPG priors, and over-predict take relative to observed take for
22 of the 26 facilities presented. Eighteen of the 26 facilities did not have eagle fatalities observed during
post-construction monitoring. Annual fatality predictions for the 18 facilities with no observed golden
eagle fatalities using the new priors ranged from 0.06 to 6.42 golden eagles per year while annual fatality
predictions using the ECPG priors ranged from 0.02 to 1.38 golden eagles per year. At four facilities, an
average of one eagle fatality was observed per year and using the new priors annual fatality predictions
ranged from 2.27 to 4.29 golden eagles per year while annual fatality predictions using the ECPG priors
ranged from 2.26 to 4.21 golden eagles per year. The ECPG priors already over-predicted take as
compared to the results of the post-construction fatality monitoring. The new CRM priors further over-
estimate take predictions. It is an unreasonable result for the updated priors to move further away from
actual fatality data, particularly in light of the implications higher take estimates have for prospective
permittees.
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In addition, the difference between predicted golden eagle take using the new golden eagle priors
compared to the ECPG priors was generally smaller for facilities with smaller turbines while the
difference was generally larger for facilities with bigger turbines (Figure 1). Turbines with a rotor radius
of 50 m or larger are being proposed at new wind facilities; therefore, the new priors will likely produce
higher take predictions for golden eagles relative to the ECPG priors for these facilities, despite
repowering finding the opposite relationship (Leslie et. Al., 2012). Take predictions for golden eagles
using the ECPG priors are currently designed to be conservative (i.e., over-estimate). However, take
predictions using the new golden eagle priors will be even more conservative because turbine rotor size
are increasing and this change will result in an additional increase in predicted take when using the new
golden eagle priors relative to the ECPG priors.
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Table 1. Results from post-construction fatality monitoring studies and annual predicted take for golden eagles using the priors
presented in the Eagle Conservation Plan Guidance and the new priors.

Facility

Number of Golden
Eagle Fatalities
Found During

Carcass Searches

Number of Golden
Eagle Fatalities

Found Incidentally

Post-
Construction
Monitoring

Survey Length
(months)

Annual Take
Prediction (80

th

Credible
Interval): ECPG

Priors

Annual Take
Prediction (80

th

Credible Interval):
new Golden Eagle

Priors

Alta-Oak Creek Mojave (Alta I) 0 0 12.5 0.41 (0.61) 1.05 (1.61)

Alta-Oak Creek Mojave (Alta II-V) 0 2 14.5 0.43 (0.65) 1.81 (2.77)

Campbell Hills 0 1 12 4.21 (6.21) 4.29 (6.58)

Combine Hills 1 0 24 0.39 (0.57) 0.71 (1.09)

Diablo Winds 1 1 24 0.54 (0.80) 0.59 (0.91)

Dry Lake I 0 0 14 0.13 (0.19) 0.29 (0.44)

Dry Lake II 0 0 12 0.13 (0.19) 0.30 (0.45)

Elkhorn 2 0 24 3.28 (4.84) 3.53 (5.41)

Foote Creek Rim (Phase I) 0 0 36 0.96 (1.41) 0.94 (1.44)
Foote Creek Rim
(Phase II and III)

1 0 18 0.55 (0.81) 0.54 (0.83)

High Winds 1 1 24 2.26 (3.33) 2.27 (3.49)

Hopkins 0 0 24 0.15 (0.23) 0.59 (0.90)

Kittitas Valley 0 0 12 0.32 (0.48) 0.70 (1.07)

Klondike 0 0 72 1.36 (2.06) 6.42 (9.82)

Leaning Juniper 0 0 24 0.32 (0.47) 0.70 (1.08)

Nine Canyon 0 0 12 0.02 (0.04) 0.17 (0.25)

Shiloh I 1 0 36 0.24 (0.35) 0.38 (0.58)

Shiloh II 0 0 12 0.11 (0.16) 0.27 (0.42)

Stateline 0 0 30 0.67 (0.99) 1.45 (2.22)

Tuolumne 0 0 12 1.38 (2.06) 3.24 (4.97)

Vansycle 0 0 12 0.03 (0.04) 0.06 (0.09)

Vantage 0 0 12 0.14 (0.21) 0.50 (0.77)

Vasco 0 1 12 3.47 (5.16) 6.05 (9.27)

Wessington Springs 0 0 8 0.09 (0.14) 0.41 (0.62)

White Creek 0 0 48 0.17 (0.27) 1.04 (1.59)

Wildhorse 0 0 12 1.21 (1.79) 1.99 (3.06)

Windy Flats 0 0 12 0.37 (0.56) 1.39 (2.13)
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Figu re 1.Difference in take annu altake pre d ictions forgold en eagle s for26projects in B ay
e t al.2016u singthe priors pre s ente d in the Eagle C ons ervation P lan Gu id ance
(E C P G)and the new priors by rotorrad iu s.
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III. The R e s u lts ofthe U pd ate d C R M A re C ou nter-Intu itive withre spect to bald eagle s.

The Notice notes that bald eagle fatality estimates from the new priors are higher than those of
golden eagles, and that this result is not counterintuitive. EWAC respectfully disagrees. In the following
subsections, EWAC provides biological support, studies, and examples that demonstrate that the
Service’s conclusion with respect to bald eagles does not align with the best available science. In sum,
the use of CRM collision priors that suggest bald eagles are at higher risk for collision than golden eagles,
based solely on eagle use and collision data from a few limited sites, would seem to unreasonably ignore
significant evidence to the contrary. Accordingly, the new CRM priors should not be used to estimate
bald eagle take for purposes of implementing the eagle permit program.

A. Differences in behavior between the two eagle species.

The ECPG notes that there are a wide variety of factors that may put raptors at risk of turbine
collision (USFWS 2013). However, a key risk factor that appears to put raptors at particularly high risk is
active hunting or diving for prey – a behavior that might distract raptors and presumably makes them
more susceptible to turbine collisions (Hunt 2002, Barrios and Rodriguez 2004, Hoover and Morrison
2005, DeLucas et al. 2008, Smallwood et al. 2009). Crucial to this risk factor are differences in foraging
habitat selection and flight behaviors between bald and golden eagles, which we believe will result in
higher collision risk for golden eagles.

Bald and golden eagles generally have different diets, thus influencing their habitat selection.
Golden eagles use a variety of habitats, but are often found in open areas, where open landscapes provide
prey resources that frequently include prairie dogs, grounds squirrels, or rabbits (Kochert et al. 2002).
Primary habitats for bald eagles are typically tied to large aquatic ecosystems where foraging
opportunities are readily available (i.e., fish and waterfowl availability), although they also scavenge in
terrestrial landscapes for small mammals or carrion from road kill or livestock operations (Watson et al.
1991, Buehler 2000). Across the U.S., wind turbines are most commonly sited in open landscapes that
include grasslands/pasture, shrub-steppe habitats, or cultivated agricultural lands. Generally, these
habitats would be expected to provide more typical foraging areas, and thus higher risk areas, for golden
eagles compared to bald eagles.

When hunting, golden eagles might more frequently engage in flight behaviors that puts them at
higher risk of turbine collisions. Golden eagles are much more active fliers, estimated to spend between
15 and 28 percent of their time flying (depending on sex and season), and more time hunting while in
flight than bald eagles (Bergo 1987, Collopy and Edward 1989). In one study, golden eagles spent over
40% of their time in flight “slow gliding”, an aerial behavior associated with hunting activity (Bergo
1987). Alternatively, bald eagles tend to spend more time perched and when they are flying, only a
relatively small portion of this time is spent actively hunting. For example, bald eagles only spent
between 1% and 7% of their daily activity in flight throughout the year; of the time in flight, 56.0% was
directional flight and only 3.9% was described as predation flights (Stalmaster and Gessaman 1984,
Watson et al. 1991, Buehler 2000). Therefore, the amount of time that bald eagles are engaging in risky
behaviors is significantly less than golden eagles.

While the underlying assumption of the Notice is that there is a general relationship between
eagle use (i.e., exposure) and fatalities, we suggest the Service more closely consider the specific type of
eagle activity. The available information suggests that differences in expected habitat use, daily activity
budgets, and, in particular, flight styles are likely to make bald eagles less susceptible to turbine collision
than golden eagles.
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B. Existing data and studies do not support the contention that behaviors create elevated risk
to bald eagles.

In the Notice, there is the suggestion that bald eagles might be at higher risk to collision than
golden eagles because bald eagles “engage in social behaviors and intra-specific interactions that may
make them more vulnerable than golden eagles to collisions.” There are no citations provided for this and
we find this argument purely speculative and not supported by the available data on eagle fatalities at
wind energy facilities nor by available information on bald eagle flight behaviors.

The bald eagle population in the contiguous U.S. is nearly twice that of golden eagles, the bald
eagle population is growing significantly whereas the golden eagle population is stable, and bald eagles
have a wider distribution than golden eagles (USFWS 2016a). Nevertheless, eagle carcasses found at
wind energy facilities currently suggests that golden eagles are at greater risk to turbine collisions than
bald eagles – only 7.1% of carcasses reported by Pagel et al (2013) were from bald eagles, while 92.9%
were from golden eagles despite the differences in population size. At a single wind energy facility in
Wyoming, as many as 12 golden eagles carcasses were reported (Pagel et al. 2013). Similar levels of bald
eagle fatalities have not yet been reported at any wind facilities (Pagel et al. 2013, USFWS 2016a), even
though in some cases wind turbines are located in areas with relatively high levels of bald eagle activity.
As an example, up to 20% of the contiguous U.S. bald eagle population migrates through or winters in
Iowa (IADNR 2007), where there were over 4,000 operating utility-scale wind turbines as of 2012
(AWEA 2017). Although extensive fatality monitoring studies have been completed at wind energy
facilities across Iowa, only a three known bald eagles were reported across the state as fatalities at wind
energy facilities from 1997 to June 2012 (Pagel et al. 2013). If the Service has data supporting a different
conclusion, EWAC request that it be presented to support the conclusions drawn.

Only a relatively small percentage of time that bald eagles are flying actually involves social or
intra-specific interactions such as territorial aggression among eagles (Watson et al. 1991, Buehler 2000),
making the contention that these behaviors put bald eagles at high risk for collision seems unlikely, given
that these behaviors are undertaken by both bald and golden eagles (Kochert et al. 2002). As these
behaviors are more frequently associated with winter roosts, nest sites, or communal feeding areas
(Stalmaster and Gessaman 1984, Fisher 1985, Watson et al. 1991, Buehler 2000), it would be these
features that create potential elevated risk scenarios and not general eagle flight time captured in the CRM
exposure distributions. Furthermore, these intra-specific interactions are typically very brief (e.g., less
than one minute), limiting the duration of hypothetical elevated collision risk (Fischer 1985). Finally,
given that the population size of bald eagles is notably larger than golden eagles, if these behaviors were
increasing risk, then fatalities of bald eagles should already be greater than golden eagles, which has not
been documented to date.

In sum, rather than reasoning that bald eagles “engage in social behaviors and intra-specific
interactions that may make them more vulnerable than golden eagles to collisions,” it appears that a more
plausible justification for the differences in documented fatalities is that there is an actual disparity in
collision risk between bald and golden eagles due to their different habitat and hunting behaviors
described Section III(A) above. EWAC recommends that the Service reevaluate their results and
conclusions in the context of the known biology of both species.

C. EWAC produced examples comparing new priors at low, moderate, and higher eagle use
facilities to see how site-specific data interacted with the new priors.

EWAC also evaluated the eagle take estimates generated by the new priors in the context of
different levels of eagle use at a project to see how site-specific data interact with the new priors. We did
this using the estimated parameters from Appendix A and we assumed the facility has 100 turbines with a
65 meter (m) rotor radius and operates 4,400 daylight hours per year. To evaluate different levels of eagle
use, we considered facilities with low (6 eagle minutes), moderate (30 eagle minutes), and high eagle use
(100 eagle minutes) during 200 hours of eagle use surveys (Table 3).
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The priors provide a “generic” basis for the CRM model, but ideally, site-specific data should
overcome the priors when calculating a take estimate to ensure that a take estimate is properly tailored to
the specifics of a particular wind energy facility. Site-specific data are used to update the prior to obtain
the posterior distribution when predicting annual take for a project. The point at when (or how much)
site-specific data overcomes the “generic” priors differs in the new CRM priors as compared to the ECPG
priors. In our example, golden eagle exposure was roughly the same for the new and ECPG priors for the
medium and high use examples, indicating that the site-specific data had overcome the priors. However,
in the low use example, the exposure rate using the new golden eagle priors was almost twice as high as
the exposure rate from the ECPG priors (Table 2). Therefore, the new prior developed for golden eagles
decreases the influence of site-specific data on the take predictions at facilities with low eagle use that, in
turn, results in higher take predictions when eagle use is low. Priors should be more readily influenced by
site-specific data to more accurately tailor take estimates at a particular wind energy facility.

The updated bald eagle prior for exposure rate has less of an influence on take predictions than
the new golden eagle prior when adding in site specific data. When we evaluated the differences between
the ECPG and new priors for bald eagles, the mean exposure rates were comparable (Table 2). Therefore,
the new bald eagle prior allows the site-specific data to define the exposure rate posterior distribution in
the model.

The difference in the take predictions between the new golden eagle priors and the ECPG priors
are highest at low risk sites and decrease as the use at a facility increase (Table 5). Using the new golden
eagle priors, take predictions using the new priors were 72% higher than take predictions using the ECPG
priors for low use facilities and 3% lower for high use facilities. Take predictions for bald eagles using
the new priors are higher compared to take predictions using the ECPG priors for low, moderate, and high
use facilities. This occurs as a result of the new higher collision priors. The bald eagle take predictions
using the new priors are 30% higher than take predictions using the ECPG priors for low use facilities and
22% higher for high use facilities. Again, these higher results do not align with post-construction
mortality data. Given the ECPG priors already overestimated take at wind energy facilities, any prior that
moves further away from actual fatality data should not be acceptable for the eagle permit process.
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Table 2. Estimated Exposure Rate (λ).

Variable

Low Use Moderate Use High Use

ECPG
Golden
Eagles

Bald
Eagles ECPG

Golden
Eagles

Bald
Eagles ECPG

Golden
Eagles

Bald
Eagles

1) Survey hours 200 200 200 200 200 200 200 200 200

2) Survey radius (m) 800 800 800 800 800 800 800 800 800

3) Recorded flight minutes below 200 m at
points

6 6 6 30 30 30 100 100 100

4) Eagle flight minutes ( ’: Line 3 + ) 6.97 13.82 7.53 30.97 41.82 31.53 100.97 111.82 101.53

5) Effort ( ’; survey hours x km
3

of area

surveyed + )
80.78 90.19 80.90 80.78 90.19 80.90 80.78 90.19 80.90

6) Mean exposure rate (Line 5 / Line 6) 0.08 0.15 0.09 0.38 0.46 0.39 1.25 1.24 1.26

Table 3. Expansion Factors (ɛ). 

Variable Spring

7) Estimated Annual Operating Time 4,400

8) Rotor Radius (meters) 65.0

9) Number of Turbines 100

10) Overall Expansion Factor 1178.66

Table 4. Collision Probability (C).

Variable ECPG Golden Eagles Bald Eagles

12) Prior Fatalities 2.31 1.62 2.55

13) Prior exposure events not resulting in
fatality

396.69 285.76 360.23

14) Prior mean collision probability 0.0058 0.0057 0.0070

Table 5. Take predictions at the mean and 80
th

credible interval.

Variable

Low Use Moderate Use High Use

ECPG
Golden
Eagles

Bald
Eagles ECPG

Golden
Eagles

Bald
Eagles ECPG

Golden
Eagles

Bald
Eagles

Mean Take 0.59 1.02 0.77 2.61 3.08 3.23 8.51 8.24 10.40

80
th

Credible Interval 0.87 1.56 1.14 3.85 4.72 4.71 12.54 12.65 15.12
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D. EWAC produced an example demonstrating that the dataset used to develop the bald
eagle collision probability prior is likely biased.

As the Service did not provide the datasets or the statistical methods to allow EWAC to recreate
the Service’s approach, the only avenue left to EWAC was to create an unbiased simulation to further
evaluate the new priors. EWAC, with the assistance of its technical consultant, produced simulated
datasets based using the exposure priors and other simulated information to try and recreate the Service’s
collision prior with an unbiased dataset. This simulation demonstrated that the dataset used to develop
the bald eagle collision probability prior is likely biased.

Based on the number of facilities used by the Service, EWAC developed collision probabilities
using the new updated exposure priors assuming 21 wind facilities in the dataset for golden eagles and a
subset of 13 facilities comprised the dataset for bald eagles. To evaluate the collision probabilities
estimated from this dataset, an example was developed using simulated data.

The number of turbines at each facility was randomly selected from a uniform distribution with a
range of values from 10 to 150 turbines. The rotor radius in meters was also randomly selected from a
uniform distribution with a range of values from 40 to 65 meters. The exposure rate was calculated for
each facility assuming 4,440 daylight hours per year and using the randomly selected number of turbines
and rotor radius (Table 6).

The number of golden and bald eagle exposures during one year of post-construction monitoring
was estimated as the product of the new mean exposure rates presented by the Service (1.21 and 3.19
eagle exposures per hour∙km3 for golden and bald eagles, respectively) and the expansion factor
(hour∙km3).

Estimated eagle fatalities for one year of post-construction monitoring were randomly selected for
each facility uniformly between 0 and 5 fatalities and it was assumed that the bald and golden eagle
fatality rate was the equal at each project. The collision probability was estimated for each facility as the
estimated eagle fatalities divided by the estimated exposures during post-construction monitoring. We
assumed the same estimated fatality rate for golden and bald eagles at each facility to help evaluate the
difference in the collision probabilities between the two species.

For this example, we assumed facilities 14-21 did not have data collected on bald eagles,
consistent with the dataset used to develop the new collision probability priors. The mean collision
probability for golden eagles was 0.0054 while the mean collision probability for bald eagles was 0.0025.
However, the new collision probability presented by the Service showed contrary results (i.e., the
collision probability for bald eagles was higher than the collision probability for golden eagles). This
difference indicates that the datasets used by agency staff may not be representative of existing wind
projects.

The new mean collision probability priors presented by the Service were 0.0056 and 0.0070 for
golden and bald eagles, respectively. Based on the example outlined above, for the bald eagle collision
probability to be higher than the golden eagle collision probability one of the following must be true:

 the estimated bald eagle fatality rates had to be higher than the estimated golden eagle fatality
rates at facilities; or

 the dataset used to estimate the exposure rate prior for bald eagles likely contains higher bald
eagle use than the dataset used for the collision prior.

It is unlikely that the estimated bald eagle fatality rates was higher than the estimated golden
eagle fatality rates at facilities based on our knowledge of the composition of known bald and golden
eagle fatalities at wind facilities (Pagel et al. 2013). This means that the dataset used by the Service to
estimate the collision probability was likely developed using facilities with lower bald eagle use relative
to the dataset used to estimate the exposure rate. Therefore, it is likely that the dataset agency staff used
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to develop the new collision probability priors for bald eagles is not representative of wind energy
facilities across the United States. Generally, site-specific data are not used to update the collision
probability prior and therefore, accurate collision probability priors are important. A biased dataset could
lead to over-predicting eagle take for most wind energy facilities.
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Table 6. Example of golden and bald eagle collision probability calculations.

Facility
Number of
Turbines

Rotor
Radius

(meters)

Expansion
Factor

(hour∙km
3
)

Estimated Exposures during
Post-Construction Monitoring

(one year)
Estimated

Eagle
Fatalities

Collision Probability

Golden Eagle Bald Eagle Golden Eagle Bald Eagle

Facility 1 118 58 1,107 1,340 3,533 4.31 0.0032 0.0012

Facility 2 15 58 141 170 449 2.26 0.0133 0.0050

Facility 3 91 60 914 1,106 2,915 1.25 0.0011 0.0004

Facility 4 46 50 321 388 1,023 1.78 0.0046 0.0017

Facility 5 42 61 436 528 1,391 2.40 0.0045 0.0017

Facility 6 18 53 141 171 450 4.73 0.0277 0.0105

Facility 7 76 54 618 748 1,972 2.12 0.0028 0.0011

Facility 8 51 65 601 727 1,918 1.53 0.0021 0.0008

Facility 9 115 46 679 821 2,166 0.59 0.0007 0.0003

Facility 10 120 52 905 1,095 2,888 1.52 0.0014 0.0005

Facility 11 118 62 1,265 1,531 4,037 4.61 0.0030 0.0011

Facility 12 99 62 1,062 1,285 3,387 1.24 0.0010 0.0004

Facility 13 31 44 167 203 534 4.33 0.0214 0.0081

Facility 14 82 46 484 586 - 3.79 0.0065 -

Facility 15 98 49 656 794 - 1.65 0.0021 -

Facility 16 61 64 697 843 - 1.27 0.0015 -

Facility 17 83 58 779 943 - 3.82 0.0041 -

Facility 18 34 59 330 400 - 1.39 0.0035 -

Facility 19 130 49 871 1,054 - 1.00 0.0009 -

Facility 20 113 64 1,291 1,562 - 3.02 0.0019 -

Facility 21 86 40 384 464 - 2.96 0.0064 -

Average 77 55 659 798 2,051 2.46 0.0054 0.0025
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IV . E W A C D oe s N ot A gre e with the P ropos e d A lternative s and R ecommend s that the
Service C onsid er A d d itionalA lternative s.

EWAC thanks the Service for providing potential alternatives for assessing eagle collision risk at
a given wind energy facility and soliciting public input on the alternatives; however we generally disagree
with the alternatives presented and discussed below. EWAC is committed to working with the Service
and other stakeholders on an approach that allows for implementation of the eagle permit program in a
way that is supported by sound science and offers some suggestions below. Our specific
recommendations are discussed in Section IV(B) below.

A. Why the Suggested Alternatives Do Not Work

1. Current Practice Alternative:

The Service could continue its current practice of applying the CRM using the previous priors for
golden eagles to both species of eagles and using the 80th confidence interval estimates as the basis for the
number of eagles for which take will be authorized. This approach results in an overestimate of eagle
fatalities 80% of the time if the models are correctly estimating fatalities. However, based on the biology
described above, the bald eagle priors do not appear to be supported by the best available science.

As stated at the outset of these comments, this estimate impacts all aspects of permitting – cost,
timing, mitigation, and monitoring. The more eagle take permitted due to overestimates, the faster the 5%
LAP thresholds will be reached. This result, in turn, further impacts the availability of permits, the cost
and time of NEPA, and the amount and cost of mitigation. An overestimate means that permittees will
consistently be subject to higher costs for eagle take than is likely to occur. This is an unreasonable
burden for the regulated community to bear, particularly given that neither species are endangered or
threatened.

2. Risk Tolerant Alternative:

The appropriate credible interval is specific to the model to which it applies. The current credible
intervals used in the eagle permit program for the take predictions are based on the ECPG priors (Table
5). The variability in the exposure rate and collision probability priors in the updated CRM is different
than what was provided in the ECPG. Model validation should be done to evaluate the appropriate
credible interval that should be used to permit take under the updated CRM priors. A confidence interval
should not be prematurely selected until the Service has validated the model. This validation process
should include public input to ensure that those impacted by the take estimates have an opportunity to
evaluate and opine on the impacts of any confidence interval selected.

3. Expert Elicitation Alternative

Expert elicitation in this context would likely be done by gathering responses from individuals
who have significant experience with eagles and, in general, these are people whose careers have been
dedicated to saving and protecting eagles. In our experience, it is challenging for individuals whose entire
professional career has focused on the conservation of a species to be unbiased in evaluating human-
induced impacts. Expert elicitation is generally used when solid data is not available; however, as
evidenced in the 400+ datasets obtained by the USFWS, the wind industry has data that can be leveraged.
However, if the Expert Elicitation Alternative is chosen, EWAC strongly recommends that experts with
on the ground experience with wind energy facilities and eagle interactions with wind turbines be
included in any elicitation.
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B. EWAC’s Recommended Alternatives for Consideration:

1. Updating the bald eagle priors to more accurately and comprehensively address
bald eagle behaviors, studies, and data.

As described in Section III(A)-(B) above, EWAC believes that focusing on exposure data based
on general eagle flights does not accurately reflect collision risk for bald eagles. A Bayesian analysis for
bald eagles should instead focus on specific flights associated with hunting or intra- or inter-specific
interactions (behaviors where eagles might be more distracted and potentially collide with a turbine) to
more accurately predict bald eagle risk. These behaviors are not found widely across the landscape, and
typically are observed only at wind energy facilities located where communal roosting, communal
feeding, or nesting occurs. If the Bayesian approach continues to be used, we suggest updating to only
include high risk exposure time and not general eagle flight time.

2. Accounting for changes in eagle population size over time

Given that bald eagle populations are expanding rapidly, the data collected during pre-
construction studies likely underrepresents the bald eagle population at the time when the facility is
operational. Accounting for this discrepancy may help correct the bald eagle fatality estimates.

3. Qualitative adjustment of eagle fatality estimate

An alternative to using a specific credible interval limit is to use a qualitative weight of evidence
approach to determine the eagle fatality rate authorized in an eagle take permit. For example, the
applicant could use the Bayesian model to generate the highest estimate and then work with the Service to
determine a more appropriate fatality rate based on weight of evidence from current information available
from other wind facilities in the area, geographic features, site-specific data, etc.

4. Moving away from the CRM approach altogether, particularly for bald eagles.

As noted in the preamble to the 2009 eagle permit regulations, the eagle permit program was
never meant to be as complex as the Endangered Species Act (“ESA”) permitting program, nor was it
intended to be specifically for the wind energy industry, and yet, nearly a decade on neither has proven to
be accurate. Thankfully, bald eagle populations have rebounded such that protection under the ESA is no
longer warranted. Bald eagle populations are growing exponentially throughout the country. The
application of the CRM to eagles requires significant Service resources, and the Service’s use of CRM
priors that consistently result in overestimation of eagle take has significant implications on the time and
cost of obtaining a permit. EWAC recommends that the Service consider moving away from the
Bayesian model entirely, particularly for bald eagles. Geographic or feature-based methods for
estimating take would be more efficient and biologically supportable. EWAC believes that eagle
populations will continue to stabilize and grow—the Service’s ultimate objective—without the
application of the CRM. The permit program also would gain efficiencies, which would ultimately result
in better understanding eagles interactions with wind turbines and enhance conservation, while reducing
the burden on the agency and cost to tax payers.

In summary, of the four EWAC recommendations outlined above, EWAC’s preferred
recommendation is item 4: Moving away from the CRM approach altogether, particularly for bald eagles.
Perhaps the CRM and all the associated requirements of the ECPG have utility for wind energy facility
sites with moderate to high golden eagle use, but for bald eagles and wind energy facility sites with low
golden eagle use, which represents the vast majority of facilities across the country, for the reasons
outlined in these comments, EWAC does not believe the use of the CRM is appropriate for estimating
take. Less complex and time consuming options, such as landscape and/or project specific habitat
analysis in a general permit framework could be used for bald eagles and low use golden eagle wind
energy facility sites to ensure eagle populations remain stable or grow and could result in greater direct
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conservation benefits to bald and golden eagles. EWAC strongly recommends making this process more
transparent.

EWAC thanks the Service for the opportunity to comment on the updated CRM priors. EWAC
looks forward to the Service providing additional information so that we and others can provide a more
comprehensive analysis of the updates to the CRM. Until the regulated community has had this
opportunity, the updated CRM priors should not be used in the eagle permit process. We look forward to
continued work with the Service to improve implementation of the eagle permit program.

*****
Please feel free to contact the following EWAC representatives:

Tim Rogers, EWAC Policy Chair, timothy.g.rogers@xcelenergy.com, 612-330-6590

John M. Anderson, EWAC Policy Director, janderson@nossaman.com, 202-887-1441

Alan M. Glen, Nossaman, LLP, Partner, aglen@nossaman.com, 512-813-7943
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A ppend ix A .M e thod s forC alcu latingN ew P riors

The Notice does not provide the parameters for the exposure rate or collision probability priors.
In addition, methods for calculating the priors are not presented. Given the limited information available,
EWAC instead applied methods presented in the New et al. 2015 to estimate the parameters. The
parameters for the exposure rate distribution were derived from the conditional distributions where the
mean ( � ̅) and variance (� � ) are given as:

I. � ̅ =
�

�
and � � =

�

� �
,

where � is the shape parameter and � is the rate parameter. The parameters � and � were
estimated from the mean and variance as:

II. � =
� ̅ �

� �
and � =

√ �

�
and are presented in Table A-1.

Table A-1. Parameters for exposure rate priors

Exposure Rate Prior
Mean

Standard
Deviation

Alpha Beta

New et al. 2015 8.79 13.64 0.42 0.05

Golden Eagles – New Prior 1.21 0.352 11.82 9.77

Bald Eagles – New Prior 3.19 2.583 1.53 0.48

To evaluate the updated collision probability priors, the methods presented in the ECPG were
used to estimate the parameters (USFWS 2013). The parameters for the exposure rate distribution were
derived from the conditional distributions (Gelman et al. 1995, p. 476–477) where the mean (� ̅) and
variance (� � ) are given as:

III. � ̅ =
�

�
and � � =

�

� �
.

The parameters � and � were estimated from the mean and variance as:

IV. � = � ̅ �
� ̅(� � � ̅)

� �
− 1 � and � =

� ( � � � ̅)

� ̅

and are presented in Table A-2.

Table A-2. Parameters for collision probability priors.

Collision Probability Prior
Mean

Standard
Deviation

Alpha Beta

ECPG 0.0058 0.0038 2.31 396.69

Golden Eagles – New Prior 0.005648 0.004413 1.62 285.76

Bald Eagles – New Prior 0.007025 0.004379 2.55 360.23


