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Document for Review of Eagle Use Data and
Eagle Fatality Prediction Analysis for the
Chokecherry and Sierra Madre (CCSM) Wind

Energy Project Phase 1

1’2 EXECUTIVE SUMMARY

This document describes the data, decision criteria, and methods used by the U.S. Fish and
Wildlife Service (USFWS) to calculate the estimated bald eagle and golden eagle fatalities
associated with Phase 1 of the Chokecherry Sierra Madre Wind Energy Project. The methods
used by the USFWS generally followed recommendations in the Eagle Conservation Plan
Guidance (ECPG 2013), such as using data from points counts that fall within 1 kilometer of the
project footprint (ECPG 2013, p. 57).

The number of estimated eagle fatalities was calculated using long-watch data collected

from April 2011 to July 2012 and 800-meter (0.5 mile) point count data collected from August
2012 to August 2013. The data were collected over two and a half years using varying methods
(i.e., observer distances, eagle flight heights, surveys periods, and number of survey points);
therefore, the data could not be easily combined into a single model run. Because of the varying
survey effort and volumes, the data were stratified by sampling methodology.

Data from April 2011 to July 2012 were collected using similar long-watch methods, so data
from the 16 months were combined into one year of data (Yearl) and were run independently of
the other four survey periods (Fall 2012, Winter 2012, Spring 3013, Summer 2013). Because the
eagle fatality model uses a Bayesian framework, the posterior from Yearl was used to inform
Year2 as the new prior.

The second “year” (Year2, August 2012 to August 2013) was collected over 13 months from
different numbers of survey points using different eagle flight heights. Data from the 13 months
of Year2 were pooled and used to predict fatalities for one 12-month year; however, the code in
the eagle fatality model was modified to account for different survey volumes and hazardous
area volumes. In model runs for both years, daylight hours were adjusted to account for
curtailment of 17 turbines during the spring.

Estimates of golden eagle fatalities and bald eagle fatalities were calculated for Chokecherry and
for Sierra Madre using two different turbine sizes. Using the largest on-shore turbine anticipated
(120-meter diameter blade), the 80 percent upper credible interval (80% UCI) from the USFWS
peer-reviewed model predicts 14 golden eagle fatalities and 2 bald eagle fatalities annually for
Phase 1 of the Chokecherry and Sierra Madre Wind Energy Project. Using a smaller turbine
(103-meter blade), the model predicts the 80% UCI for 500 turbines of Phase 1 will result in 10
golden eagle and 1.4 bald eagle fatalities annually.



3’2 POINT COUNTS TO INCLUDE/EXCLUDE FROM EAGLE FATALITY MODELING
Decision Criteria

(1) Data from point counts were included in the eagle fatality model runs if the 800-meter circle
overlapped turbines or if the circle occurred within 1 kilometer (km) of at least one turbine.

Rationale: This approach assumes that at a distance of 1 km, there is a close association
between the sampling sites and the turbine locations such as a similarity of habitat types
and/or eagle use (ECPG 2013, p. 57).

Exception to Criterion #1: Data from point counts along the eastern side of the “interior
rim” of Chokecherry were excluded from the analysis even though turbines occurred within 1
km of the 800-meter circle.

Rationale: Data from point counts can be excluded if topographic features and vegetation
types are not representative of the project footprint.

Exception to Criterion #1: Data from point counts on the periphery of the project
footprint could be excluded if: (a) spatial coverage approached 30 percent, (b) turbines did
not overlap the 800-meter circle, and (c) removing data from these point counts did not create
a gap in spatial coverage.

Rationale: Eagle activity on the periphery of the project may be substantially different than
within the project footprint; therefore, data from points on the periphery might not reflect
project-related risk to eagles. However, without other data, points on the periphery may
represent the best available information about risk to eagles and should be included.

Data from points on the periphery should only be considered for exclusion if: (a) removing
the points does not substantially reduce spatial coverage from 30 percent, (b) turbines do not
overlap the 800-meter circle (otherwise there is a direct relationship between turbines and
eagle use within the point count); and (3) removing the points does not leave a gap in spatial
coverage and data from adjacent points are representative of conditions on the periphery of
the project footprint.

(2) If data from the point counts in criterion #1 provided less than 30 percent spatial coverage of
the project footprint, point counts farther than 1 km were also included in the analysis if the
point counts were representative of conditions within the project footprint.

Rationale: The sampling design should provide a minimum spatial coverage of at least

30 percent of the project footprint (ECPG 2013, p. 54). When available eagle use data from
point counts did not meet the minimum recommendations from the ECPG, adding data from
nearby point counts can be used to compensate for the lack of data, provided the points are
representative of topographic features and vegetation types that characterize turbine strings
within the project footprint.



Chokecherry-Specific Modifications to Decision Criteria
(See Figures 1 through 4 in Appendix A)

(A) Points RM5 and RM11 (April 2011 to March 2012) and RM21 (Summer 2012) occur along
the “interior rim” and data from these points were removed from Phase 1 eagle fatality
estimates for the following reasons:

(al) RM 5 is along eastern side of the “interior rim,” away from Phase 1 development. No
turbines occur within the point count or within 1 km of the 800-meter circle around RMS.
While data from RMS5 could be included due to less than 30 percent spatial coverage
(criterion #2), the eastern face of the “interior rim” is a unique topographic feature that is not
representative of the project footprint; therefore, data from RMS5 were excluded.

(a2) RM11 One turbine is located within 1 km of the 800-meter circle; therefore, data from
RM11 could be included due to criterion #1; however, RM 11 is located along the eastern
cliff face of the “interior rim,” away from Phase 1 development. Furthermore, almost all
eagle observations within the 800-meter point count occur along the eastern face of the rim,
and the majority of eagle observations occur outside of Phase 1 development. Data from
RMI11 were excluded because the topographic feature and pattern of eagle use are not
representative of the project footprint.

(a3) RM21 was a long-watch site during May to July 2012 and replaced the points along the
“interior rim” (RMS5, RM6 and RM11). Five turbines occur within 1-km of the 800-meter
point count, so data from RM21 could be included due to criterion #2. However, data from
RM21 were excluded because the point count is located on the eastern face of a unique
topographic feature and most eagle movements along the “interior rim” were north-south
and did not overlap Phase 1. Data from RM21 were excluded because the topographic
feature and pattern of eagle use are not representative of the project footprint.

(B) RM 6 occurs along the western side of the “interior rim” nearest Phase 1. Even though
RMB6 is on the periphery of the project footprint and all eagle observations from this point
count occur within the PCW avoidance area, data from RM6 were included because spatial
coverage was considerably less than 30 percent and because two turbines occur within the
800-meter point count and 8 turbines are within 1 km of the circle (criterion #1).

(C) Data from RM12, CC8 and CC13 (the points are located in the SW corner of Chokecherry
near Sheep Mountain) were included in the initial model runs, because turbines occur within
1 km of the 800-meter point count circles (criterion #1). In addition, kernel density analysis
of the 2011 to 2012 data identified the SW corner of Chokecherry (near RM12) as a “high
eagle use” area. In the current project layout, PCW removed turbines from the SW corner
of Chokecherry. Because RM12, CC8 and CC13 are now on the periphery of the project
footprint, they were considered for exclusion.

(cl) Data from RM12 were included in the survey period from April 2011 to March 2012,
because spatial coverage during this time was considerably less than 30 percent and because
removing these data would leave only two point counts to represent eagle use for 202
turbines.



(c2) Data from RM12 were included in the data from summer of 2012 (May to July), because
spatial coverage was considerably less than 30 percent and because removing these data
would leave only one point count to represent eagle use for 202 turbines.

(c3) Data from CC8 (Aug to Nov 2012) were removed from analysis because there are eight
other points in Chokecherry during this period and two survey points (CC2 and CC5)
provide data for turbines near CCS.

(c4) Data from CC13 and RM12 (Dec 2012 to Aug 2013) were removed from analysis, because
there are eleven other points in Chokecherry during this period and data from two survey
points (CC2 and CC5) provide coverage for nearby turbines.

Sierra Madre-Specific Modifications to Decision Criteria
(See Figures 5 through 8 in Appendix A)

(A) Even though turbines are more than 1 km from RM15, data from this point were included in
the period from April 2011 to March 2012, because spatial coverage during this period was
considerably less than 30 percent and the habitat and features at RM 15 are similar to those
in the project footprint (criterion #2).

There are only four point count locations in Sierra Madre during April 2011 to March 2012,
and only two of those points are on the eastern side of Miller Hill. Including data from
RM15 adds a third point to the eastern side of Miller Hill and a fifth survey point to Sierra
Madre, which has 298 turbines. Two turbines are within 1.25 km of RM15, and the
vegetation and habitat are similar between RM15 and the eastern side of Sierra Madre.

Data from RM15 were not included in the survey periods between November 2012 and
August 2013, because there are 18 other points in Sierra Madre during this time and spatial
coverage approached 30 percent.

(B) PG6 is located outside of the project footprint, east of the county road. Five turbines occur
within 1 km of the 800-meter point count, so data from PG6 are included due to criterion #1.
Because the point is on the eastern fringe of Phase 1, data from PG6 could be considered for
exclusion, but doing so would substantially reduce the spatial coverage in the northeast
portion of Sierra Madre and leave numerous turbines without nearby point count data. In
addition, one of the largest and densest white-tailed prairie dog (WTPD) colonies in Sierra
Madre occurs west of PG6; therefore, data from PG6 likely characterizes eagle use of the
prey resource during the WTPD active period (about April through September).

(C) PG3 is outside of the project footprint on the north side of Miller Hill, and only one turbine
occurs near the edge of the 1 km buffer of the 800-meter point count; therefore, data from
this point count were considered for exclusion. Four of the habitat types in and around PG3
(Open Water, Aspen-Mixed Conifer, and Montane Shrubland) are not representative of the
project footprint. Other nearby points (PG10, PG6, and PG9) contain representative habitat
types, and these points provide good spatial coverage of turbine locations; therefore data
from PG3 were removed from the analysis.

Appendix B summarizes point count locations by survey period and phase of development.



‘2 CALCULATING EAGLE MINUTES FOR THE FATALITY MODEL

April 2011 to March 2012

In June of 2012, the Power Company of Wyoming (PCW) provided a summary spreadsheet of
survey effort and eagle observations from the 15 long-watch raptor count locations that were
surveyed between April 2011 and March 2012. The dataset included eagle observations out to
6.4 km (4.0 miles), but eagle observations from the long-watch data were truncated at 800-
meters due to concerns about detectability falling below assumed 100% beyond 800-meters and
to be consistent with survey recommendations in the ECPG (ECPG 2013, pp. 54-59). The
truncated dataset (i.e., at 800-meters) for both Phase 1 and Phase 2 included 729 golden eagle
minutes, 73 bald eagle minutes and 3 unidentified eagle minutes. Total survey effort included
129,750 minutes or 2,163 hours of observation. These same data were also used in PCW’s draft
Eagle Conservation Plan and in numerous reports from PCW.

In comparing eagle minutes in the summary spreadsheet with detailed eagle observations in the
GIS data file (Raptors201104 201203), it became apparent that the summary spreadsheet had
substantially more eagle minutes within 800-meters than could be accounted for in the GIS data.
The GIS file included start and end times for each eagle observation, so minutes for each eagle
observation could be directly calculated from the GIS file. In contrast, the summary spreadsheet
only contained a single column for eagle minutes without any record of how minutes were
derived. Upon further review, it was determined that the summary spreadsheet ascribed minutes
from the entire flight path to each point in the path instead of just the time for that segment of the
flight path. In addition, eagle minutes outside the 800-meter point count were included in the
spreadsheet if part of the flight path crossed the point count.

Because the GIS file represents the best available data and because the results from the GIS file
can be repeated, the summary spreadsheet and the associated data were not used in the analysis
to predict eagle fatalities.

The start and end times in the GIS file were recorded in hours and minutes but did not include
seconds (e.g., 08:01 to 08:02 a.m.). Recommendations in the ECPG include rounding time of
each eagle observation to “the next highest integer (e.g., an eagle observed flying within the plot
for about 15 seconds is 1 eagle minute, another observed within for about 1 minute 10 seconds is
2 eagle-minutes, and so on...)” (ECPG 2013, p. 56). Because seconds were not provided, the
number of eagle minutes was rounded to include all minutes in which the eagles were observed.
In the above example, the observation occurred at both 08:01 and 08:02, resulting in a total of
two eagle minutes. In some cases, this method may inflate the number of eagle minutes, but it
ensures the number of eagle minutes is not underestimated. Using this method, the dataset from
the GIS file includes 198 golden eagle, 39 bald eagle, and 0 unidentified eagle minutes for Phase
1 (Table 1; GOEA Minutes; BAEA Minutes).

In GIS, eagle observations with corresponding flight paths for Phase 1 were reviewed point by
point. Using best professional judgment, eagle minutes were reduced if the eagle flew out of the
800-meter point count. For example, if a three-minute observation of an eagle started at the edge
of the point count (i.e., at 800-meters) and the eagle flew away from the circle, that three-minute
observation became one eagle minute. This analysis reduced golden eagle minutes for Phase 1
from 198 to 189 minutes and bald eagle from 39 to 34 minutes (Table 1; Flight Adjusted).



The ECPG recommends eagle minutes be “recorded as <200 m (at or below conservative
approximation of maximum height of blade tip of tallest turbine) or > 200 m” (ECPG 2013,

p. 56). In the GIS file, heights of eagle observations were recorded as above or below150
meters, therefore, it is impossible to know whether an eagle minute recorded as 150+ meters was
between 150 and 200 meters or above 200 meters. To address this issue, all eagle minutes with
heights greater than 150 meters were removed. This adjustment reduced golden eagle minutes
for Phase 1 from 189 to 145 minutes and bald eagle minutes from 34 to 32 minutes (Table 1;
Height Adjusted). Because flight heights were truncated at 150 meters, the prior for exposure in
the model was modified to account for sampling volume and the sampled volume term in the
model code was adjusted from 200 to 150 meters.

Table 1. Summary of raw, flight-adjusted, and height-adjusted golden eagle (GOEA; orange
color) and bald eagle (BAEA; blue color) minutes for Chokecherry (CC) and Sierra
Madre (SM) Phasel, based on data from the GIS file.

Phase / GOEA Flight Height BAEA Flight Height
Location Minutes | Adjusted | Adjusted | Minutes | Adjusted | Adjusted
CC Phase 1 50 50 37 13 10 10
SM Phase 1 148 139 108 26 24 22
Total 198 189 145 39 34 32

May 2012 to August 2013

For five survey periods between May 2012 and August 2013, the PCW provided spreadsheets
containing detailed descriptions of eagle observations within the 800-meter point counts,
including start and end times for each eagle observation. Start and end times were recorded in
hours and minutes but did not include seconds (e.g., 10:05 to 10:07 a.m.). Recommendations in
the ECPG include rounding time of each eagle observation to “the next highest integer” (ECPG
2013, p. 56). Similar to treatment of the earlier GIS data, the number of eagle minutes was
rounded to include all minutes in which the eagles were observed. In the above example, the
observation occurred in 10:05, 10:06 and 10:07, resulting in a total of three eagle minutes. In
some cases, this method may inflate the number of eagle minutes, but it ensures the number of
eagle minutes is not underestimated.

For the Summer 2012 dataset and a portion of the Fall 2012 dataset, eagle minutes were recorded
as above or below 150 meters instead of 200 meters as recommended (ECPG 2013, p. 56). To
address this issue, all eagle minutes with heights greater than 150 meters were removed, and then
sampled volume in the model code was adjusted from 200 to 150 meters. For the second half of
the Fall 2012 dataset, and the Winter 2012, Spring 2013 and Summer 2013 datasets, eagle
observations were recorded as above or below 200 meters.

Periods of Sampling Overlap for “Yearl” and “Year2”

Data from the first year (April 2011 to March 2012) and data from the summer of 2012 (May
2012 to July 2012) were collected using the same methods. Even though the number and
location of points differed, the data from the 16 months can be combined into one year (Yearl)
for use in the model, because the data were collected using similar methods. Data from the 16
months of “Year 1” were pooled and used to predict fatalities for one 12-month year (Figure 1).



The second year of data (August 2012 to August 2013) was collected over thirteen months from
different numbers of survey points (i.e., 40 and 60) and using different eagle flight heights (i.e.,
150 and 200 meters). Because of the varying survey effort and different volumes, the data were
stratified by sampling methodology. The sampling periods from Year2 are “Fall2012-150m”

(40 points, 150 meters), “Fall2012-200m” (40 points, 200 meters) and “Winter2012 / Spring2013
/ Summer2013” (60 points, 200 meters).

Data from the 13 months of “Year2” were pooled and used to predict fatalities for one 12-month
year; however, the code in the eagle fatality model was modified to account for different survey
volumes and hazardous area volumes (Figure 1).

Figure 1. Survey effort (and period of expansion) overlapped from April 2011 through July 2012
(collectively “Year 1) and from August 2012 to August 2013(collectively “Year 27).

Appendix C summarizes survey effort and eagle minutes for individual survey points during
each survey period.

Appendix D summarizes total survey effort and eagle minutes for Chokecherry and Sierra Madre
during each survey period based on the decision criteria whether to include or exclude survey
points.

3’2 ADJUSTMENTS DUE TO AVOIDANCE AREAS

In general, eagle minutes observed at observation points that overlapped the PCW-avoidance
areas were not subtracted from the model runs by USFWS. The avoidance areas are primarily a
concern for the April 2011 to March 2012 dataset, because later point count locations were
placed outside of the avoidance areas. Earlier attempts by USFWS and PCW to exclude eagle
minutes that occurred within the avoidance areas were based on data from the summary
spreadsheet (rather than GIS data), and resulted in removal of between 40 to 75 percent of eagle
minutes depending on method used.

Using data from the GIS file (instead of the summary spreadsheet) for those points included in
the decision criteria results in the removal of a small percentage of eagle minutes from Phase 1
survey points. One possible reason to exclude data within the avoidance areas is that they are



areas where turbines will not be built and so risk to eagles should be lower; however, in most
cases there are not enough eagle observations to conclude that eagle activity differs between
areas within an 800-meter survey point. Furthermore, removing eagle minutes within the
avoidance areas may result in a higher eagle fatality estimate due to the corresponding
subtraction of survey area within the avoidance areas.

RMS5, RM11, and RM21 occur within the avoidance areas. As discussed earlier, eagle minutes
from RM5, RM11, and RM21 were not included, because the points occur along the eastern face
of the “interior rim,” a unique topographic feature that does not represent the project footprint.
In addition, most eagle movements occur within the avoidance areas. All eagle minutes from
RMS5, RM11, and RM21 are excluded from the model.

‘::} ADJUSTMENTS TO ANNUAL DAYLIGHT HOURS

Based on the location of Teton Reservoir, which is about halfway between Chokecherry and
Sierra Madre, the daylight hour function (author: M. Otto, USFWS) calculated 4,458 daylight
hours on an annual basis (Appendix E). Using turbine-specific information, the percent of
daylight operational periods for each of the 500 turbines ranges from 70 to 98 percent, with an
annual average of 91.9 percent for all 500 turbines combined (AWS Truepower 2014).
Operational hours for each turbine were provided by season; therefore, seasonal averages for
Chokecherry range from 88.4 to 96.3 percent and from 85.1 to 94.5 percent for Sierra Madre
(Appendix E).

Based on a project-wide average of an eight percent non-operational period, and based on the
seasonal curtailment of 17 turbines near nest “162” for 89.25 days between 1 February and 30
April, the annual daylight hours were adjusted from 4,458 to 4,064 daylight hours per year
(Appendix E).

Fatality estimates were also run separately for Phase 1 of Chokecherry and Phase 1 of Sierra
Madre. Because there is no pre-planned curtailment within Chokecherry, the adjusted daylight
hours (4,149.6) are based on the average season operational hours of turbines only within
Chokecherry (Appendix E).

At Sierra Madre, 17 turbines near nest “162” will be curtailed during all daylight hours for 89.25
days between February 1% and April 30™. Subtracting the turbine-hours for the 17 turbines
during the curtailment period, and using the average seasonal operational hours for the 298
turbines within Sierra Madre, there are 4,005 daylight hours per year (Appendix E).

32 VOLUME ADJUSTMENTS

The volume of the observed area in the model (the 200-meter high cylinder around each turbine)
was adjusted for the April 2011 to March 2012 dataset, the Summer 2012 dataset (05/01/12 -
07/24/12) and part of the fall 2012 dataset (08/20/12 - 09/15/12), because eagle observations
were recorded as above or below 150 meters rather than 200 meters recommended in the ECPG.

The eagle fatality model code was modified to compute the exposure prior and posterior and
hazardous area in the expansion factor as volumes since some of the data collection did not use
the recommended 200-m and below. These changes are indicated in the model code used in the
USFWS analysis.



2 MODEL INPUTS AND RESULTS

Appendix F summarizes the data used as inputs into the eagle fatality model as well as the model
results. Individual estimates of golden eagle fatalities and bald eagle fatalities were also run
separately for Phase 1 of Chokecherry and Phase 1 of Sierra Madre. Fatalities for each species
were predicted using turbines with 103-meter diameter blades and 120-meter diameter blades.

Due to similarity of data collection methods, the data from Yearl (April 2011 to July 2012) were
combined into one model run for Chokecherry and one model run for Sierra Madre. Because the
eagle fatality model uses a Bayesian framework, the posterior from Yearl informs Year2 as the
new prior. Because the second “year” (Year2, August 2012 to August 2013) was collected over
thirteen months using different methods, data from the Year2 were pooled and used to predict
fatalities for one 12-month year (see prior discussion).

In the Bayesian framework, results from Year2 are actually a combination of the data from both
Yearl and Year2. Therefore, while results are shown for Yearl in Appendix F, the results from
Year2 are the "final" predicted eagle fatalities.

Using the largest on-shore turbine anticipated (120-meter diameter blade), the 80 percent upper
credible interval (80% UCI) from the USFWS peer-reviewed model predicts 14 golden eagle
fatalities and 2 bald eagle fatalities annually for Phase 1 of the Chokecherry and Sierra Madre
Wind Energy Project. Using a smaller turbine (103-meter blade), the 80% UCI from the model
predicts the 500 turbines of Phase 1 will result in 10 golden eagle and 1.4 bald eagle fatalities
annually (7 bald eagles every 5 years).

The average (mean) fatality estimates are also provided in Appendix F; however, the Eagle
Conservation Plan Guidance recommends using a risk-averse method such as the 80% UCI for
calculating programmatic eagle take, rather than using the average (ECPG 2013, p. 29).
However, the average number of predicted fatalities is 7 and 10 golden eagles and 1 and 2 bald
eagles for 103-meter and 120-meter blades, respectively.
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Appendix A: Maps of Point Count Locations
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Appendix B: Summary Table of Point Count Locations in Phase 1 for
Each Survey Period
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Geographic Location of Survey Points by Survey Period - Phase 1

15 SURVEY POINTS
04/04/11 - 03/27/12

14 SURVEY POINTS
05/01/12 - 07/24/12

40 SURVEY POINTS
08/20/12 - 11/09/12

60 SURVEY POINTS
11/12/12 - 08/30/13

PHASE 1 PHASE 1 Phase 1 PHASE 1
cC SM cC SM cC |  swm cc | sm
RM6 RM13 RM12 RM17 cc1 MH1 CC10 MH1
RM7 RM14 RM23 RM18 cc2 MH2 cc11 MH2
RM12 RM3 RM19 cc3 MH3 cc12 MH3
RM4 RM20 cca MH4 cc13 MH4
RM15 ccs MH5 cc2 MH5
ccé MH6 cc3 MH6
cc7 PG1 cca MH7
ccs PG2 ccs MH8
cco PG3 ccé PG1
PG4 cc7 PG10
PG5 cco PG2
PG6 RM12 PG3
PG7 RM7 PG4
PG8 PG5
PGY PG6
PG7
PG8
PG9
RM14
3 5 2 4 9 15 13 19

In this period, data from RM15 are included in Sierra Madre Phase 1

Data from CC8, CC13 and RM12 excluded from Chokecherry Phase 1 starting Fall 2012

Data from PG3 excluded from Sierra Madre starting Fall 2012
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Appendix C: Eagle Minutes and Survey Effort by Survey Point and
Sampling Period
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Survey Data by Point Count by Survey Period

** GOEA = Golden Eagle; BAEA = Bald Eagle; Obs = Observation

** Eagle minutes are rounded up.

** Eagle observations recorded as 150+ meters are not included.

** Fall 2012 data are split at 9/16 due to different methods used to record eagle altitude.

2011 Spring to 2012 Spring Data (04/04/11-03/27/12) (<150 meters)

Survey Minutes Area Eagle

Phase Point GOEA BAEA Obs Obs* Exposure' Summary of Minutes by Phase

CC - West RM 6 24 5 9041 2.01 0.00132 Phase GOEA BAEA Obs
CC - West RM 7 0 5 7790 2.01 0.00000 CC- East 214 6 44,725
CC - West RM 12 13 7970 2.01 0.00081 CC - West 37 10 24,801
SM - West RM 3 1 1 7173 2.01 0.00007 SM - West 108 22 42,729
SM - West RM 4 13 8171 2.01  0.00079 SM-East 78 17,495
SM-West RM13 20 4 10563 2.01 0.00094 Grand Total 437 38 129,750
SM-West RM14 50 17 8264 2.01 0.00301

SM - West RM 15 24 8558 2.01 0.00140

SM-East RM 1 29 8889 2.01 0.00162

SM-East RM 2 49 8606 2.01  0.00283

CC - East RM 5 41 8480 2.01 0.00241

CC- East RM 8 59 1 8913 2.01 0.00329

CC - East RM 9 9 9290 2.01 0.00048

CC- East RM 10 4 8729 2.01 0.00023

CC - East RM 11 101 5 9313 2.01 0.00540

2012 Summer Data (05/01/12 - 07/24/12) (eagle minutes <150 meters)

Survey Minutes Area Eagle
Phase Point GOEA BAEA Obs Obs* Exposure' Summary of Minutes by Phase

CC - West RM12 1080 2.01  0.00000 Phase GOEA BAEA Obs
CC- West RM23 1044 2.01  0.00000 CC- East 2 5,405
SM - West RM17 5 1082 2.01 0.00230 CC - West 2,124
SM - West RM18 3 1088 2.01  0.00137 SM - West 19 4,330
SM - West RM19 9 1080 2.01 0.00415 SM-East 4 3,360
SM - West RM20 2 1080 2.01  0.00092 Grand Total 25 0 15,219
CC- East RM10 1080 2.01  0.00000

CC- East RM21 1080 2.01  0.00000

CC- East RM22 1082 2.01  0.00000

CC- East RM24 1080 2.01  0.00000

CC- East RM25 2 1083 2.01  0.00092

SM-East RMO1 4 1140 2.01  0.00175

SM-East RMO02 1140 2.01  0.00000

SM-East RM16 1080 2.01  0.00000

25



2012 Fall Data (in part) (0s/z0/12 - 09/15/12) (eagle minutes <150 meters)

Survey Area Eagle
Phase Point GOEA BAEA Obs Obs* Exposure'
CC - West CcC1 240 2.01  0.00000
CC - West CcC2 240 2.01  0.00000
CC - West Cc3 240 2.01  0.00000
CC - West Ccca 240 2.01  0.00000
CC - West CC5 240 2.01  0.00000
CC - West CCo6 240 2.01  0.00000
CC - West cc7 300 2.01 0.00000
CC - West CC8 240 2.01  0.00000
CC - West CC9o 240 2.01  0.00000
SM - West MH1 240 2.01 0.01451
SM - West MH2 240 2.01  0.00000
SM - West MH3 300 2.01 0.00000
SM - West MH4 240 2.01  0.00000
SM - West MH5 300 2.01 0.00000
SM - West MH6 240 2.01  0.00000
SM - West PG1 240 2.01  0.00000
SM - West PG2 240 2.01 0.00415
SM - West PG3 240 2.01  0.00000
SM - West PG4 240 2.01  0.00000
SM - West PG5 300 2.01 0.00000
SM - West PG6 240 2.01  0.00000
SM - West PG7 240 2.01  0.00000
SM - West PG8 240 2.01  0.00000
SM - West PG9 240 2.01  0.00000
CC - East CMD1 300 2.01 0.00000
CC - East CMD2 240 2.01  0.00000
CC - East HB1 240 2.01  0.00000
CC - East HB2 240 2.01  0.00000
CC - East SR1 240 2.01  0.00000
CC - East SR2 240 2.01  0.00000
CC - East UH1 300 2.01 0.00000
CC - East UH2 240 2.01  0.00000
CC - East Uil 240 2.01  0.00000
CC - East ul2 240 2.01  0.00000
SM-East CB1 300 2.01 0.00000
SM-East CB2 240 2.01  0.00000
SM-East CB3 240 2.01  0.00000
SM-East CB4 240 2.01  0.00000
SM-East SCR1 240 2.01 0.00622
SM-East SCR2 240 2.01 0.01244
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Summary of Minutes by Phase

Phase GOEA BAEA Obs
CC- East 2,520
CC- West 0 2,220
SM - West 9 2 3,780
SM-East 9 1,500
Grand Total 18 2 10,020



2012 Fall Data (in part) (09/17/12 - 11/09/12) (eagle minutes <200 meters)

Survey Minutes Area Eagle
Phase Point GOEA BAEA Obs Obs* Exposure' Summary of Minutes by Phase

CC- West cc1 480 2.01  0.00000 Phase GOEA BAEA Obs
CC - West cc2 480 2.01  0.00000 CC- East 4,782
CC - West Cc3 3 458 2.01  0.00326 CC- West 13 4,294
CC - West Ccca 6 480 2.01  0.00622 SM - West 13 7,200
CC- West CC5 480 2.01  0.00000 SM-East 9 2,880
CC - West CCé6 4 476  2.01  0.00418 Grand Total 35 0 19,156
CC- West CcCc7 480 2.01  0.00000

CC - West CC8 0 480 2.01  0.00000

CC- West cco 480 2.01  0.00000

SM - West MH1 480 2.01  0.00000

SM - West MH2 480 2.01  0.00000

SM - West MH3 480 2.01  0.00000

SM - West MH4 480 2.01  0.00000

SM - West MH5 480 2.01  0.00000

SM - West MH6 5 480 2.01  0.00518

SM - West PG1 3 480 2.01 0.00311

SM - West PG2 2 480 2.01  0.00207

SM - West PG3 480 2.01  0.00000

SM - West PG4 600 2.01 0.00000

SM - West PG5 3 480 2.01 0.00311

SM - West PG6 360 2.01 0.00000

SM - West PG7 480 2.01  0.00000

SM - West PG8 600 2.01  0.00000

SM - West PG9 360 2.01 0.00000

CC- East CMD1 480 2.01  0.00000

CC- East CMD2 480 2.01  0.00000

CC- East HB1 480 2.01  0.00000

CC- East HB2 480 2.01  0.00000

CC- East SR1 480 2.01  0.00000

CC- East SR2 480 2.01  0.00000

CC- East UH1 462 2.01  0.00000

CC- East UH2 480 2.01  0.00000

CC- East ull 480 2.01  0.00000

CC- East ul2 480 2.01  0.00000

SM-East CB1 480 2.01  0.00000

SM-East CB2 480 2.01  0.00000

SM-East CB3 360 2.01 0.00000

SM-East CB4 600 2.01 0.00000

SM-East SCR1 480 2.01  0.00000

SM-East SCR2 9 480 2.01  0.00933
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2012 Winter Data (11/12/12 - 03/29/13) (eagle minutes <200 meters)

Survey Minutes Area Eagle
Phase Point GOEA BAEA Obs Obs* Exposure' Summary of Minutes by Phase

CC- West Ccci0 540 2.01 0.00000 Phase GOEA BAEA Obs
CC - West CC11 540 2.01  0.00000 CC- East 20 9,313
CC- West CcC12 540 2.01  0.00000 CC- West 22 6,690
CC - West CC13 14 540 2.01 0.01290 SM - West 34 9,300
CC- West Ccc2 540 2.01 0.00000 SM-East 32 5,220
CC - West Ccc3 510 2.01 0.00000 Grand Total 108 0 30,523
CC- West CCc4 540 2.01  0.00000

CC - West CC5 420 2.01  0.00000

CC- West CCe 480 2.01  0.00000

CC - West CcCc7 8 480 2.01 0.00829

CC- West cco 480 2.01  0.00000

CC - West RM12 0 540 2.01  0.00000

CC- West RM7 540 2.01 0.00000

SM - West MH1 300 2.01 0.00000

SM - West MH2 480 2.01  0.00000

SM - West MH3 480 2.01  0.00000

SM - West MH4 300 2.01 0.00000

SM - West MH5 480 2.01  0.00000

SM - West MH6 540 2.01  0.00000

SM - West MH7 480 2.01  0.00000

SM - West MHS8 3 540 2.01 0.00276

SM - West PG1 540 2.01  0.00000

SM - West PG10 540 2.01  0.00000

SM - West PG5 540 2.01  0.00000

SM - West PG2 540 2.01 0.00000

SM - West PG3 12 540 2.01 0.01106

SM - West PG4 7 540 2.01 0.00645

SM - West PG6 3 540 2.01 0.00276

SM - West PG7 480 2.01  0.00000

SM - West PG8 480 2.01  0.00000

SM - West PG9 480 2.01  0.00000

SM - West RM14 9 480 2.01  0.00933

CC- East CMD2 480 2.01  0.00000

CC- East CMD3 400 2.01  0.00000

CC- East CMD4 540 2.01  0.00000

CC- East HB1 600 2.01  0.00000

CC- East HB2 540 2.01 0.00000

CC- East HB3 4 480 2.01 0.00415

CC- East RM10 540 2.01  0.00000

CC- East RM9 480 2.01  0.00000

CC- East SR1 6 540 2.01 0.00553

CC- East SR2 540 2.01  0.00000

CC- East SR3 540 2.01  0.00000
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CC- East UH1 513 2.01  0.00000

CC- East UH2 600 2.01 0.00000
CC- East UH3 540 2.01  0.00000
CC- East UH4 2 480 2.01  0.00207
CC- East ull 2 420 2.01 0.00237
CC- East ul2 6 600 2.01 0.00498
CC- East uli3 480 2.01  0.00000
SM-East CB1 7 540 2.01 0.00645
SM-East CB2 420 2.01  0.00000
SM-East CB4 5 540 2.01 0.00461
SM-East CB5 540 2.01  0.00000
SM-East CB6 8 480 2.01  0.00829
SM-East RM15 12 600 2.01 0.00995
SM-East RM2 540 2.01 0.00000
SM-East SCR1 540 2.01  0.00000
SM-East SCR2 480 2.01  0.00000
SM-East SCR3 540 2.01  0.00000

2013 Spring Data (04/01/13 - 06/21/13) (eagle minutes <200 meters)

Survey Minutes Area Eagle
Phase Point GOEA BAEA Obs Obs* Exposure' Summary of Minutes by Phase

CC - West CC10 360 2.01 0.00000 Phase GOEA BAEA Obs
CC- West CC11 360 2.01 0.00000 CC- East 5,940
CC - West CC12 300 2.01 0.00000 CC - West 2 4,260
CC- West CC13 0 300 2.01 0.00000 SM - West 1 6,360
CC - West cc2 360 2.01  0.00000 SM-East 4 3,314
CC- West CC3 2 360 2.01 0.00276 Grand Total 7 0 19,874
CC - West Ccca 300 2.01 0.00000

CC- West CC5 300 2.01 0.00000

CC - West CCé6 300 2.01 0.00000

CC - West CcCc7 360 2.01 0.00000

CC - West CCo 360 2.01  0.00000

CC- West RM12 0 300 2.01 0.00000

CC - West RM7 300 2.01 0.00000

SM - West MH1 360 2.01 0.00000

SM - West MH2 360 2.01 0.00000

SM - West MH3 360 2.01 0.00000

SM - West MH4 300 2.01 0.00000

SM - West MH5 300 2.01 0.00000

SM - West MH6 360 2.01 0.00000

SM - West MH7 360 2.01 0.00000

SM - West MH8 300 2.01 0.00000

SM - West PG1 360 2.01 0.00000

SM - West PG10 300 2.01 0.00000

SM - West PG5 360 2.01 0.00000
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SM - West PG2 300 2.01 0.00000
SM - West PG3 360 2.01 0.00000
SM - West PG4 360 2.01 0.00000
SM - West PG6 300 2.01 0.00000
SM - West PG7 360 2.01 0.00000
SM - West PG8 300 2.01 0.00000
SM - West PGS 300 2.01 0.00000
SM - West RM14 360 2.01 0.00138
CC- East CMD2 360 2.01 0.00000
CC - East CMD3 360 2.01 0.00000
CC- East CMDA4 360 2.01 0.00000
CC - East HB1 300 2.01 0.00000
CC- East HB2 300 2.01 0.00000
CC - East HB3 300 2.01 0.00000
CC- East RM10 300 2.01 0.00000
CC - East RM9 360 2.01 0.00000
CC - East SR1 300 2.01 0.00000
CC - East SR2 360 2.01 0.00000
CC- East SR3 300 2.01 0.00000
CC - East UH1 300 2.01 0.00000
CC- East UH2 300 2.01 0.00000
CC - East UH3 360 2.01 0.00000
CC- East UH4 360 2.01 0.00000
CC - East ull 300 2.01 0.00000
CC- East ul2 360 2.01 0.00000
CC - East ul3 360 2.01 0.00000
SM-East CB1 300 2.01 0.00663
SM-East CB2 270 2.01 0.00000
SM-East CB4 360 2.01 0.00000
SM-East CB5 360 2.01 0.00000
SM-East CB6 360 2.01 0.00000
SM-East RM15 360 2.01 0.00000
SM-East RM2 300 2.01 0.00000
SM-East SCR1 360 2.01 0.00000
SM-East SCR2 360 2.01 0.00000
SM-East SCR3 284  2.01 0.00000
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2013 Summer Data (06/24/13 - 08/30/13) (eagle minutes <200 meters)

Survey Area Eagle
Phase Point GOEA BAEA Obs Obs* Exposure'
CC - West CC10 300 2.01 0.00000
CC - West CC11 300 2.01 0.00000
CC - West CC12 300 2.01 0.00000
CC - West CC13 300 2.01 0.00663
CC - West CC2 300 2.01 0.00000
CC - West CC3 300 2.01 0.00332
CC - West Ccca 300 2.01 0.00000
CC - West CC5 300 2.01 0.00332
CC - West CC6 300 2.01 0.00000
CC - West cc7 300 2.01 0.00000
CC - West CC9o 300 2.01 0.00000
CC - West RM12 300 2.01 0.00000
CC - West RM7 300 2.01 0.00000
SM - West MH1 300 2.01 0.00000
SM - West MH2 300 2.01 0.00000
SM - West MH3 300 2.01 0.00000
SM - West MH4 300 2.01 0.00000
SM - West MH5 300 2.01 0.00000
SM - West MH6 300 2.01 0.00000
SM - West MH7 300 2.01 0.00000
SM - West MH8 300 2.01 0.00000
SM - West PG1 300 2.01 0.00000
SM - West PG10 300 2.01 0.00000
SM - West PG5 300 2.01 0.00000
SM - West PG2 300 2.01 0.00000
SM - West PG3 300 2.01 0.00000
SM - West PG4 300 2.01 0.00000
SM - West PG6 300 2.01 0.00000
SM - West PG7 300 2.01 0.00000
SM - West PG8 300 2.01 0.00000
SM - West PG9 300 2.01 0.00000
SM - West RM14 300 2.01 0.00332
CC - East CMD2 300 2.01 0.00000
CC - East CMD3 300 2.01 0.00166
CC - East CMD4 300 2.01 0.00000
CC - East HB1 300 2.01 0.00000
CC - East HB2 300 2.01 0.00000
CC - East HB3 300 2.01 0.00000
CC - East RM10 300 2.01 0.00000
CC - East RM9 300 2.01 0.00000
CC - East SR1 300 2.01 0.00000
CC - East SR2 300 2.01 0.00000
CC - East SR3 300 2.01 0.00000
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Summary of Minutes by Phase

Phase GOEA BAEA Obs
CC - East 1 5,400
CC - West 8 3,900
SM - West 2 5,700
SM-East 5 3,000
Grand Total 16 0 18,000



CC- East
CC - East
CC- East
CC - East
CC- East
CC - East
CC- East
SM-East
SM-East
SM-East
SM-East
SM-East
SM-East
SM-East
SM-East
SM-East
SM-East

UH1
UH2
UH3
UH4
ull
ul2
uli3
CB1
CB2
CB4
CB5
CB6
RM15
RM2
SCR1
SCR2
SCR3

300
300
300
300
300
300
300
300
300
300
300
300
300
300
240
300
360

2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01
2.01

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00498
0.00332
0.00000
0.00000
0.00000
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Appendix D: Summary of Eagle Minutes and Survey Effort for Each
Survey Period Based on the Decision Criteria

33



This page intentionally left blank



Summary of Survey Data for Chokecherry Sierra Madre
** GOEA = Golden Eagle; BAEA = Bald Eagle; Obs = Observation; Min = Minutes
** Eagle minutes are rounded up.

** # = Eagle minutes >150 meters are not included; adjust volume to 150 meters.
** Fall 2012 data are split at 9/16 due to different methods for eagle altitude.

** Data are based on final decision criteria.

2011 Spring to 2012 Spring Data #

(04/04/11-03/27/12) (15 points) ( >150 meters are not included) #

Area Phase Points Obs Minutes GOEA Min BAEA Min Notes

CC - West 1 3 24801 37 10

SM - West 1 5 42729 108 22 RM15 included
Total 8 67,530 145 32

2012 Summer Data #

(05/01/12-07/24/12) (14 points) (18 eagle minutes >150 meters not included) #

Area Phase Points Obs Minutes GOEA Min BAEA Min
CC- West 1 2 2124 0 0
SM - West 1 4 4330 19 0
Total 6 6,454 19 0

2012 Fall Data (in part) #

(08/20/12-09/15/12) (40 points) (23 eagle minutes >150 meters not included) #

Area Phase Points Obs Minutes GOEA Min BAEA Min
CC- West 1 9 1980 0 0 CC8 excluded
SM - West 1 15 3540 9 0 Exclude PG3
Total 24 5,520 9 0

2012 Fall Data (in part)

(09/17/12-11/09/12) (40 points) (eagle minutes <200 meters)

Area Phase Points Obs Minutes GOEA Min BAEA Min

CC- West 1 9 3814 13 0 CC8 excluded

SM - West 1 15 6720 13 0 Exclude PG3
Total 24 10,534 26 0

2012 Winter Data

(11/12/12 - 03/29/13) (60 points)

Area Phase Points Obs Minutes GOEA Min BAEA Min

CC- West 1 13 5610 8 0 CC13, RM12 Excluded
SM - West 1 21 8760 22 0 Exclude RM15, PG3
Total 34 14,370 30 0
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2013 Spring Data

(04/01/13 - 06/21/13) (60 points)

Area Phase Points Obs Minutes GOEA Min BAEA Min

CC - West 1 13 3660 2 0 CC13, RM12 Excluded
SM - West 1 21 6000 1 0 Exclude RM15, PG3
Total 34 9,660 3 0

2013 Summer Data

(06/24/13 - 08/30/13) (60 points)

Area Phase Points Obs Minutes GOEA Min BAEA Min

CC - West 1 13 3300 4 0 CC13, RM12 Excluded
SM - West 1 21 5400 2 0 Exclude RM15, PG3
Total 34 8,700 6 0

All Data Combined

Area Phase Points Obs Minutes GOEA Min BAEA Min
CC- West 1 n/a 45289 64 10
SM - West 1 n/a 77479 174 22
Total 0 122,768 238 32

"Year1 "Split (aprii zo11-juiy2012)

Area Phase Points Obs Minutes GOEA Min BAEA Min
CC - West 1 n/a 26925 37 10
SM-West 1 _____ nfa_________47059_______ 27 ______2_ _____________
Total 73,984 164 32

"Year2" Spllt (August 2012-August 2013)

Area Phase Points Obs Minutes GOEA Min BAEA Min
CC - West 1 n/a 18364 27 0
SM-West 1 _____ nfa_________3040_ _______ 4 . 0 o ______
Total 48,784 74 0
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Appendix E: Adjustments to Daylight Hours
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The following is an example of the model code used to calculate annual and seasonal daylight
hours.

## Define seasonal strata and calculate daylight hours
LatLng<-c(41.6038693,-107.261601)

# Annual Daylight Hours

SeasonType<-"Annual"
DayLtHr<-DayLen(LatLng[2],LatLng[1],Type=SeasonType)
colnames(DayLtHr)[1]<-"Season"
DayLtHr$AveDayLen<-with(DayLtHr,DayLtHr/Days)

# Seasonal Daylight Hours (to determine total daylight hours during curtailment period)
SeasonEndDay<-c(Winter="1/31",Curtail="4/30",Spring="6/30",Summer="8/15",Fall="11/15")
DayLtHr<-DayLen(-107.128973,41.767919,Type=SeasonEndDay,
Labels=names(SeasonEndDay))

DayLtHr$AveDayLen<-with(DayLtHr,DayLtHr/Days)

# Day length based on National Oceanic and Atmospheric Administration solar calculator:
#  http://www.esrl.noaa.gov/gmd/grad/solcalc/calcdetails.html
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Daylight Operational Hours

Percent of Daylight Operational Hours by "Season" for All Turbines

Average of Average of Average of
Average of Curtailment  Active Nest Average of Average of Entire Year
Winter (Nov  Season (Feb 1 - Season (May Summer (Jul 1 Fall (Aug 16 - (Jan 1 - Dec
Row Labels 16 - Jan 31) Apr 30) 1-Jun 30) - Aug 15) Nov 15) 31)
Chokecherry 96.258% 94.582% 94.049% 88.434% 91.543% 93.072%
Sierra Madre 94.468% 93.539% 92.019% 85.087% 89.543% 91.126%
Project Average 95.191% 93.960% 92.839% 86.439% 90.351% 91.912%

Percent of Daylight Operational Hours by "Season" for All Turbines with Seasonal Curtailment

Average of Average of Average of
Average of Curtailment  Active Nest Average of Average of Entire Year
Winter (Nov  Season (Feb 1 - Season (May Summer (Jul 1 Fall (Aug 16 - (Jan 1 - Dec
Row Labels 16 - Jan 31) Apr 30) 1-Jun 30) - Aug 15) Nov 15) 31)
Chokecherry 96.258% 94.582% 94.049% 88.434% 91.543% 93.072%
Sierra Madre 94.468% 93.496% 92.019% 85.087% 89.543% 91.126%
Project Average 95.191% 93.951% 92.839% 86.439% 90.351% 91.912%

Seasonal values are an average of percent operational time during daylight hours of individual
turbines provided by AWS Truepower, May 2014.

Highlighted values include the curtailment of 17 turbines in Sierra Madre from 1 Feb to 30 April.
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Daylight Hours Adjustment for Seasonal Curtailment

Location Latitude Longitude
Teton Reservoir 41.604 -107.261601

Season AveDaylen
Annual 12.20462
Base Annual Daylight Hours for Teton Reservoir

cRange
01/01-12/31 365.25

DEIVY

4457.739

Season Turbines

Turbine-Hours*

Day Range Days AveDayLen DayLtHr

% Operational

Winter 11/16-01/31 77.00 9.409873  724.5602 500 95.191% 344,858.18
Curtail | 02/01-04/30 i 89.25 i 12.020020 1072.7868 500 93.960% 503,996.84
Spring 05/01-06/30 61.00 14.864888  906.7582 500 92.839% 420,911.98
Summer  07/01-08/15 46.00 14.604142  671.7905 500 86.439% 290,344.26
Fall 08/16-11/15 92.00 11.762141 1082.1170 500 90.351% 488,851.57
Calculating Annual Daylight Hours | 4458.013 sum= 2,048,962.83
For 500 turbines without Curtailment | 4,097.926

Season Day Range Days AveDayLen DayLtHr = Turbines % Operational Turbine-Hours*
Winter 11/16-01/31 77.00 9.409873 724.5602 500 95.191% 344,858.18
Curtail | 02/01-04/30 | 89.25 | 12.020020 1072.7868 483 93.951% 486,810.25
Spring 05/01-06/30 61.00 14.864888  906.7582 500 92.839% 420,911.98
Summer  07/01-08/15 46.00 14.604142 671.7905 500 86.439% 290,344.26
Fall 08/16-11/15 92.00 11.762141 1082.1170 500 90.351% 488,851.57
Annual Daylight Hours for 500 Turbines (CC & SM) sums= 2,031,776.25
With 17 Turbines Curtailed for 89.25 Days in Sierra Madre | 4,063.552

Season Day Range Days AveDaylLen DayLtHr  Turbines

% Operational

Turbine-Hours*

Winter 11/16-01/31 77.00 9.409873  724.5602 298 94.468% 203,973.84
Curtail | 02/01-04/30 | 89.25 ! 12.020020 1072.7868 281 93.496% 281,847.99
Spring 05/01-06/30 61.00 14.864888  906.7582 298 92.019% 248,646.83
Summer  07/01-08/15 46.00 14.604142  671.7905 298 85.087% 170,338.32
Fall 08/16-11/15 92.00 11.762141 1082.1170 298 89.543% 288,749.36
Annual Daylight Hours for 298 Turbines (Only SM) sum= 1,193,556.34
With 17 Turbines Curtailed for 89.25 Days in Sierra Madre | 4,005.223

Season Turbines

Turbine-Hours*

Day Range Days AveDaylLen DayLtHr

% Operational

Winter 11/16-01/31 77.00 9.409873 724.5602 202 96.258% 140,884.34
Curtail 02/01-04/30 89.25 12.020020 1072.7868 202 94.582% 204,962.27
Spring 05/01-06/30 61.00 14.864888 906.7582 202 94.049% 172,265.15
Summer  07/01-08/15 46.00 14.604142 671.7905 202 88.434% 120,005.94
Fall 08/16-11/15 92.00 11.762141 1082.1170 202 91.543% 200,102.21
Annual Daylight Hours for 202 Turbines (Only CC) sums= 838,219.90
No pre-planned curtailment in Chokecherry 4,149.603

*TurbineHours = DayLtHr*Turbines*%Operational
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Appendix F: Eagle Fatality Model Inputs and Results
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Predicted Fatalities

Golden Eagle, Chokecherry Sierra Madre combined, 103-m blade
Golden Eagle, Chokecherry Sierra Madre combined, 120-m blade
Bald Eagle, Chokecherry Sierra Madre combined, 103-m blade
Bald Eagle, Chokecherry Sierra Madre combined, 120-m blade
Golden Eagle, Chokecherry, 103-m blade

Golden Eagle, Sierra Madre, 103-m blade

Golden Eagle, Chokecherry, 120-m blade

Golden Eagle, Sierra Madre, 120-m blade

Bald Eagle, Chokecherry, 103-m blade

Bald Eagle, Sierra Madre, 103-m blade

Bald Eagle, Chokecherry, 120-m blade

Bald Eagle, Sierra Madre, 120-m blade
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Eagle Fatality Model Inputs and Results

Model inputs and results are combined for Chokecherry and for Sierra Madre.
Posterior from Yearl becomes the prior for Year2.

Results from Year2 are a combination of data from Yearl and Year2.

Results from Year2 are the "final" predicted eagle fatalities.

Fatalities are predicted for two different turbine blade lengths: 103-meter and 120-meter diameter blades.

GOEA minutes based on observation times in GIS file,
adjusted for flight paths and volume adjusted for flight

"Year 1" April heights. Daylight adjusted for 17 turbines curtailed for

2011toJuly  89.25 days in spring, plus ~8% non-operational period; Chokecherry

2012 includes data from RM15. Sierra Madre 800 73,984
GOEA minutes from 4 survey periods, adjusted for flight
heights. Daylight adjusted for 17 turbines curtailed for
89 days in spring, plus ~8% non-operational period; does

"Year 2" not include RM15. Does not inlcude CC8, CC13, RM12

August 2012  and PG3 starting Fall 2012.. Year1 posterior becomes

to August Year2 prior. Model code modified to account for height Chokecherry

2013 (volume). Sierra Madre 800 48,784
GOEA minutes based on observation times in GIS file,
adjusted for flight paths and volume adjusted for flight

"Year 1" April heights. Daylight adjusted for 17 turbines curtailed for

2011 toJuly  89.25 days in spring, plus ~8% non-operational period; Chokecherry

2012 includes data from RM15. Sierra Madre 800 73,984
GOEA minutes from 4 survey periods, adjusted for flight
heights. Daylight adjusted for 17 turbines curtailed for
89 days in spring, plus ~8% non-operational period; does

"Year 2" not include RM15. Does not inlcude CC8, CC13, RM12

August 2012  and PG3 starting Fall 2012.. Yearl posterior becomes

to August Year2 prior. Model code modified to account for height Chokecherry

2013 (volume). Sierra Madre 800 48,784




164 4,063.6 103/2 500 0.443 0.0345 8.7

74 4,063.6 103/2 500 0.346 0.0224 6.8

5.7 13

4.5 10

Golden Eagle annual predicted fatalities with 103-m diameter blade =

164 4,063.6 120/2 500 0.443 0.0344 12

74 4,063.6 120/2 500 0.347 0.0224 9.2

7.8 17

6.1 14

Golden Eagle annual predicted fatalities with 120-m diameter blade =
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"Year" and

DET

"Year 1" April
2011 to July
2012

"Year 2"
August 2012
to August
2013

Survey

BALD EAGLE Notes Location Radius Minutes

BAEA minutes based on observation times in GIS file,

adjusted for flight paths and volume adjusted for flight

heights. Daylight adjusted for 17 turbines curtailed for

89.25 days in spring, plus ~“8% non-operational period; Chokecherry

includes data from RM15. Sierra Madre 800

BAEA minutes from 4 survey periods, adjusted for flight

heights. Daylight adjusted for 17 turbines curtailed for

89 days in spring, plus ~8% non-operational period; does

not include RM15. Does not inlcude CC8, CC13, RM12

and PG3 starting Fall 2012.. Yearl posterior becomes

Year2 prior. Model code modified to account for height Chokecherry

(volume). Sierra Madre 800

73,984

48,784

"Year" and

Dates

"Year 1" April
2011 to July
2012

"Year 2"
August 2012
to August
2013

Survey

BALD EAGLE Notes Location Radius Minutes

BAEA minutes based on observation times in GIS file,

adjusted for flight paths and volume adjusted for flight

heights. Daylight adjusted for 17 turbines curtailed for

89.25 days in spring, plus ~8% non-operational period; Chokecherry

includes data from RM15. Sierra Madre 800

BAEA minutes from 4 survey periods, adjusted for flight

heights. Daylight adjusted for 17 turbines curtailed for

89 days in spring, plus ~8% non-operational period; does

not include RM15. Does not inlcude CC8, CC13, RM12

and PG3 starting Fall 2012.. Yearl posterior becomes

Year2 prior. Model code modified to account for height Chokecherry

(volume). Sierra Madre 800

73,984

48,784
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Bald
Eagle Daylight Blade Eagle Exposure Average Fatality 80% UCI

Minutes Hours Length Turbines Exposure Std Dev Fatality Std Dev  Fatality

32 4,063.6 103/2 500 0.0886 0.0154 1.7 1.2 2.6
0 4,063.6 103/2 500 0.0478 0.0084 0.94 0.79 14
Bald Eagle annual predicted fatalities with 103-m diameter blade = I 1.4|

Bald
Eagle Daylight Blade Eagle Exposure Average Fatality 80% UCI

Minutes Hours Length Turbines Exposure Std Dev  Fatality Std Dev  Fatality

32 4,063.6 120/2 500 0.0884 0.0154 2.3 1.6 3.5
0 4,063.6 120/2 500 0.0477 0.0083 1.3 0.87 1.9
Bald Eagle annual predicted fatalities with 120-m diameter blade = I 2|
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Eagle Fatality Model Inputs and Results - GOLDEN EAGLE

Model inputs and data results are run separately for Chokecherry and for Sierra Madre.
Posterior from Yearl becomes the prior for Year2.

Results from Year2 are a combination of data from Yearl and Year2.

Results from Year2 are the "final" predicted eagle fatalities.

Fatalities are predicted for two different turbine blade lengths: 103-meter and 120-meter diameter blades.

"Year 1" April
2011 to July
2012

"Year 1" April
2011 to July
2012

"Year 2"
August 2012
to August
2013

"Year 2"
August 2012
to August
2013

GOEA minutes based on observation times in GIS file,
adjusted for flight paths and volume adusted for flight
heights. Daylight adjusted for about 7% non-
operational period, no seasonal curtailment. Chokecherry 800
GOEA minutes based on observation times in GIS file,

adjusted for flight paths and volume adjusted for flight

heights. Daylight adjusted for 17 turbines curtailed for

89.25 days in spring, plus ~¥9% non-operational period;

includes data from RM15. Sierra Madre 800

GOEA minutes based on 4 survey periods, adjusted for
flight heights. Daylight adjusted for ~7% non-operational
period; no seasonal curtailment. Yearl posterior
becomes Year2 prior. Model code modified to account
for height (volume). Does not inlcude CC8, CC13 and

RM12 starting Fall 2012. Chokecherry 800

GOEA minutes from 4 survey periods, adjusted for flight
heights. Daylight adjusted for 17 turbines curtailed for

89 days in spring, plus ~9% non-operational period; does
not include RM15. Yearl posterior becomes Year2 prior.

Model code modified to account for height (volume). Sierra Madre 800

26,925

47,059

18,364

30,420




37 4,149.6 103/2 202 0.279 0.0455 2.3
127 4,005.2 103/2 298 0.540 0.0476 6.2
27 4,149.6 103/2 202 0.254 0.315 2.1
47 4,005.2 103/2 298 0.402 0.0304 4.6

15 3.3
4.2 9.2
14 3.0
3.1 6.8

Golden Eagle annual predicted fatalities with 103-m diameter blade =

Note: because Chokecherry and Sierra Madre are analyzed independently, their
results are rounded up before being added together.
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"Year 1" April
2011 to July
2012

"Year 1" April
2011 to July
2012

"Year 2"
August 2012
to August
2013

"Year 2"
August 2012
to August
2013

GOEA minutes based on observation times in GIS file,
adjusted for flight paths and volume adusted for flight
heights. Daylight adjusted for about 7% non-
operational period, no seasonal curtailment. Chokecherry 800
GOEA minutes based on observation times in GIS file,

adjusted for flight paths and volume adjusted for flight

heights. Daylight adjusted for 17 turbines curtailed for

89.25 days in spring, plus ~9% non-operational period;

includes data from RM15. Sierra Madre 800

GOEA minutes based on 4 survey periods, adjusted for
flight heights. Daylight adjusted for ~7% non-operational
period; no seasonal curtailment. Yearl posterior
becomes Year2 prior. Model code modified to account
for height (volume). Does not inlcude CC8, CC13 and

RM12 starting Fall 2012. Chokecherry 800

GOEA minutes from 4 survey periods, adjusted for flight
heights. Daylight adjusted for 17 turbines curtailed for

89 days in spring, plus ~9% non-operational period; does
not include RM15. Yearl posterior becomes Year2 prior.

Model code modified to account for height (volume). Sierra Madre 800

26,925

47,059

18,364

30,420

50



Golden
Eagle Daylight Eagle Exposure Average Fatality 80% UCI

Minutes Hours Turbines Exposure Std Dev  Fatality Std Dev  Fatality

37 4,149.6 120/2 202 0.280 0.0454 3.1 2.1 4.5
127 4,005.2 120/2 298 0.540 0.0477 8.5 5.6 12
27 4,149.6 120/2 202 0.254 0.0315 2.8 1.9 4.1
47 4,005.2 120/2 298 0.402 0.0304 6.3 4.1 9.2
Golden Eagle annual predicted fatalities with 120-m diameter blade = | 15|

Note: because Chokecherry and Sierra Madre are analyzed independently, their
results are rounded up before being added together.
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Eagle Fatality Model Inputs and Results - BALD EAGLE

Model inputs and data results are run separately for Chokecherry and for Sierra Madre.
Posterior from Yearl becomes the prior for Year2.

Results from Year2 are a combination of data from Yearl and Year2.

Results from Year2 are the "final" predicted eagle fatalities.

Fatalities are predicted for two different turbine blade lengths: 103-meter and 120-meter diameter blades.

"Year" and
Dates

Survey
Radius Minutes

BALD EAGLE Notes

Location

BAEA minutes based on observation times in GIS file,

"Year 1" April adjusted for flight paths and volume adusted for flight

2011 toJuly  heights. Daylight adjusted for about 7% non-

2012 operational period, no seasonal curtailment. Chokecherry 800 26,925
BAEA minutes based on observation times in GIS file,
adjusted for flight paths and volume adjusted for flight

"Year 1" April heights. Daylight adjusted for 17 turbines curtailed for

2011 toJuly  89.25 days in spring, plus ~9% non-operational period;

2012 includes data from RM15. Sierra Madre 800 47,059
BAEA minutes based on 4 survey periods, adjusted for
flight heights. Daylight adjusted for ~7% non-operational

"Year 2" period; no seasonal curtailment. Yearl posterior

August 2012  becomes Year2 prior. Model code modified to account

to August for height (volume). Does not inlcude CC8, CC13 and

2013 RM12 starting Fall 2012. Chokecherry 800 18,364
BAEA minutes from 4 survey periods, adjusted for flight

"Year 2" heights. Daylight adjusted for 17 turbines curtailed for

August 2012 89 days in spring, plus ~9% non-operational period; does

to August not include RM15. Yearl posterior becomes Year2 prior.

2013 Model code modified to account for height (volume). Sierra Madre 800 30,420
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Bald
Eagle Daylight Blade Eagle Exposure Average Fatality 80% UCI

Minutes Hours Length Turbines Exposure Std Dev  Fatality  Std Dev Fatality

10 4,149.6 103/2 202 0.0807 0.0244 0.65 0.53 0.97
22 4,005.2 103/2 298 0.0969 0.0202 1.1 0.78 1.6
0 4,149.6 103/2 202 0.0429 0.013 0.35 0.26 0.51
0 4,005.2 103/2 298 0.0528 0.0111 0.61 0.51 0.9

Bald Eagle annual predicted fatalities with 103-m diameter blade = 2

Note: because Chokecherry and Sierra Madre are analyzed independently, their
results are rounded up before being added together.
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"Year" and
Dates

"Year 1" April
2011 to July
2012

"Year 1" April
2011 to July
2012

"Year 2"
August 2012
to August
2013

"Year 2"
August 2012
to August
2013

Location

BALD EAGLE Notes

BAEA minutes based on observation times in GIS file,
adjusted for flight paths and volume adusted for flight
heights. Daylight adjusted for about 7% non-
operational period, no seasonal curtailment. Chokecherry
BAEA minutes based on observation times in GIS file,

adjusted for flight paths and volume adjusted for flight

heights. Daylight adjusted for 17 turbines curtailed for

89.25 days in spring, plus ~9% non-operational period;

includes data from RM15. Sierra Madre

BAEA minutes based on 4 survey periods, adjusted for
flight heights. Daylight adjusted for ~7% non-operational
period; no seasonal curtailment. Yearl posterior
becomes Year2 prior. Model code modified to account
for height (volume). Does not inlcude CC8, CC13 and

RM12 starting Fall 2012. Chokecherry

BAEA minutes from 4 survey periods, adjusted for flight
heights. Daylight adjusted for 17 turbines curtailed for
89 days in spring, plus ~“9% non-operational period; does
not include RM15. Yearl posterior becomes Year2 prior.

Model code modified to account for height (volume). Sierra Madre

Radius

800

800

800

800

Survey
Minutes

26,925

47,059

18,364

30,420




Bald
Eagle Daylight Blade Eagle Exposure Average Fatality 80% UCI

Minutes Hours Length Turbines Exposure Std Dev  Fatality  Std Dev Fatality

10 4,149.6 120/2 202 0.0808 0.0245 0.89 0.66 1.3
22 4,005.2 120/2 298 0.0969 0.0203 1.5 1.3 2.2
0 4,149.6 120/2 202 0.0427 0.013 0.47 0.35 0.7
0 4,005.2 120/2 298 0.0527 0.011 0.82 0.58 1.2

Bald Eagle annual predicted fatalities with 120-m diameter blade = 3

Note: because Chokecherry and Sierra Madre are analyzed independently, their
results are rounded up before being added together.
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Appendix G: Example of Model Code Used to Predict Eagle Fatalities
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The following is an example of the model code and inputs used by the U.S. Fish and Wildlife Service
to predict the number of bald eagle and golden eagle fatalities at the Chokecherry Sierra Madre
Phase 1 Project. The description, inputs and results of the twelve different model runs are
presented in Appendix F.

In the example below, differences between the model runs are identified. Comments and other
explanatory notes that may differ between model runs are highlighted in yellow. Changes to the
model inputs or the model code are identified by red, bolded text and are highlighted in yellow.
These changes, which are also identified by sequential numerals surrounded by asterisks and
parentheses, are further explained here:

(*1*) — Description of the model run, including area (e.g., Chokecherry) and year (e.g., Year 1)
(*2*) — Number of turbines (i.e., 500, 298, or 202)
(*3*) — Blade length (i.e., 120- or 103-meter blade)
(*4*) — Description of the run,
Number of eagle minutes
Number of counts (total observation minutes / 60)
Daylight hours (see Appendix E)
(*5*) — Adjust sample volume (e.g., 150 or 200 meters / 100)
(*6*) —For all 12 runs, the priors for Year 1 were adjusted to account for non-standard volume
(*7*) — The posteriors for Year 1 were used as the priors for Year 2
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# Example Code for Model Run

# CC & SM West for GOEA with 120-m rotor blade Yr1Pooled and Yr2Pooled

# all eagle observations were recorded up to 150-m

# requires FWS functions R2ZGamma.R, FatalFcns.R, and RVSmry.R and the R packages rv and
# maptools

### Chokecherry Sierra Madre West Yrl - below 150m ###

cProject<-"CCSM_West_Yrl_150m"  #project ID (*1*)
nTurbine<-c(500) #number of turbines (*2%)
HazRadKm<-c(120/2/1000)  #radius of hazardous area around each turbine(in kilometers)  (*¥3%*)
HzKM2<-(nTurbine*pi*HazRadKm”2) # hazardous area will be converted to volume later
CntHr<-c(1) # count duration (in hours)

## Create the "ExpSvy" data frame (Eagle Minutes observed, number of counts conducted,
# the area observed at each observation point, and the future daylight hours),
# includes some observed EMin with no ht recorded

# (*4%)
ExpSvy<-data.frame(row.names=c(“CCSM_Y1-150m"),
EMin=c(164),
nCnt=c(1233.067),
CntKM2=c(pi*0.8"2),
DayLtHr=c(4063.552))

# DayLtHr includes ~8% non-operational hours annually (17 turbines curtailed 89.25 days in spring)

AddTot<-FALSE #Add strata for total (TRUE) or not (FALSE)
## Analysis Inputs ##

UCl<-¢(0.5,0.8,0.9,0.95)

nSims<-100000

setnsims(nSim)

PlotFile<-NULL

## Survey Inputs ##
nSvy<-nrow(ExpSvy)
cSvy<-(rownames(ExpSvy))

## Modified expansion and offset calculations

# we multiply the “offset” (the sampling effort that goes with the eagle minutes observed

#  andis used to calculate the exposure) by 150-m (0.15 km) to give us eagle mins per hr*km~3
#(*5%)

Height <- ¢(0.15)

SmpHrkKM3<- with(ExpSvy,nCnt*CntHr*CntKM2*Height)

# we multiply the "expansion factor" (the producto8f operational daylight hours and



#  hazardous area) by 200-m (0.2 km)
ExpFac<- ExpSvySDayLtHr*HzKM2*.2

# Calculate the fatalities and store as a temporary object.

tmp<-with(ExpSvy,mapply(simFatal,EMin=EMin,SmpHrKM2=SmpHrKM3,ExpFac=ExpFac,
aPriExp=0.9684375,bPriExp=0.5519703,aPriCPr=2.31,bPriCPr=396.69,
SIMPLIFY=FALSE))

# Put the survey specific simulations in an rv vector.
Fatalities<-rvnorm(nSvy)
Exp<-data.frame(Mean=rep(NA,nSvy),SD=NA,row.names=cSvy)
for(i in 1:nSvy){

#i<-1

Fatalities[i]<-tmp[[i]]

Expl[i,]<-attr(tmp([i]],"Exp")
}
rm(tmp)
names(Fatalities)<-cSvy

# Summarize
nSvy<-length(Fatalities)
if(is.null(nSvy))nSvy<-1
FatalStats<-RVSmry(cSvy,Fatalities,probs=UCI)
if(AddTot){
FatalStats<-rbind(

FatalStats,

RVSmry("Total",sum(Fatalities),probs=UCl))}
# Determine Yr2 exposure prior parameters from the Yrl exposure posterior
Prior2<-N2Gamma(mn=ExpSMean,sd=Exp$SD)

# define objects to pull into the simFatal function for Year2
aPriExpY2<-Prior2[1]
bPriExpY2<-Prior2[2]

### Chokecherry Sierra Madre West Yr2 ###

cProject<-"CCSM_West_Yr2" #project ID to associate with model outputs
nTurbine<-c(500) #number of turbines

HazRadKm<-c(120/2/1000)  #radius of hazardous area around each turbine (in kilometers)
HzKM2<-(nTurbine*pi*HazRadKm”2) # hazardous area will be converted to volume

# (*4%) (*5*)
## Create the “ExpSvy” data frame by pooling data
EMinPooled<-sum(9,26,30,3,6)
SmpHr<-c(5520/60,10534/60,14370/60,9660/60,8700/60)
SmpKM2<-pi*0.8/2 59

(*6*)

(*1%)
(*2%)
(*3%)



SmpHt<-c(0.15,0.2,0.2,0.2,0.2)
SmpHrkKM3Pooled<-sum(SmpKM2*SmpHr*SmpHt)

ExpSvy<-data.frame(row.names=c(“Yr2_Pooled”),
Emin=EminPooled,
SmpHrKM3=SmpHrkKM3Pooled,
DayLtHr=4063.552)

# DayLtHr includes ~8% non-operational hours annually (17 turbines curtailed 89.25 days in spring)
AddTot<-FALSE #Add strata for total (TRUE) or not (FALSE)

## Analysis Inputs (if different than Year 1)##
## Survey Inputs ####

nSvy<-nrow(ExpSvy)
cSvy<-(rownames(ExpSvy))

## Modified expansion and offset calculations
ExpFac<- ExpSvySDayLtHr*HzKM2*.2

# Calculate the fatalities and store as a temporary object. (*7%)
tmp<-mapply(simFatal,EMin=ExpSvySEMin,SmpHrKM2=ExpSvySSmpHrkKM3,ExpFac=ExpFac,
aPriExp=aPriExpY2,bPriExp=bPriExpY2,aPriCPr=2.31,bPriCPr=396.69,
SIMPLIFY=FALSE)

# Put the survey specific simulations in an rv vector.
Fatalities<-rvnorm(nSvy)
Exp<-data.frame(Mean=rep(NA,nSvy),SD=NA,row.names=cSvy)
for(i in 1:nSvy){

#i<-1

Fatalities[i]<-tmp[[i]]

Expl[i,]<-attr(tmpl([i]],"Exp")
}
rm(tmp)
names(Fatalities)<-cSvy

# Summarize the surveys, including a total if needed.
nSvy<-length(Fatalities)
if(is.null(nSvy))nSvy<-1
FatalStats<-RVSmry(cSvy,Fatalities,probs=UCI)
if(AddTot){
FatalStats<-rbind(
FatalStats,
RVSmry("Total",sum(Fatalities),probs=UCI)

)}
60
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Departrnent Of FlShCI'lCS and WlldllfC Science S 302 Anheuser-Busch Natural Resources Bldg.

Columbia, MO 65211-7240
School of Natural Resources

PHONE (573) 882-3436
FAX  (573) 884-5070

University of Missouri-Columbia

MISSOURI COOPERATIVE FISH AND WILDLIFE
RESEARCH UNIT COOPERATORS:
U.S. GEOLOGICAL SURVEY
MISSOURI DEPARTMENT OF CONSERVATION
UNIVERSITY OF MISSOURI-COLUMBIA
WILDLIFE MANAGEMENT INSTITUTE
EDWARD K. LOVE FOUNDATION

Date: October 14, 2014

To: Garry Miller, Vice President, Land and Environmental Affairs, Power Company of
Wyoming LLC, 555 Seventeenth Street, Suite 2400, Denver, CO 80202

From: Dr. Joshua J. Millspaugh, O’Connor Distinguished Professor of Wildlife
Management, Department of Fisheries and Wildlife Sciences, University of Missouri, 302

Natural Resources Building, Columbia, MO 65211

Subject: Expert Report — Estimates of Eagle Fatalities

l. Executive Summary and Expert Opinions

Using the U.S. Fish and Wildlife Service (USFWS or Service) Eagle Fatality Model, I was
asked to estimate golden eagle and bald eagle fatalities for the final project design for Phase I
of the Chokecherry and Sierra Madre Wind Energy Project. I also completed an evaluation
of certain aspects of the model and how the Service applied eagle data collected on the site to
estimate eagle fatalities. Given issues I identified with assumptions of the Service’s model,
as applied to the project site, which were first outlined in my report dated September 7, 2012,
I modified several assumptions in the Service’s model to account for site-specific
characteristics of the project site to provide an estimate of eagle fatalities. I compared these
eagle fatality estimates from the modified model to estimates provided by the Service for the
final Phase I project design. My opinions are based upon my training, experience, education,
and expertise in wildlife ecology and the application of statistical techniques and tools to
address conservation issues.

The Service’s Eagle Fatality Model maintains assumptions with questionable applicability to
the Project. My examination of the model shows that the Service appropriately modified two
assumptions I discussed in my report dated September 7, 2012, namely (1) the assumption
that turbines operate during all daylight hours, all year long was modified to more accurately
reflect the amount of time that turbines are operational; and (2) the assumption that eagles are
at risk whether they fly above, below, or at rotor height was modified to exclude eagles
flying above the rotor height. While I believe that it is also appropriate to assume that eagles
flying below the rotor height are not at risk, the Service’s modified assumption is more
realistic than previously applied. However, while these two assumptions were improved, my
present examination shows that the model continues to assume an infinite population of
eagles exposed on the site, which has the effect of overestimating the number of predicted
eagle fatalities for Phase I of the Chokecherry and Sierra Madre Wind Energy Project.

AN EQUAL OPPORTUNITY/ADA INSTITUTION



Further, my examination of the Service’s model for the final project design reveals that: (1)
the Service’s approach to modeling curtailment could be refined to be more realistic and (2)
there is a need to model season-specific risk of mortalities to obtain a more realistic fatality
estimate. Data are available to address the infinite population assumption, the proper
modeling of curtailment and the season-specific risk; therefore, my estimates of eagle
fatalities detailed below incorporated these three assumptions. Further, the Service’s model
requires only slight modification to account for these more appropriate assumptions.

In addition to concerns regarding model assumptions, I have reservations about how the
Service applied eagle use data from the site to estimate eagle fatalities using their model. 1
evaluated how eagle minute use data were applied in the model based on the final Phase I
project design. In particular, my review determined that (1) the Service’s summary of eagle
minutes is biased upwards, which is acknowledged by the Service, but is not adjusted; and
(2) the rules used by the Service to include and exclude data are ambiguous, which leads to
the inclusion of eagle minute use data which are not appropriate.

Start and end times of eagle observations were recorded in hours and minutes and did not
include seconds. The Eagle Conservation Plan Guidance recommends including rounding
time of each eagle observation to the next highest integer. Thus, an eagle observed for 1
minute and 10 seconds would equate to 2 eagle minutes (U.S. Fish and Wildlife Service
Summary Document for Review of Eagle Use Data and Eagle Fatality Prediction Analysis for the
Chokecherry and Sierra Madre Wind Energy Project Phase 1, hereafter referred to as Summary
Document, page 5). Because seconds were not provided, the number of eagle minutes was
rounded to include all minutes in which eagles were observed (see Summary Document, page
5). As noted by the Service, “this method may inflate the number of eagle minutes, but it
ensures the number of eagle minutes is not underestimated” (see Summary Document, page
5). Such an approach, when added to other assumptions of the Service’s model,
demonstrates a high emphasis on being risk averse, which causes the model to further
overestimate the number of predicted eagle fatalities. To address this issue, simulations were
run to address the expected bias in eagle minutes using this approach. Assuming start
seconds and end seconds within an integer minute are random and that counts contain at least
2 integer minutes (e.g., 13:10 - 13:11), the straight subtraction approach (e.g., 13:10 - 13:11 =
1 minute) underestimates eagle minutes by about 1 second every time a count is

conducted. The Service’s approach (e.g., 13:10 - 13:11 =2 minutes) overestimates eagle
minutes by about 59 seconds every time a count is conducted. Given the level of expected
bias, I adjusted eagle minutes to obtain a more realistic estimate of eagle minutes given the
available data.

Last, I have general concerns related to some decisions made by the Service regarding which
eagle minute data to include or exclude. My main concern is related to the inclusion of eagle
use data recorded in areas that do not have turbines in the final Phase I project layout.
Because turbines were not placed in these avoidance areas, due to potentially high eagle
activity within those areas, eagle minutes within those areas should not contribute to
estimated mortality. As currently applied, the estimated fatalities will be the same whether or
not turbines are actually placed within avoidance areas with relatively high eagle activity.
Although there are actually fewer eagle minutes when eagle minute data from these areas are



removed, the exposure rate is greater because many point counts outside the project footprint
did not have any observed eagle minutes, thus estimated fatalities increase by excluding these
data in the model.

Using the Service’s model as a basis for estimating annual eagle fatalities, I modified the
Service’s model to provide a more realistic estimate of eagle fatalities. I maintained the
structure and general approach taken by the Service in developing the model, but made
biologically reasonable and supportable modifications. To more appropriately reflect the
final Phase I project conditions: (1) I modified the Service’s Model to directly account for
abundance on the site rather than assuming an infinite population (the number of fatalities is
a function of the number of eagles at risk); (2) [ modeled curtailment by removing minutes
from point counts within 800 m of turbines that will be shut down during the curtailment
season; (3) I modeled season-specific risk of fatality by estimating fatalities for each season
instead of annually; (4) I applied a bias correction to eagle minute use data; and (5) I
removed eagle minutes recorded within areas that do not have turbines in the final layout.

I produced eagle fatality estimates, for both golden eagles and bald eagles separately, by
modifying all assumptions simultaneously. I then compared the model output based on
more appropriate assumptions for the project site and available eagle minute use data to eagle
fatality estimates generated by the Service at the 80% quantile, which is used by the Service
to estimate risk to eagles. The median number of estimated fatalities is also provided. The
interpretation of a value at the 80% quantile means there is an 80% chance that X number of
eagles or fewer are predicted to be removed at the wind energy site each year. The value at
the 80% quantile should not be interpreted to mean that value equates to the number of eagle
fatalities that will occur each year. Reliance on the 80% quantile value is very conservative
and model results suggest the actual number of eagle fatalities is likely to be fewer than the
80% quantile value in most model runs. This conservative benchmark is added on top of the
already risk-averse approach taken to develop the model.

Assuming a 120 meter turbine blade, and the more appropriate modifications of the data and
assumptions described above, the 80% quantile value was 9 or fewer golden eagle fatalities.
The median estimated number of annual fatalities was 7 golden eagles. The Service
estimated 14 golden eagle fatalities, at the 80% quantile, using the same scenario. Using the
same assumptions, the 80% quantile value was 2 or fewer bald eagle fatalities, with a median
estimated number of annual fatalities of 1. The Service estimated 2 bald eagle fatalities, at
the 80% quantile, using the same scenario. In my opinion, model estimates when
assumptions are modified to reflect project conditions results in a more realistic estimate of
eagle fatalities for the Phase I project site.

1. Relevant Experience and Expertise

My experience and expertise are in wildlife ecology and the application of statistical
techniques and models to address conservation issues. I am providing a summary here of my
relevant experience and expertise. Currently, I am a full professor and the Pauline O’Connor
Distinguished Professor of Wildlife Management in the School of Natural Resources,
Department of Fisheries and Wildlife Sciences, University of Missouri. I have a Ph.D. in



Wildlife Ecology from the College of Forest Resources, University of Washington, Seattle. 1
did postdoctoral studies in quantitative ecology at the School of Aquatic and Fishery
Sciences, University of Washington. Selected honors and awards include being named a
Fellow of The Wildlife Society in 2014, a 2008 award from the U.S. Department of
Agriculture for National Teacher of the Year, a 2007 award from the Wildlife Society for
Best Article (with Steve Buskirk), and a 2005 award from the Missouri Department of
Conservation for “Outstanding Research Collaborator of the Year.” In 2013, I was the
inaugural recipient of the Southeastern Athletic Conference Faculty Achievement Award at
the University of Missouri which “honors professors with outstanding records in teaching
and scholarship who serve as role models for other faculty and students.”

I have obtained about 60 grants and contracts as either PI or Co-PI since starting my faculty
position in 1999 from diverse funding sources such as the U.S. Fish and Wildlife Service,
National Fish and Wildlife Foundation, National Science Foundation, U.S. Forest Service,
National Park Service, and the National Renewable Energy Lab. One recent grant is for the
period 2011-2016 to study the Ecology of Greater Sage-grouse in Relation to Wind Energy
Development in Wyoming. This study is being funded by the U.S. Forest Service, National
Renewable Energy Lab, National Fish and Wildlife Foundation, Power Company of
Wyoming (PCW), Wyoming Game and Fish Department, Bureau of Land Management,
Western Association of Fish and Wildlife Agencies, and National Wind Coordinating
Collaborative.

I have published 4 books and about 185 peer-reviewed journal articles and book chapters.
Three books are directly applicable: (1) Models for Planning Wildlife Conservation in Large
Landscapes, 2009, Millspaugh, J.J. and F.R. Thompson, III, editors, Academic Press, 674
pages; (2) Design and Analysis of Long-Term Ecological Monitoring Studies, 2012, Gitzen,
R.A., J.J. Millspaugh, A.B. Cooper, and D.S. Licht, editors. Cambridge University Press, 600
pages; and (3) Wildlife Demography: Analysis of Sex, Age, and Count Data, 2005, Skalski,
J.R., K.E. Ryding, and J.J. Millspaugh, Elsevier Science, 656 pages. In addition to these
publications, I have been an invited plenary speaker at national and international conferences
to discuss the application of statistical techniques and models in wildlife ecology and
management.

I have applied and evaluated statistical techniques and models in addressing conservation
issues for a broad range of species, including mammals, avifauna, reptiles, and amphibians.
For example, at the request of the Wisconsin Department of Natural Resources, I chaired an
international panel of experts in evaluating data and models the agency uses to monitor and
estimate white-tailed deer population demographics. Specifically, we evaluated the validity
of the assumptions of their population reconstruction model, assessed adjustments made in
the model by state personnel, and offered guidance on future applications. I was the senior
author on a paper published in the Journal of Wildlife Management in 2009 that summarized
our findings. A second example relates to my continued development of animal movement
and habitat models. In addition to applying these statistical models to diverse taxa ranging
from hellbenders to elephants, I have collaboratively developed new statistical approaches to
analyzing such data and rigorously evaluated methodology. Specifically, my colleagues and
I were among the first to apply discrete choice models in a wildlife context and we pioneered



the development of resource utilization functions, both of which have become standard
modeling tools for ecologists over the past decade. Thus, my experience and expertise are
directly applicable to the analysis I was asked to perform.

I1l.  Review and Critical Analysis of the Assumptions and Estimates of the Eagle
Fatality Model for the Chokecherry and Sierra Madre Wind Energy Project

In September 2014, I was asked to perform a review and critical analysis of the assumptions
of U.S. Fish and Wildlife Service’s (USFWS or Service) Eagle Fatality Model and the eagle
fatality estimates for the Chokecherry and Sierra Madre Wind Energy Project derived by the
Service. Given issues I identified with the data used in the Service’s model and the
assumptions of the Service’s model, as applied to the project site, I modified the input data
and the Service’s model to make the assumptions more appropriate and reflective of project
conditions to estimate eagle fatalities. I then generated eagle fatality estimates and compared
the estimates from the modified model to the Service’s estimates created using the Service’s
data and assumptions.

My current review estimates golden eagle and bald eagle fatalities for the final project
design. My opinions are based upon my training, experience, education and my expertise in
wildlife ecology and the application of statistical techniques and tools to address
conservation issues.

A. Documents and Data Examined and Scope of Review

In this review, I examined several documents, site-specific data used in the model, and the
Service’s model which has been modified since my last review. Further, I considered my
firsthand knowledge of the site and discussions with SWCA personnel. Below I detail the
specific materials I reviewed and considered in my evaluation.

(1) Draft Eagle Conservation Plan Guidance released by the Service in January 2011 that
describes a process for wind energy developers when preparing an Eagle Conservation Plan
(ECP) to assess the risk of projects to eagles and assess how siting, design, and operational
modifications can mitigate that risk, specifically, Appendix D, Description of the Service’s
Model,;

(2) Eagle Conservation Plan Guidance Module 1 Land-based Wind Energy Technical
Appendices released by the Service in August 2012 that updated the technical appendices in
the Draft Eagle Conservation Plan Guidance;

(3) U.S. Fish and Wildlife Service Summary Document for Review of Eagle Use Data and
Eagle Fatality Prediction Analysis for the Chokecherry and Sierra Madre Wind Energy
Project Phase 1 produced by the U.S. Fish and Wildlife Service, Region 6, Wyoming
Ecological Services Field Office and Region 6 Migratory Bird Management Office dated
May 27, 2014 (hereafter referred to as Summary Document);

(4) Power Company of Wyoming’s Eagle Conservation Plan (draft dated August 2014);

(5) The site-specific eagle data collected at the project site;

(6) Service’s model and their list of assumptions used in the model;

(7) Service’s model as applied to the final project design;



(8) Discussions with SWCA about data collection and data analysis; and
(9) Papers that were cited by the Service as support for model development and assumptions.

B. Experience with the Project and Eagle Data Collected

I am familiar with the Chokecherry and Sierra Madre Wind Energy Project, how the eagle
data were collected by SWCA, and how the data were analyzed by SWCA. Ihave previously
reviewed the Service’s eagle fatality model and provided a report to PCW and the Service in
September 2012.

I am currently leading a study at the Chokecherry and Sierra Madre Wind Energy Project that
investigates the ecology of male Greater sage-grouse in relation to construction of the wind
energy facility. Ihave also been collaborating on a companion female Greater sage-grouse
project on the site since the spring of 2010 and leading the habitat component of that project.
Given my role in these sage-grouse projects, I have made extensive site visits across the
project site. I recently completed one graduate student, and currently supervise one graduate
student and one research associate in association with this sage-grouse research. I have also
made a few separate trips to Denver, Colorado to meet and discuss my collaborative sage-
grouse research with SWCA and PCW personnel.

Because of site visits and my research activities at the project site, I am knowledgeable of the
topography, landscape, and location where the eagle data were collected. I was accompanied
by SWCA personnel during most of my time on the project site and we discussed how and
where the eagle data were collected.

I reviewed the raptor survey program implemented by SWCA including the long watch
raptor survey methodology.

C. Assumptions and Data Used in the Service’s Eagle Fatality Model

My September 12, 2012 report to PCW and the Service described the Service’s eagle fatality
model, its assumptions, and implications of applying those assumptions to estimating eagle
fatalities for the Chokecherry and Sierra Madre Wind Energy Project. Since that report, the
Service has modified their model to account for two issues that I raised. Specifically, the
Service modified their model for current estimates of eagle fatalities to address the
assumption (1) that eagles are not vulnerable to collision when their flight height is above the
turbine blades and (2) that turbines do not rotate all daylight hours, for 365 days per year.
These modifications were appropriate, resulting in more realistic estimates of fatality than
were previously presented. My present examination has shown that the model continues to
assume an infinite population of eagles exposed on the site. Further, my examination
revealed that modifications to the project design required the Service to modify their model
to account for curtailment of turbine activity.

In addition to evaluating model assumptions in light of the current project design, I evaluated
how the Service applied eagle minute use data in their eagle fatality model with emphasis on



two key areas including (1) how data were summarized and (2) which data were included and
excluded by the Service to estimate eagle fatalities for the project.

Set out below is a discussion of the assumptions of the Service’s model that should be
modified to more appropriately model eagle fatalities at the site. Further, I discuss how data
were summarized and rules for including and excluding eagle minute data as applied by the
Service to estimate eagle fatalities for Phase I. This section identifies modifications to the
Service’s Model that are required to ensure the model is more appropriately applied to the
project.

i. Assumptions

(1) There is an infinite population of eagles exposed on the site. The Service assumes an
open population in the Model. It is more accurate to state that the Model assumes an infinite
number of eagles at the site, and immediate replacement of an eagle with another eagle after
a fatality event, because in the Model fatality due to turbine collision does not reduce eagle
abundance. The open population assumption might provide a mechanism for the assumption
of an infinite population, and immediate replacement due to a fatality, but what matters in the
model is that eagle abundance, or more specifically potential eagle exposure, does not
decline as a result of eagle fatalities. This assumption has the practical influence of each
eagle fatality resulting in immediate replacement by another eagle (i.e., the exposure rate
does not change with an eagle fatality). The stated open population assumption assumes we
know the process that leads to an infinite population and immediate replacement due to an
eagle fatality. The implication of this assumption is that it is possible to predict more eagle
fatalities on the site than eagles that exist currently on the site.

(2) The daylight hours used to calculate exposure rate are accurately represented by a mean
value for each turbine across the entire year (Summary Document, page 40). This
assumption relates to the methods applied by the Service to model proposed curtailment of
turbine activities. This approach accounts for reduced daylight hours due to 17 turbines shut
down near nest 162 for 89.25 days, but it further spreads the reduction in daylight hours
equally among all turbines. To fully account for decreased risk, any surveys that overlap
with these 17 turbines both spatially and temporally should be treated as ‘unrepresentative’
habitat.

(3) The model assumes that risk of fatality is the same across the year. Given available eagle
minute use data, it is apparent that risk of fatality is not equal across the year, but the model
assumes an average value of risk across the year. Information is lost when eagle minutes are
pooled across the entire year. For example, the peak number of golden eagle minutes in year
2 occurs in winter (Summary Document, page 35). This time coincides with the greatest
percent daylight operational hours (see Summary Document, page 39). It would be more
appropriate to consider distinct seasonal conditions of both eagle use and daylight operational
hours rather than spreading that risk out across the entire year.

(4) The Service assumes that the 80% quantile is an appropriate measure of the risk of eagle
fatalities on a site. Output of the Service’s Model is a probability distribution of predicted



eagle fatalities on an annual basis. The Service has used the 80% quantile as a basis for
interpretation. In August 2012, the Service acknowledged that focus on the 80% quantile is
conservative and was a policy decision. Most importantly, the interpretation of a value at the
80% quantile means there is an 80% chance that X number of eagles or fewer are predicted to
be removed at the wind energy site. The value at the 80% quantile should not be interpreted
to mean that value equates to the number of eagle fatalities. This conservative benchmark is
added on top of the already risk averse approach taken to develop the Model.

In conclusion, my examination of the Service’s Eagle Fatality Model revealed that although
some of the previous assumptions have been appropriately modified in current estimates of
eagle fatalities (i.e., eagles are not considered at risk when flight height is above the rotor
swept region and it is not assumed turbines rotate during all daylight hours, 365 days per
year), there remain a few questionable assumptions given the final project design and
currently available data. This report, however, focuses on 3 specific assumptions made by
the Service’s Model (1) that there is an infinite population of eagles exposed on the site each
year; (2) how curtailment activities are modeled; and (3) that risk to eagles is constant across
the year. By not verifying the validity and reasonableness of these assumptions, the Model
might result in an unrealistic number of predicted eagle fatalities for Phase I of the
Chokecherry and Sierra Madre Wind Energy Project. I focused on these 3 assumptions
because (1) they are questionable; (2) data are available to address these assumptions; and (3)
the Service’s model requires only slight modification to account for these assumptions so that
they more appropriately reflect the project conditions, resulting in a more realistic estimate of
eagle fatalities for Phase I.

ii. Data Used

1. How eagle minute data were summarized to estimate eagle fatalities. A primary issue
related to the eagle minute data relates to the “rounding up” of eagle use minutes to estimate
eagle fatalities. Start and end times of eagle observations were recorded in hours and
minutes and did not include seconds. The Eagle Conservation Plan Guidance recommends
including rounding time of each eagle observation to the next highest integer. Thus, an eagle
observed for 1 minute and 10 seconds would equate to 2 eagle minutes (see Summary
Document, page 5). Because seconds were not provided, the number of eagle minutes was
rounded to include all minutes in which eagles were observed (see Summary Document, page
5). So, if an observation was recorded at 08:01 and 08:02, the total number of minutes would
be 2. As noted by the Service, “this method may inflate the number of eagle minutes, but it
ensures the number of eagle minutes is not underestimated” (see Summary Document, page
5). Such an approach, when added to other assumptions of the Service’s model,
demonstrates a high emphasis on being risk averse and highly conservative, which errs on the
side of overestimating the number of predicted eagle fatalities. The degree of risk that is
tolerable should be made transparent, not embedded repeatedly in a non-quantifiable way in
the building of a model to predict outcomes. The best scientific practice would be to develop
the most realistic model possible, apply the model, and explain to the policy makers how to
interpret and use model output as they determine the acceptable degree of risk. It is
important to avoid confusing best scientific practices with policy when developing a model.



To address this issue, simulations were run to address the expected bias in eagle minutes
using this approach (Appendix A). Assuming start seconds and end seconds within an
integer minute are random and that counts contain at least 2 integer minutes (e.g., 13:10 -
13:11), the straight subtraction approach (e.g., 13:10 - 13:11 = 1 minute) underestimates
eagle minutes by about 1 second every time a count is conducted. The Service approach
(e.g., 13:10 - 13:11 = 2 minutes) overestimates eagle minutes by about 59 seconds every time
a count is conducted. Given the level of expected bias and the available data, it is possible to
adjust eagle minutes based on this level of bias to obtain a more realistic estimate of eagle
minutes.

2. Which data were included and excluded by the Service to estimate eagle fatalities for the
project. The rules used by the Service to include and exclude data seem ambiguous and non-
repeatable. It would be appropriate to provide rules that a third party could objectively apply
and arrive at the same conclusion about which data to include or exclude. Further, it would
be appropriate to apply the rules in the same manner across years. Below are examples of
concerns regarding the inclusion and exclusion of some point-count data:

(A) It 1s unclear why data from point-counts conducted in turbine avoidance areas are not
treated as “unrepresentative” habitat. Because turbines were not placed in these avoidance
areas, due to potentially high eagle activity within those areas, eagle minutes within those
areas should not contribute to estimated mortality. This approach seems counter-intuitive if a
goal is to reduce eagle fatalities. As currently applied, the estimated fatalities will be the
same whether or not turbines are actually placed within high avoidance areas or not.

(B) There is ambiguity related to the definition of the project footprint from which “30%
spatial coverage” is required. Without a clear understanding of how the Service defines the
project footprint it becomes difficult to apply the rules established by the Service.

(C) There is no clear statistical or biological justification for the 30% spatial coverage rule.

(D) The 30% spatial coverage rule is being applied to justify excluding data from some
point-counts in some years, but not others. For example, data from point count RM12
(Summary Document, pages 3, 4, 13, 14, 16) were used in some years but not in other years.
Data should either be used in all years or not used in any years.

In conclusion, my examination of the data used by the Service to model estimated eagle
fatalities revealed some questions in how data were summarized and which data were
included or excluded. This report focuses on two specific modifications that were made to
more appropriately reflect the data available to estimate eagle fatalities on the site including
(1) a bias correction to the summary of eagle minute use data and (2) exclusion of eagle use
data recorded outside areas where turbines will be located.

IV.  Eagle Fatality Modeling for the Chokecherry and Sierra Madre Wind Energy
Project: Consideration of Assumptions and Data Used
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Given the discussion above about model assumptions and data used to estimate eagle
fatalities, I used the Service’s Model as a basis for estimating annual eagle fatalities, but I
produced fatality estimates by modifying questionable assumptions. Further, I modified how
data were summarized and which data were included in my estimates of eagle fatalities. I
maintained the structure and general approach taken by the Service in developing the model,
but made biologically reasonable and supportable modifications to address these
assumptions.

A. Overview, Scope of Analysis and Background

I focused on the following 3 specific assumptions made by the Service’s model (1) that there
is an infinite population of eagles exposed on the site each year; (2) that the daylight hours
used to calculate exposure rate are accurately represented by a mean value for each turbine
across the entire year; and (3) the model assumes that risk of fatality is the same across the
year.

To address these assumptions, I did the following: (1) to account for the infinite population
assumption, I modified the Service’s Model to directly account for abundance on the site (the
number of fatalities is a function of the number of eagles at risk); (2) to account for the mean
exposure rate, I treated the area around the 17 turbines that were curtailed as
‘unrepresentative’ habitat; and (3) to account for the same risk of fatality throughout the year,
I modeled estimates of fatality using distinct seasonal conditions of both eagle use and
daylight operational hours rather than spreading that risk out across the entire year. All of
these assumptions were integrated in one model run.

In addition to addressing these 3 specific assumptions of the Service’s model, I also (1)
adjusted eagle minutes to obtain a more realistic estimate of eagle minutes given the
available data by applying a bias correction and (2) treated turbine avoidance areas as
“unrepresentative” habitat.

B. Eagle Fatality Estimates

I produced eagle fatality estimates, for both golden eagles and bald eagles separately, by
modifying all assumptions simultaneously. I then compared model output when assumptions
were made more realistic for the project site and available eagle minute use data to eagle
fatality estimates generated by the Service. Modifications to the model and data are
described below.

1. Eagle fatality estimates for the project accounting for a finite population of
eagles

To account for the infinite population assumption, the Service’s model was directly modified
to directly consider abundance. More specifically, the Service’s model was made to
explicitly make the number of fatalities a function of the number of eagles at risk of death.
Define the following variables:
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A = the expected number of eagle minutes per hour per km?

C = collision probability per eagle minute spent in hazardous areas
A = abundance of eagles in the project site

DH = the total number of daylight hours in a year

HA = the total hazardous area in units of km?

F = number of eagle fatalities

n = proportion of time turbines are rotating

o = proportion of time flying at rotor height

Both A and C are specified by the same distributions outlined in Appendix D — Stage 3
document of the ECP Guidance report. A can be specified as a distribution or as a constant.
For purposes of this report, we have assumed a mean abundance of 30 golden eagles and 8
bald eagles, which was estimated by SWCA during their monitoring program.

The probability a single eagle collides with a turbine per eagle-minute spent in hazardous
areas 1is:

A
y=1-(1-0C)a

Note that the expected number of eagle minutes per hour per km? is divided by the total

abundance so the collision probability is represented on a per-eagle basis. Assuming the
collision probability is constant across space and time, the annual probability of a single
eagle colliding with a wind turbine is:

l/) =1- (1 _ V)DHXHA.
Finally, assuming a constant annual collision probability across all eagles:
F~binomial(A, ).

In addition to other assumptions made in the Service’s model, our binomial model assumes
that eagle minutes are evenly spread among all eagles in the project site. The abundance is
assumed to be known or is known with some level of certainty. Specifying an unreasonably
large abundance (e.g., infinite population) will overestimate fatality risk, while specifying an
unreasonably small abundance (e.g., 1 eagle) will underestimate fatality risk.

In summary, this approach is identical to the Service’s model but this modification allows an
explicit representation of the number of eagles at risk of death. Using the Service’s model
which assumes an infinite number of trials, it was modified as an equivalent binomial model
without altering any other aspect of the Service’s model except for the mean abundance
which is made explicit. Such an approach allows for the evaluation of the effect of a more
realistic value of abundance on estimated eagle fatalities rather than assuming an infinite
population of eagles exposed on the site and immediate replacement of an eagle with another
eagle after a fatality event.

2. The daylight hours used to calculate exposure rate are accurately
represented by a mean value for each turbine across the entire year
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This assumption relates to the methods applied by the Service to model proposed curtailment
of turbines. This approach accounts for reduced daylight hours due to 17 turbines shut down
near nest 162 for 89.25 days, but it further spreads the reduction in daylight hours equally
among all turbines. To fully account for decreased risk, surveys that overlap with these 17
turbines both spatially and temporally should be treated as ‘unrepresentative’ habitat,
resulting in the exclusion of eagle minute data and modification to the exposure rate.

Thus, I excluded eagle minutes and observation hours from point counts within 800 meters of
any of the 17 turbines scheduled to be shut down during the curtailment period. Specifically,
I excluded eagle minutes and observation hours from point counts MH3, MHS5, RM3 during
the curtailment season, defined as February 1 — April 30 (see Summary Document, p. 39).
Finally, I reduced the number of turbines to 483 during the curtailment season.

3. The model assumes that risk of fatality is the same across the year

To accommodate for differential risk of fatality across the year, I considered distinct seasonal
conditions of both eagle use and daylight operational hours rather than spreading that risk out
across the entire year.

I summarized eagle minutes and observation hours by the seasons defined in the Summary
Document, page 39. Iincluded observations from “Year 1” and “Year 2” (see Summary
Document pages 6-7). I calculated season-specific daylight hours as the product of seasonal
daylight hours and the percent of time each turbine is expected to operate (see Summary
Document, page 40).

4. How eagle minute data were summarized to estimate eagle fatalities.

The primary issue here relates to the “rounding up” of eagle use minutes to estimate eagle
fatalities. As discussed above in Section C, ii, 1, the Service’s method for recording eagle
minutes (e.g. observing an eagle from 13:10 — 13:11 = 2 eagle minutes) introduces an
average bias of 59 seconds every time a count is conducted (0.98 minutes). Rounding
minutes to 1 when they start and stop within the same integer minute (e.g. observing an eagle
from 13:10 — 13:10 = 1 eagle minute) introduces an average bias of 40 seconds (0.67
minutes). Thus, I subtracted 0.98 minutes for every observation that lasted >2 minutes and
0.67 minutes for every observation that lasted 1 minute to correct this bias.

5. Which data were included and excluded by the Service to estimate eagle
fatalities for the project.

It is unclear why data from point-counts conducted in turbine avoidance areas are not treated
as “unrepresentative” habitat. Because turbines were not placed in these avoidance areas,
due to potentially high eagle activity within those areas, eagle minutes within those areas
should not contribute to estimated mortality. This approach seems counter-intuitive if a goal
of these avoidance areas is to reduce eagle fatalities. As currently applied, the estimated
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fatalities will be the same whether or not turbines are actually placed within these avoidance
areas or not.

To accommodate this issue, I included only eagle minutes and observation hours from point
counts within 800 meters of an active turbine. Specifically, I only included eagle minutes
and observation hours from the following point count stations: CC1, CC2, CC3, CC4, CC5,
CCeo, CC7, CC9, CCl10, CC11, CC12, MH1, MH2, MH3, MH4, MH5, MH6, MH7, MHS,
PG2, PG4, PGS, PG7, PGS, PG9, PG10, RM3, RM4, RM6, RM7, RM13, RM14, RM17,
RM18, RM19, RM20, and RM23.

Based on the available data, I applied the following correction: at point count RM4, during
2011 Spring to 2012 Spring, the Service recorded 13 golden eagle minutes (Summary
Document, page 25). My review suggested there should be 17 minutes: a 1-minute and a 2-
minute count of May 23, 2011, a 9-minute count on June 23, 2011, a 2-minute count on July
10, 2011, and a 3-minute count on July 24, 2011. Thus, [ used 17 minutes in the model.

I produced eagle fatality estimates, for both golden eagles and bald eagles separately, by
modifying all assumptions simultaneously. I then compared Model output when assumptions
were made more appropriate for the project site and available eagle minute use data to eagle
fatality estimates generated by the Service. Further, I considered eagle fatality numbers at
the 80% quantile, which is used by the Service to estimate risk to eagles. The median
number of estimated fatalities is also provided. The interpretation of a value at the 80%
quantile means there is an 80% chance that X number of eagles or fewer are predicted to be
removed at the wind energy site each year. The value at the 80% quantile should not be
interpreted to mean that value equates to the number of eagle fatalities that will occur each
year. Reliance on the 80% quantile value is very conservative and model results suggest the
actual number of eagle fatalities is likely to be fewer than the 80% quantile value in most
model runs. This conservative benchmark is added on top of the already risk-averse
approach taken to develop the model.

Assuming a 120 meter turbine blade, the 80% quantile value was 9 or fewer golden eagle
fatalities (Table 1 and Figures 1 and 2). The median estimated number of annual fatalities
was 7 golden eagles. The Service estimated 14 golden eagle fatalities, at the 80% quantile,
using the same scenario. Using the same assumptions, the 80% quantile value was 2 or fewer
bald eagle fatalities, with a median estimated number of annual fatalities of 1 (Table 2 and
Figures 3 and 4). The Service estimated 2 bald eagle fatalities, at the 80% quantile, using the
same scenario. A complete summary of these modeling results, including a summary of the
data used, is presented in Tables 1 and 2 and Figures 1-4 below.

V. Conclusion
In conclusion, it is my opinion that:

e There are a number of assumptions inherent in the Service’s eagle fatality
Model that are questionable for the project site and modification of these
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assumptions as used in the Model results in a more realistic estimate of eagle
fatalities. In particular, the Service’s model assumes there is an infinite
population of eagles exposed on the site, which has the effect of
overestimating the number of predicted eagle fatalities for Phase I of the
Project. Further, my examination of the Service’s model for the final project
design has revealed that their approach to modeling curtailment should be
refined and there is a need to model season-specific risk of estimated
mortalities. Both adjustments to the model result in a more realistic estimate
of eagle fatalities at the site.

e Further, there were general concerns and uncertainty related to some decisions
made by the Service regarding which eagle minute data to include or exclude
and how data were summarized. A main concern related to the inclusion of
eagle use data recorded in the turbine avoidance areas. Because turbines were
not placed in these avoidance areas, due to potentially high eagle activity
within those areas, eagle minutes within those areas should not contribute to
estimated mortality. Second, the rounding of minute data as conducted by the
Service overestimates eagle minutes. Consideration of these issues results in a
more realistic estimate of eagle fatalities at the site.

e The Service’s model can be modified to reflect more appropriate assumptions
for the project site. Doing so maintains the structure and general approach
taken by the Service in developing and applying the Model. However, doing
so makes the model a more realistic reflection of project conditions.

e When considering the final project design, assuming a 120 meter turbine
blade, and consideration of the assumptions and modifications to input data as
described above, the 80% quantile value was 9 or fewer golden eagle
fatalities. The median estimated number of annual fatalities was 7 golden
eagles. The Service estimated 14 golden eagle fatalities, at the 80% quantile,
using the same scenario. Using the same assumptions, the 80% quantile value
was 2 or fewer bald eagle fatalities, with a median estimated number of annual
fatalities of 1. The Service estimated 2 bald eagle fatalities, at the 80%
quantile, using the same scenario. In my opinion, model estimates when
assumptions are modified and input data are modified to reflect project
conditions results in a more realistic estimate of eagle fatalities for Phase I of
the Chokecherry and Sierra Madre Wind Energy Project.

Dr. Joshua J. Millspaugh

O’Connor Distinguished Professor of Wildlife Management
Department of Fisheries and Wildlife Sciences

University of Missouri



Figure 1: Summary of season-specific posterior distribution of golden eagle fatalities.
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Figure 2: Summary of annual posterior distribution of golden eagle fatalities.
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Figure 3: Summary of season-specific posterior distributions of bald eagle fatalities.
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Figure 4: Summary of annual posterior distribution of bald eagle fatalities.
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Table 1: Summary of predicted golden eagle fatalities and data used in the model.

Season Golden  Survey Daylight Blade No. Eagle Exposure Avg. Fatality 80%
Eagle hours per ~ Hours Length Turbines Exposure SD Fatality SD UCI
Minutes km’ (m) Fatality

Winter 15.7 64.3 689.7 120 500 0.2575 0.063 1.13 1.29 2

Curtailment 44.6 99.8 1008.0 120 483 0.4545 0.067 2.72 231 4

Active Nest 28.2 132.1 841.8 120 500 0.2198 0.041 1.18 1.32 2

Summer 12.5 66.4 580.7 120 500 0.2008 0.055 0.75 1.00 1

Fall 31.3 205.6 977.7 120 500 0.1564 0.028 0.98 1.17 2

Annual - - - - - - 6.76 3.34 9

Table 2: Summary of predicted bald eagle fatalities and data used in the model.

Season Bald Survey Daylight Blade No. Eagle Exposure Avg. Fatality 80% UCI
Eagle hours per Hours Length Turbines Exposure SD Fatality SD Fatality
Minutes  km’ (m)

Winter 0.0 64.3 689.7 120 500 0.0149 0.015 0.07 0.27 0

Curtailment 3.4 99.8 1008.0 120 483 0.0434 0.021 0.27 0.55 1

Active Nest 0.3 132.1 841.8 120 500 0.0098 0.009 0.05 0.24 0

Summer 0.0 66.4 580.7 120 500 0.0145 0.015 0.05 0.24 0

Fall 16.8 205.6 9717.7 120 500 0.0860 0.020 0.52 0.77 1

Annual - - - - - - 0.97 1.05 2




Appendix A. R code used to assess bias in “rounding up” eagle minutes.

# Bias (in seconds) when not rounding up. Assumes eagle minutes
consist of two
# complete integer minutes (e.g., 13:10 - 13:11)

# Total seconds in integer minute 1
sta <- 60 - sample(0:59, 100000, T)
# Total seconds in integer minute 2
end <- 60 - sample(0:59, 100000, T)

# mean bias from SWCA approach (in seconds)
# SWCA would treat this as 1 minute
mean(60 - (sta + end))

# mean bias from FWS approach (in seconds)
# FWS would treat this as 2 minutes

# mean bias approximately 59 seconds
mean(120 - (sta + end))

# Bias (in seconds) for 1-minute surveys (e.g., 13:10 - 13:10)

# assume l1l-second minimum survey length - e.g., if a survey starts
at 13:10:59,

# 1t will end at 13:11:60 at the earliest. Thus, all surveys start
by 13:10:58

# assume all time intervals equally likely
# e.g., second O - 1 is as likely as second 11 - 45
# total number of possibilities is sum of integers 1:59.

# calculate like this: 1-s intervals can be 0-1, 1-2, ..., 58-59 (569
total)
# 2-s intervals can be 0-2, 1-3, ..., 57-59 (58 total), etc.

# mean bias approximately 40 seconds

# initializing a vector where each element is 1 equally-likely time
interval.
total .possibilities <- sum(1:59)

# each element of total.possibilities is the total length of the
time interval.
# 1.e. there are 59 possible 1-s intervals, 58 possible 2-s
intervals, etc.
sec.ind <- numeric(total _possibilities)
for(i in 1:59){
S <- sum(sec.ind > 0) + 1
e <- (59:1D)J[i] + sum(sec.ind > 0)
sec.ind[s:e] <- rep(i, (B9:D[i])
}



# randomly sampling survey lengths

len.s <- sample(sec.ind, 100000, T)

hist(len.s, main = *", xlab = "Survey length (s)*, freq = F);
mean(len.s)

bias <- 60 - len.s; mean(bias)
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APPENDIX K

Summary of BLM Environmental Constraints, Applicant Committed Measures,
Applicant Committed Best Management Practices, and Proposed Mitigation
Measures

This appendix contains a copy of Appendix D from the Chokecherry and Sierra Madre (CCSM) Wind
Energy Project Record of Decision (ROD) published in 2012. See BLM 2012a. This appendix identifies the
Bureau of Land Management (BLM) environmental constraints, Applicant committed measures,
Applicant committed best management practices, and proposed mitigation measures for the CCSM
Project. This appendix is included in this Phase | ECP for ease of reference to the design features and
mitigation measures incorporated into the CCSM Project, including Phase 1.
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Appendix Table D-1 y of BLME:
Applscation to Jurrsdichon”
3 Tt
Resource Area Resource Concern Protection Measure State Land|  Land Authority'Source
Cuiturad — Hstone Trass. | Withe ether 0 25-mile or The viudl horzon | No surface > FCTONS resulbng " Vsl Slements TRt Smensh The miegrty of Yes' Yes Yes 2008 Rpwtrs RMP ROD,
wtuchever s Cioser) of a cultiral propetyl umlmﬂu aged v - T 5 State Protocol ana EMPs. Wormng BLM Magaton
hestonc rads Gusdelnes, Wi Energy
Prograsmaec B35 ROD
Polices. and BAPs.
Recreaton Stes. Within 0.25-mille of deweloped and Lands ciosed 1 operation of pubic and bws. Yes' Yes' Yes' 2008 Rawirs RMP ROD
UESCDE TECIETO Shes
Scis - Sicpes. Sieep siopes. >25 percert wel e Mo turbres. stagng or substatons. Yes' Yes' Yes VWyomng BLM Megaton
Gudelnes
Soecal Maragerment m-ﬂmdnm Lands wll be exCiuded F-0m wand energy S8 mOnEonng and 1EStng anS Seveiopment on Bnds On whieh wnd ' Yes' Yes 'Wind Enecgy
Aceas — D Sysmm (0. efurgy GESIODMEnt B NCOMPItDie with SDECEC MSOUTE values (0 25-mile Sealh Certtred on P Fad) Prograsmymatc B35 ROD
Aceas Go—-hnnl.n-a-:h’ Polces and BMPs
CONSTD
\acer — Epremeral Wi 100 feet fom e rrer gorge of ~ace g and and inear g5 Only Shose actons withn ™ o' Yes' 2008 Rawins AMP ROD
Cranres | ephermeral Chanress e Tt CITCE D IvOOed 3nd That provde o for e vl b
Water — 100-year ‘Surtace SStrbng actvites wal be Svosded Ondy Those 2C00NS Wit 3reas Tat Gannot be avoded and Tat o L] Yes 2008 Rewrs RMP ROO
prowce for e il b
Wates - Decenral Wit 500 St of perennal wWalies SOFNGS. sﬁnmmﬂnm Onily iome JCI0NS wEhn 3080t Tt CINOL be Jvoded and Tat Ne'’ Ne" Yes' 2008 Rawies RMP ROD,
Waters. Sprngs. and wetand and TOarGn MRS provice il be Wyormng BLM Megaton
Rparan
Creders (E0s) 11990 and
19888
Wates - Unstabie Areas. | Unstabie areas (such as. g wel be Jvosded Recamaton practces and SMPs wil be appled as appropnane o No No Yes 2008 Rawins RMP ACD
’zunni-u-i-n-thq sudace Sshuting actvies
sl creep)
Wiiater — on Natongl Mo Mo No Yes ECs 11960 and 11988
Inventory (NW) o propes unctioneng
condition (PFC) *
Wlichite - 100-year e Surtace SStotng and SENUStVe 3 Ees wil be vodied Mo Mo Yes 2008 Rawirs RMP ROD
500 feet of perernal waters, sprngs, wels,
and wetands. and wethn 100 feet of e
e gorge of ephemecal channeis
Widite - Fsh | WaterbOdes Tt potertaly suppont fish for | Desgn road CrOSSNGS 1 SeTUiate raturdl SUEAT DrOCESSES. No Mo Yes 2008 Rawins RVP ROD
a porson of Te year
Aidiide - Raptors. B25 feet of actve raptor nests (ferugnous | Wl iocators. roads. ancllary facites. and other surface huran wal Yes Yes Yes 2008 Rawins RMP ROO
hawis. 1,200 feet) mhmmmmmum-onmm mmm
barrers and ineof-Sgit dstances.
hiTie-Coiumtan 0.25 mile 11 e of an oocupeed or wmng DIIGAGS. SIragE WNES, OVETTERd POWErTes, wind Lo, 1owers. a0 to L Yes 2008 Rawirs RMP ROD
Srarp-aaied Grouse urdetermined Columsan shamp-tadied 2 case-by-Cate bassy fom Sre-guaner mie 1o 1 miie of a0 ScTuped Freater
Fouse e upg—-—di—phhdmﬂ
Wihidite - Greater Sage- | ingge Corp Arpgs 0 60 rmile NSU from ek | Sutace dstrbng actvities o surface oocupancy s profiibled O restrcied. Yes Yes Yes BLM IM No 'WY-2012-018
Fouse permeter (nChudes ocouped and
undeterrad eks)
Outsde Core Aveas 025 mile NS from
wrceterTwred eks)
Wacos o Decmar Sagemcer 250
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Appendix Table D-1 ry of BLM Es
Applscation to Jurrsdichon”
Public
Resource Area Resource Concern Protection Measure '.l-l_‘. State Land|  Land Authority'Source
Wiiite — Greater Sage- | Insce Core Aseas. Limt deveicprment 1 one Gsturbance 0Cat0n per 540 acres. Cumuatve vaiue of one 0CIN0N 3nd exstng ro ) Yes BLM IM No WY-2012-018
|gouse Ssturbance 10 not exceed S percent of Sagebrush hablat witn 5480 acres
Wiide - Creater Sage- | 0 25-mie to 1 mile of an ocouped High-profie structures (@ § | buldngs. SIOrage Warks, Overtead power res, wnd butines Sowers 30 No Ne Yes 2008 Rawies RAMP ROD
Grouse | sage-grouse lew wrcmls) wil be aUThorTed On 3 Case Dy Case bass.
Wiidlife — Greater Sage- | ingde Core Aregs 'Withen 0 80-mile of the | De ane between 800 pm and 900 am from Maech 1 1o May 20 N No' Yes 2008 Rawins RMP ROD.
Fouse codan d o BLM M No WY-2012-018
Freater Sage rouse ek
Within 0 25-mie of
e perimeter of an DOCUENed oF
SRS GEINEY SIOE-rOUSe el
Wit - Greater Sage- | Ingce Core Aregs In sutabie preater Surtace andior e or froem March 1 - July 15, ™ e Yes BLM IM No. WY-2012-018;
rouse | S30e-gOUSe Nesang and early 2008 Rawins RMP ROD
brood-rearng habeat
Cutsde Core Areas I swtatie o eater
| sagegrouse nestng and $arly Brood-
e FADES Wi 1] mapoed Rabtat
Fmporant for connectvity. o 2) withn
2 mies of any cocupsed or uncetermined
ek
hicife - Greater Sage- | Greater sage-grouse Jeineated wrier Surtace andior N Magped o FEaleT Sage-GOuSe wrler No' Mo Yes BLM IM No WY-2012-018
Fouse | ComCertraton areas. habdatuiconcerraton areas That suopot Core Actd populatons. e prohibded o restncied fom Nowembe: 15 2008 Rawirs RMP ROD
= March 14
Wit - Within 0.25-mile of e perimener of an Surtace or. y 20w Dsnuptve acvtes are 600pm No' Mo Yes 2008 Rawins RMP ROD
Srarp-aaded Grouse or anet 900 am from March 110 May 20
| sharp-taded grouse ek
Victite - Bam Owt VWithn 0 T5-mille of bam Ond nests g and darupth ae February 1-Jdy 15 o [ Yes 2008 Rawins RMP ROD
\Wisite — Brg Garre By game crucal wrter range g and well it e aiowed Gurrg the penod of Noverrber 15 1 Aged 30 ™ ™y Yes 2008 Rawfins RMP ROD,
Desruptive actwibes wil regure e use of BAMPSs. wpred 10 rediuCe The of Parran and Womng BLM Megaton
Chely B T wnder MOnts. Gudtines.
Wicite - Big Game Bg game parturtion aeas Surtace dsturbing and daruptve actvibes will not be alowed Cunng the penod of May 1 30 June 30 o' Ne' Yes 2008 Rawins RMP ROD,
Whyormng BLM Mscaton
\Victite — Burowing Owl | Withn 0 75-mile of bumowng Owl nests. | Surtace g and e A 15 15, o' Mo Yes 2008 Rawies RMP ROD
Wite - Cooper's Wit O T5-myie of Cooper's Rk nests. G as e Apnl 1—July 31 e e Yes 2008 Rawies RMP ROD
i
‘Widide - Ferruprous | Within 1-mile buffer of ferrugnous hawic Surtace g and ane March 1-July 31 ™ ™S Yes 2008 Rawins RNP RCOD
ez nests.
Wit - Goiden Eagie | Wil T-mie bufer of poiden saghe nests | Surface "G 3 Sesrupt e Febeuary 1=July 15 o o Yes 2008 Ranins AVP ROD
Wiiite - Goshaek Wit 0 75-mile of Goshawk nests Surtace G and e Apel 1-August 31 Mo o' Yes 2008 Rawins RMP ROD
Wiisite — Great-Hormed | Wi 1 75 myie of great.Pornes owt nests. | Surtace ana swrse e Fetruary 1-auy 15 = e Yes 2008 Rawies RMP ROD
=
Wiidite - Kestel Wit 0 75 mile of luestrel mests. Surtace and are Apni 1-July 31 o' o Yes 2008 Rawins RMP ROO
Widite - Long-Eared | Withn 0 TS-mile of long-eared ol nests. | Surtace < g and s e March 1-Jaly 31 o' o Yes 2008 Rawins RMP ROD
=]
acoT of Decwar ‘Sagmemger 1507
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Appendix Table D-1 y of BLM Ez
Applscation to Jurrsdichon”
Public | Mitigation
Resource Area Resource Concern Protection Measure '.l-l_‘. State Land|  Land Type' Authority'Source
e - Mee Wit O 75-mule of Merin resss. Seascral wicide stputaton Apri 1-Juty 31 o' [y Yes 2 2008 Rawies RMP ROD
e - P racea [E T A1 sortace it e tom A 10 o' ™y Yes 2 2008 Rawies RMP ROD
Plower plowes Judy 10 Addbonal protecton meas.res wil be apphed £ thes 30 o later determined 15 b withen OcCuped
rabaat Oocupeed habtat s defred as areas where broods and aduUls. have been found
Waiite — Northern Wit 0 75 mile of northemm harmer nesss. | Surface amd ae Al 1-July 31 ™y o Yes 2 2008 Rawins RMP ROD
arrer
Wiciite - Osgrey Wit 0 75-mile of osprey nesds. G ad e Apnl 1=July 31 ™ No Yes 2 2008 Rawins RMP ROD
Wiidite - Peregrre Wittr O T5-muie of peregroe taicon rests. | Surtace G ¥ St y e March 1-dy 31 = No Yes F 2008 Rawins RMP ROD
Faicor
Aliclide - Prare Falcon | Withn 0 T5-mie of prase faicon nests. Surlace d and = ane Apnl 1=July 31 ™ No' Yes 2 2008 Rawies RMP ROD
e - Rager Detret ractr a0 garme bed warer Actvties or surtace use wil i be alowed om Noverrber 15 1o Agel 30 Mo Mo Yes 2 VWyoming BLM Megaton
| CONCErTIton I eas
P — T —— Actrvmes or surtace use wil not be aiowed tom Fetruary 110 Juy 31 ™ e Yes 2 Wyomng BUM Megaton
Gudeires.
icife - Raplors Wit O TS-mle of Ofher raphor nests. ‘Surtace g 3 Sesrupt v ane Febouary 1=July 15 No' No' Yes 2 2008 Rewirs RAMP ROD
Wicite - Red-Taded | Withn 0 75-mie of rec-taded hawkc nests. | Suface g ara e Fetruary 1-Judy 15 o' [ Yes 2 2008 Rawins RMP ROD
i
Wiichite - Screech Owl | Wi O TS-mile of screech ow resty. Surtace g and »e March 1-Jdy 31 Mo Ne Yes 2 2008 Rawies AMP ROD
Wiite ~ Wi 0 75 miie of sharp-shnned bk | Surtace g an Serupe [ y Gsruptve are p Apni 1-July 31 No' Ne' Yes 2 2008 Rawins AMP ROD
Sharp-Shrred Hawko ness
Wil - Short Eared | Within 0 75 mile of short eaned ond nesss. | Surtace e p—— ace March §-Jay 31 = Mo Yes 2 2008 Rawins RMP ROD
Owi
Wiife - Searsons | Wit 0 TS-mie of T——— g and pemr— a0 Apel 1=July 31 o o Yes 2 2008 Rawins RMP ROD
i
Wiite - Negtern Wi 05 e racius. yelows blled cuckoo iy Apri 15-Auguat 15 No' N Yes 2 2008 Rawins RMP ROD
Yedow biled Cuckoo nest
" Souces of for of for prwvate and state lands nclude A2 Proposed and BLM Letier (Aged 23, 2010). FCW 87 Dats on LW, (D 2008) 2w e Flan of Dewsioperent fox e

 Chokacheny and Siera Madre Wind Energy Project (Jamsaey 12, 2012)

© 1= Restocton 2 = Seasoral

‘s PON'S erntes and BLM Letter (Agri 23, 2010)

: Appicant STDOSES MONE MESINChVE MEELIeS OF A00MES MRESLIE 1D 3 SPECTC Ired. See Summary tabie of POW ACMS
Per the POW Response and Deds on BLM D 2008) © #1E. Vo Surface Uses (NSUs). a5 seovided by BLM. were avorded 1o e extent pracicabie. however. some NSUs could not be complietely avoded n a s—all
rurmiber of decreet mstances (marly echemeral stearms, sicpe and Am ofam o the NSUs 5 whese 3 burbne s located in an area that et g an ephermeral stream b s
Getecrred That T SDea™ § 3 Water of e U S| Pt 3 Secton 404 permt will D o0t Thecedy Mowng 37 SCOSSS fodd 10 be COMtrutied AnGiner SxaTpke S The SI008 Crlera The acCuracy of T GoE terrae model uSed for the 3Nl & PSuoent for mcre-

" 2 ted rumber of cases Tt € may be possbie 10 grade 2 resource Oad 10 desagn crlera "

.

stog Eng S S 1 e i
“ See Chagter 80, Giossary
" Per e POW Response and Deta on BLM De

2008

= =0

g ware Aot a0phed 1D CONSITUCTON SCOWEES Of Private nd
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Management Area Version 3 Map (EO 2011-5).

A-1-05

Mule Deer

PCW will continue to coordinate with WGFD on ongoing mule
deer monitoring efforts on the Ranch.

A-1-06

Colorado River Fishes -
bluehead sucker,
flannelmouth sucker,
roundtail chub, Colorado
River cutthroat trout

PCW will continue to work with WGFD and BLM to develop
conservation and monitoring strategies for native fish species in
the Upper Muddy Creek watershed.

A-1-07

Fish species, amphibian
species, other stream
obligates; water quality

PCW will monitor watershed and stream conditions throughout
the Application Area to document hydrologic conditions and
stream channel characteristics {see Appendix H — Watershed
Monitoring Plan).

A-1-08

Other wildlife species

PCW will continue to incorporate the outcome of site-specific
surveys to microsite infrastructure in order to avoid, minimize,
or mitigate impacts to wildlife species.

A-1-09

Wildlife Stipulations

PCW will achere to the timing and spatial stipulations and
exception processes as they are described in the Project ROD.

A-1-10

Wildlife Stipulations

Timing and spatial stipulations will be used on public lands.

A-l-11

Avian and Bat
Monitoring

PCW will develop a project Avian Protection Plan, Bat
Protection Plan and Eagle Conservation Strategy that will each
describe post-construction monitoring efforts for avian and bat
species.

April 10, 2012
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A-1-18

Cultural Resources

All cultural resource identification, evaluation, and treatment,
including as a result of unexpected discovery at such time that
construction has been permitted, will follow the stipulations of
the Programmatic Agreement (PA]} established for the project.

A-1-20

Paleontological
Resources

In the event that fossils are discovered on public lands during
construction activities, PCW will suspend work in that area,
have an on-call paleontologist review the fossils, anc notify the
BLM. PCW expects the significance of the discovery and the
resulting course of action to be determined within 48 hours of
discovery.

A-1-21

Watershed Resources

PCW has implemented a watershed manitoring program to
evaluate potential impacts of project construction and
operations. PCW commits to continue watershed monitoring
efforts for three years post-construction.

A-1-22

Greater Sage-Grouse

PCW will work cooperatively with BLM and WGFD to perform
annual lek monitoring within the Ranch in accordance with
approved WGFD protocols during pre-construction,
construction and for five years post-construction.

April 10, 2012

June 2015
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and Bald and Golden
Eagles

integrity of the site and limit expansion of invasive species. In
2010 PCW and TOTCO pursued stabilization and recovery of a
burned area in the Chokecherry site with an emphasis on rapid
recovery and use of the area by sage-grouse and other species.

A-1-28 Wilclife including PCW will wark with private landowners and water right owners
Greater Sage-Grouse to pursue water improvement conservation projects to benefit
and Bald and Golden greater sage-grouse and other wildlife species in accordance
Eagles with all applicable rules and regulations.

A-1-28 Wildlife including PCW will work with private land owners to enhance fallow
Greater Sage-Grouse agricultural fields on the Ranch located east of the North Platte
and Bald and Golden River. Enhancements include vegetation treatments to
Eagles improve forage and cover for greater sage-grouse.

A-1-30 Wildlife including To minimize habitat fragmentation PCW will work with BLM
Greater Sage-Grouse and private landowners to close unnecessary roadways and
and Bald and Golden reclaim such roads where practicable.

Eagles

A-1-31 Wildlife including PCW will wark with BLM and private landowners to control the
Greater Sage-Grouse spread of noxious and invasive plant species.
and Bald and Golden
Eagles

A-1-32 Greater Sage-Grouse PCW will work with private landowners to suspend the hunting

of sage-grouse on private lands within the Ranch

April 10, 2012
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T18N RBBW 56, TLBN RBOSW 51, T18N R85W S2, T18N
R8BIW S11, and T18N R8OW S10.

A-2-02 | Landsand Structure base Y | No Setback only applies to “towers,” term not defined in
Realty - 0.5 mile setback Act; PCW to apply setback to WTGs, overhead
City/Town
Limits

A-2-03 | Lands and Greater of 5.5 N | No Setback only applies to "towers," term not defined in
Realty times total Act; PCW to apply setback to WTGs, overhead
Homes/ structure height collection, and transmission structures based on the
Qccupied or 1,000 ft. height of each structure
Buildings setback

A-2-04 | Lands and 5D from ROW N | No Waiver may be granted
Realty - ROW | boundary
Setbhack

April 10, 2012 D-8

June 2015
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Realty - WTGs | times total Act; PCW to apply setback to WTGs, overhead
structure height collection, and transmission structures based on the
from any public height of each structure
ROWSs

A-2-08 | Recreation - 1 mile boundary N | No WTG placement would be prohibited within one mile

Teton WTGs of Teton of the Teton Reservoir Recreation Site.

Reservoir Reservoir

A-2-08 | Water - North | 1 mile high water Y | No, avoid if | WTG placement would be prohibited within one mile

Platte River mark WTGs of possible of the orcinary high water mark of the North Platte
the North Platte River.
River

April 10, 2012 D-9

June 2015
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Grouse Core
Breeding Area

within the
Wyoming Sage
Grouse Core
Management
Area Version 3
Map (finalized
June 28, 2010}

transmission lines, collector lines, substations, staging
areas, etc.) in Wyoming's Sage-Grouse Core
Management Areas Version 3 (finalized June 29, 2010).

April 10, 2012
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Speed limits {e.g., 25 miles per hour [mph] [40 kilometers per hour [km/h]) would be posted along all
A-3-05 | Air - Dust Control access roads and enforced curing construction and maintenance activities and enforced to reduce
airborne fugitive dust.
A-3-06 Air = Vehicle All construction equipment would be maintained in good working condition and would contain
Emissions appropriate pollution control devices to minimize trace gas emissions,
Cultural and Unexpected discovery of cultural or paleontological resources during construction would be brought to the
A3.07 P:Ie';:\a‘toab ical attention of the responsible BLM authorized officer immediately. Work would be haltec in the vicinity of
i g the find to avoid further disturbance to the resources while they are being evaluated and appropriate
mitigation measures are being ceveloped.,
Prior to the termination of the right-of-way authorization, a decommissioning plan would be developed
and approved by the BLM. The decommissioning plan would include a decommissioning impact analysis,
General - . " e " .
A-3-08 Dexomnisionin site reclamation plan and monitoring program. All management plans, BMPs, and stipulations developed
g for the construction phase would be applied to similar activities during the decommissioning phase as
agreec to between BLM and PCW.
A-3-09 General o All turbines and ancillary (above-ground) structures would be removed from the site.
Decommissioning

April 10, 2012

June 2015
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All control and mitigation measures established for the Project in the POD and the resource-specific
management plans that are part of the POD would be maintained and implemented throughout the

Plan

A3-15 Sﬂei':ie;iiL_n operational phase, as appropriate. These control and mitigation measures would be reviewed and revised,
Meagsures as needed, based on the mutual agreement of PCW and BLM, to address changing conditions or
requirements within the Froject area, throughout the operational phase. This dynamic approach would
help ensure that impacts from operations are kept to a minimum,
A3-16 General - Project The number and size/length of roads, temporary fences, lay-down areas, and borrow areas would be
Disturbance minimized.
A-3-17 E:::in:\; Eraject The area disturbed by construction-related activities (i.e., footprint) would be kept to a minimum,
A-3-18 f;:f;;; Fidject The area disturbed by operational-related activities {i.e., footprint} would be kept to a minimum.
A-3-19 Geology - '%eimic All structures will be built to appropriate seismic requirements for the local geology
Consicerations ’
Hazardous A Spill Prevention, Control, and Countermeasures (SPCC} Plan would be implemented during the
A-3-20 | Materials = SPCC construction and operation phases of Project. The SPCC would cefine procedures to be used in the event

of an accidental spill from vehicles or other equipment.

April 10, 2012
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June 2015
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Materials — FECONCary conainment wouia Dg provigec 1or dil On-sie Nazdarcous mdaienadis ano wdaste Storage, InCiucing
A-3-24 Secondary fuel. In particular, fuel storage (for construction vehicles and equipment) would be a temporary activity
Containment occurring only for as long as is needed to support construction activities.
Hizsrdons Safety measures would be implemented in accordance with Occupational Safety and Health
Materislks — Administration (OSHA]} standards and operator requirements. Petroleum products {e.g., lubricating oils and
A-3-25 . greases) and items such as touch-up paint and fiberglass blade repair materials would be stored on-site for
Storage, Handling, g > 1 i
anid Diktioss] maintenance operations. All such wastes/substances would be handled, stored in a secured location, and
P disposed of in accordance with applicable federal, state, and local regulations.
Crane safety training would be conducted to ensure riggers and ground workers understand the hazards of
A-3-26 Health anc Safety — | working around mobile cranes and that they watch for signs of problems at all times, especially if power
Crane Operation lines are nearby. Standard operating procedures would be developed and implemented for safely lifting
loads. A written engineered lift plan for all critical lifts would be developed and followed.

April 10, 2012
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MonumMments, ana e employee Would report ThE INCIGENT IN WIING TO The AuTRorzZed UTTICEr. FLW, In ConsSulation win tne
Markers BLM or other appropriate agency, would be responsible for re-surveying and replacing any markers that
are disturbed.
Noise — Blasting If blasting or other noisy activities are required during the construction period, nearby residents would be
A-3-30 ) o Pl
and Noisy Activity notified in advance.
A3-31 2::; ﬂa. All equipment would have sound-control devices no less effective than those provided on the original
SETUCLion equipment. All construction equipment used would be adeguately muffled and maintained.
Equipment
A3.32 ggxauhn All stationary construction equipment (i.e., compressors and generators) would be located as far as
Equipment practicable from nearby residences.
A-3-33 | Noica — Road Use Road use spgcrﬂcatmns designed to keep traffic to a minimum would be implemented to the maximum
extent practical.
A-3-34 :22 =~Turbina All WTGs would be properly maintained to prevent excessive noise.

April 10, 2012
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A-3.37 | >Tery- a new satety or Neamn Nazard are INTroauCed TO TNE JoD Sité; and 3) WNenever a sSUpervisor IS maae aware
Construction of a new or previously unrecognized hazard. A hazard checklist ar hazard assessment form would be used
Practices to document inspections. Employees may not enter a hazard area without appropriate protective
eqguipment, training, and prior specific approval by the IIPP and C5F administrator.
Public Health and
A-3-38 | Safety - Fire Fire control would be provided pursuant to the Project’s Fire Safety Plan.
Management
Public Health and Fire prevention standards would be followed to reduce the risk of a fire, in accordance with 36 CFR 261
A-3-39 | Safety - Fire and the Wyoming Interagency Fire Restriction Plan. All hot work that is to occur on site would be done in
Management accordance with OSHA Regulation 29 CFR 1910.252(a).
All areas of disturbed soil would be reclaimed using weed-free native grasses, forbs, and shrubs.
A-3-40 | Reclamation Reclamation activities would be undertaken as early as possible on disturbed areas not required for
aperation.
ReclaTanion— Access roads would be regraded, the topsoil replaced, and all disturbed areas would be re-vegetated. Any
A-3-41 Roadways roadway damage due to the transport of the heavy equipment would be repaired on the public roadways
upon the completion of Project construction and decommissioning.

April 10, 2012

June 2015
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Roads — General

Design

oy, 1
A-3-49 Design DELETED
A-3-50 Roads — General Roads would be located upwind from WTG rows, where possible, such that drifting caused by towers or
Design transformers is not likely to accumulate on roads.
A-3-51 Roads —General Roads are designed in accordance with the BLM Gold Book (BLM 2007a) design criteria as well as the BLM
Design Manual 9113: Roads (BLM 1985).
Existing roads would be used, but only if in safe and environmentally sound locations. If new roads are
A-3-52 Roads — General necessary, they would be designed and constructed to the appropriate BLM road design standards where
Design practical and be no higher than necessary to accommodate their intended functions (e.g., traffic volume
and weight of vehicles).
Final roadway alignments will include erosion control measures to stabilize steeper slopes and to prevent
A-3.53 Roads - General loss of soil. These measures will include hay bales, shallow swales and ditches, rock/rip rap embankments,

and culvert outlet protection. Final alignments will be ground-verified using BLM Rawlins Field Office
knowledge of potentially problematic areas for road construction andfor maintenance.

! power Company of Wyaming (PCW), 2012, Memorandum from G. Miller (PCW) to P. Murdock (BLM) dated April 10, 2012,
April 10, 2012
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power lines.

A-3-58

Roads —General
Design

Due to crest and sag vertical curves in the roadway profile, select locations would require re-grading prior
to hauling extra long loads. Any grades greater than 10 percent would require assist vehicles on-hand for
the large tractor-trailers hauling WTG components. Any grades greater than 7 percent would require assist
vehicles on-hand. These locations would be verified during the final design process. In addition, any
construction site with grades ranging from 5 to 7 percent on non-paved roadways would require an assist
vehicle on stand-by during adverse weather or road conditions.

A-3-58

Roads — General
Use

Traffic would be restricted to the roads developed for the Project. Use of other unimproved roads would
be restricted to emergency situations. Signs would be placed along construction roads to identify speed
limits, travel restrictions, and other standard traffic control information.

A-3-60

Roads —
Maintenance

Most road maintenance would be performed on an as-needed basis. The frequency and type of
maintenance that would be recuired would be determined by routine inspections. The inspections would
be performed on a regular basis and following snowmelt or heavy or prolonged rainfall. Inspections would
identify maintenance needs for reduction of ruts and holes, maintenance of crowns and outslopes to keep
water off the road, replacement of surfacing materials, clearing of sediment blocking ditches and culverts,
maintenance of interim reclamation, and noxious weed control.

April 10, 2012
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Permanent erosion contral devices would be installed during project construction and may include, but are
not limited to, waterbars, roacside ditches with subsurface culverts, berms, trash racks on culverts,
A3-67 Soils - Erosion energy-dissipating structures, mulches, and establishment of permanent vegetation. Erosion controls that
Control comply with county, state, anc federal standards would be appliec. Practices such as jute netting, silt
fences, and check dams would be applied near disturbed areas. The Environmental Inspector would
monitor construction to ensure that erosion control devices are functioning properly.
Soils — Erosion Final roadway alignments would incluce erosion control measures to stabilize steeper slopes and to
A-3-68 Contiicl prevent loss of soil. These measures would include hay bales, shallow swales and ditches, rock/rip rap
embankments, and culvert outlet protection.
A-3-69 Soils — Erosion If, during operation, it is determined that snow accumulation causes significant accelerated erosion,
Control appropriate mitigation measures {e.g., snow fence construction) would be developed and implemented.
Soils — Excavation Foundations and trenches would be backfilled with originally excavated material as much as possible.
A-3-70 | and Blasting Excess excavation materials would be disposed of only in approved areas or, if suitable, stockpiled for use
Activities in reclamation activities.
nagt | oo xcavation | gorrow material would be obtained only from authorized and permitted sites. Existing sites would be used
Activities 8 in preference to new sites when passible.

April 10, 2012
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A-3-77

Transportation
Planning

guidelines on and off site, specifics of auxiliary lanes if neeced, requirements for signage during
construction of the project, passing zone and striping details for the existing public roadways, and other
details specific to the individual approved access locations leading to and from, and on, the Project area.

A-3-78

Vegetation -
Noxious Weed

Noxious weed surveys would be conducted to evaluate the presence and aerial extent of noxious weed
and invasive species populations within the Project area. Preventative management measures would be
applied as warranted pursuant to the Project's Weed Management Plan.

A-3-79

Visual Resources

Operators woulc reduce visual impacts during construction by clearly delineating construction boundaries
and minimizing areas of surface disturbance; preserving vegetation to the greatest extent possible;
utilizing undulating surface disturbance edges; stripping, salvaging and replacing topsoil; contoured
grading; controlling erosion; using dust suppression techniques as required; and restoring exposed soils as
closely as possible to their original contour and vegetation.

A-3-80

Visual Resources

Operators would monitor and maintain visual mitigation measures for the approved project in accordance
with a visual monitoring and compliance plan. The operator would maintain revegetated surfaces until a
self-sustaining stand of vegetation is reestablished and visually adapted to the undisturbed surrounding
vegetation.

April 10, 2012
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Wister= E_xcavanon Operators would avoid creating hydrologic conduits between two aquifers during foundation excavation

A-3-85 | and Blasting s
L and other activities.

Activities
A3-95 | Water=Hoad DELETED?

Design

Water —Raad Whenever possible, existing drainage systems would not be altered, especially in sensitive areas such as
A-3-87 Drainage erodible soils or steep slopes. Potential soil erosion would be controlled at culvert outlets with appropriate

structures. Catch basins, roadway ditches, anc culverts would be cleaned and maintainec regularly.

A-3-88 :ﬁ;i:iro;?nad Roads would be located away from drainage bottoms and avoid wetlands, if practicable.

W SewEh Access roads would be located to minimize stream crossings. All structures crossing streams would be
A-3-89 CiaEIT located and constructed so that they co not decrease channel stability or increase water velocity.

8 Qperators would obtain all applicable federal and state permits.

*power Company of Wyoming (PCW). 2012. Memorandum from G, Miller (PCW) to P, Murdock (BLM) dated April 10, 2012,
April 10, 2012
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wetanos T
Wildlife — Although strictly voluntary on nan-federal lands, PCW will review the DOI Wind Turbine Guidelines
Dt oltle Acvisory Committee Win¢ Turbine Guidelines {anticipated in late summer 2010) once they are finalizec
A-3-93 Intzrior IDOI) Wind with the intention of complying with them as applicable and appropriate and to the extent they do not
Turbine Guidelines conflict with any requirements set out by the BLM in its ROD, any agreements entered into between PCW
and the USFWS, or other controlling laws, permits, or regulations.
Wildlife — All employees, contractars, and site visitors would be instructed to avoid harassment and disturbance of
A-3.94 | Disturbance and wilcdlife, especially during reproductive {e.g., courtship and nesting) seasons. During construction, pets
H t would not be permitted on site; during operation, pets would be controlled to avoid harassment and
ATASEImRIY disturbance to wildlife.
A-3.95 g::\l::(:i;n and Explosives would be used only within specified times and at specified distances from sensitive wildlife or
Blasting Activities streams and lakes, as established by the BLM or other federal and state agencies.
Wildlife — Habitat In accordance with the habitat restoration plan, restoration would be undertaken as soon as practical after
A-3-96 Restoratian completion of construction activities to reduce the amount of habitat converted at any one time and to
speed up the recovery to natural habitats.

April 10, 2012
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Appendix Table D-4 Proposed Mitigation Measures

Resource

Proposed Mitigation Measure

General

GEN-1: Phased Construction Sequencing. Limit surface disturbance to areas where turbines would be constructed within
12 months with a goal to mitigate impacts from surface disturbance to wildlife, soils, water, and vegetation (e.g , weeds).
Four ROW grants would be issued for the project: 1) internal haul road, 2) transmission line between the two sites,

3) Sierra Madre development, and 4) Chokecherry development.

GEN-2: Off-site Compensatory Mitigation. Off-site compensatory mitigation may be considered through future consultations
between the BLM, Cooperating Agencies, and PCW if mitigation measures eslablished through the project-wide EIS are
later determined to not be adequate.

Air

No additional mitigation measures proposed

Cultural

CR-1: To minimize unauthorized collecting of archaeological material or vandalism to known archaeoclogical sites, PCW and
its contractors, and all construction personnel, shall attend mandatory training and be educated on the significance of
cultural resources and the relevant federal regulations intended to protect them

CR-2: Additional mitigation measures will be included in the Programmatic Agreement, which will be developed in
coordination with the BLM, SHPO, ACHP, PCW, Indian tribes; and other interested parties

Geology and
Mineral
Resources

No additional mitigation measures proposed

Land Use

No additional mitigation measures proposed.

Paleontology

PALEO-1: If any vertebrate fossils or scientifically important fossils are discovered during construction operations on federal
lands, the permittee shall cease activities immediately and notify the BLM so the agency can determine the significance of
the discovery. The BLM shall evaluate or have evaluated such discoveries and shall notify PCW what action shall be taken
with respect to such discoveries. Additionally, PCW also would contract with a qualified palecntologist approved by the BLM
who shall be on call during all construction periods and available to travel to the site within 24 hours following notice of a
discovery, and that the on-call paleontologist shall consult with the BLM to reach agreement on the significance of the
discovery within 24 hours following arrival at the site by the on-call paleontologist. The BLM will then promptly notify PCW as
to what actions shall be taken.

PALEO-2: Any fossils recovered during the assessment of paleontological resources will be prepared in accordance with
standard professional paleontological techniques. The fossils will be curated in a BLM-approved facility. A report on the
findings and significance of the salvage program, including a list of the recovered fossils, will be prepared following
completion of the program. A copy of this report will accompany the fossils, and a copy will be submitted to the Wyoming
Museum, University of Wyoming.

Range

RANGE-1: Coordinate construction schedules and ranching operations to allow sequencing of pasture use to the extent
practicable within the Pine Grove/Bolten allotment and other affected allotments (Cottonwoaod Draw, Middlewood Hill,
Grizzly, McCarty Canyon, and Sage Creek) in a manner to minimize conflicts between grazing and construction activities.
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Appendix Table D-4 Proposed Mitigation Measures

Resource

Proposed Mitigation Measure

Recreation

No additional mitigation measures proposed.

Socioeconomics

No additional mitigation measures proposed.

Soils

S0IL-1: Road fabric, or equivalent base stabilization as determined by the BLM, will be applied where roads cross sensitive
soils (wet, severely erodible soils, and soils with low soil strength).

S0IL-2: Excess subsoil excavated from tower foundations will not be used as topsoil or spread on top of topsoil without
further laboratory testing of the subsail physical and chemical characteristics, and agency approval. PCW will identify the
acceptable disposal method for excess subsoil in the final reclamation plan.

SOIL-3: Areas identified as having limited reclamation potential (as defined in the Rawlins Instruction Memorandum No.
WYD-03-2011-002) will be avoided during construction unless an acceptable site-specific reclamation plan is approved by
the BLM.

S0IL-4: To reduce impacts related to road density in the Application Area, roads that are no longer needed will be
effectively reclaimed.

S0IL-5: PCW will be required to submit a snow removal plan as part of the ROW grant application. The snow removal plan
will include measures to ensure protection of soil and water resources.

S0IL-6: Drainages, vegetated sand dunes, salt flats, steep slopes, and gullied areas will be avoided for towers, laydown
areas, facilities, and roads (to the extent possible). Towers, laydown areas, and other facilities will be re-located to areas of
generally stable soils. These avoidances shall be taken into consideration during site specific analyses.

Transportation

TRANS-1: To the extent that all governmental entities are willing to participate, PCW shall participate in a coordinated
transportation planning process with the BLM, WYDOT, Carbon County, the Town of Sinclair and the City of Rawlins, to
identify and develop measures to avoid, manage or mitigate transportation impacts of construction. The BLM shall
coordinate with affected local governments to solicit input from the Sinclair Refinery, the CIG compressor station, affected
grazing operators, and other major property owners (including the operator of the truck stop just north of I-80 Exit 221) in the
affected area. The group shall meet prior te and during the construction phase of the project and in the initial year of project
operations, as needed.

TRANS-2: PCW shall develop measures to inform and update Carbon County residents and travelers on 1-80 near Sinclair
and WY 71 about potential delays during peak months and especially during peak hours. In coordination with WYDOT,
electronic signage shall be used near 1-80 Exit 221 to encourage 1-80 travelers to use alternate access to Sinclair during
peak hours,

TRANS-3: PCW shall coordinate with WYDQOT to identify measures to control traffic and enhance traffic flows in the vicinity
of 1-80 Exit 221 during shift changes and at times when oversized vehicles will be crossing the bridge over 1-80, and along
WY 71 within the City of Rawlins if the WY 71/CR 407 (Sage Creek Road) workforce commuting option is selected.

TRANS-4: PCW shall implement incentives for carpooling and/ or other workforce transportation measures to reduce traffic
and congestion during shift changes.
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Appendix Table D-4 Proposed Mitigation Measures

Resource

Proposed Mitigation Measure

Vegetation

VEG-1: Survey and mark the disturbance boundary to minimize unintentional surface disturbance. Actively monitor
construction to ensure construction and staff stays within the defined limits.

VEG-2: Salvage vegetative debris and redistribute to reclaimed surface areas in order to reduce erosion and preserve
native organic matenal and seed sources.

VEG-3: In areas where excavating soil is not necessary, such as temporary laydown areas or temporary access roads,
avoid disturbing native soil and root Zzones where possible to preserve soil structure and soil biology and improve the
success for reclamation.

Visual

VR-1: Monopale and H-frame transmission structures and averhead collector line structures would be treated to have a
muted, darker color than conventional galvanized steel or laminated wood to reduce color contrasts. The recommended
paint color for transmission structures is Shadow Gray from the BLM Standard Environmental Colors Chart CC-00 or an
equivalent color. Steel pole equivalents used in the installation of the overhead electric collector lines should be finished with
paint or a self-weathering finish that will harmonize with colors of the surrounding landscape (i.e., approximate the color of
wood when used with wood overhead cellecter lines). When not used with woed poles, the recommended paint color for
powerline structures is Shadow Gray from the BLM Standard Environmental Colers Chart CC-00. Conductors would have a
non-reflective finish.

VR-2: Place vegetative debris on cut-and-fill slopes to vary texture and color of cut-and-fills until vegetation has been
re-established.

VR-3: Lighting for ancillary facilities shall be motion-activated and shielded downward ta limit night lighting impacts beyond
the site.

VR-4: Audio Visual Warning System (AVWS) for aircraft detection and warning may be required to reduce day and night
lighting impacts from WTGs if technologies become available that are approved by FAA, are proven reliable at the scale of
CCSM, and BLM determines that systems are cost effective.

VR-8: Substation components and fencing would be Shadow Gray from the BLM Standard Enwvironmental Colors Chart
CC-00 or a similar color in a dark gray color range. Color mitigation would not be required on facilities that are treated in
accordance with safety and engineering concerns.

Wetlands

WET-1: Conduct on-site delineations of all waters of the U.S., including wetlands and waterbodies within the Alternative
Development Area prior to construction. The surveys would be performed and documented by qualified wetland scientists to
determine the types and spatial extent of site-specific wetland and riparian features. Current resource mapping (e.g., USGS
topographic maps, USFWS NWI maps, FEMA floodplain maps, AECOM wetland and riparian data, NRCS soils data, etc.)
would be used to guide this future delineaticn effort, All features would be recorded using a GPS unit with sub-meter
accuracy, in addition to photographic and written documentation of each feature according to standardized USACE
delineation data requirements and any additional BLM data requirements. Subsequent NEPA tiering would include the site-
specific waters of the U.S. delineation results.
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Appendix Table D-4 Proposed Mitigation Measures

Resource

Proposed Mitigation Measure

Water

WR-1: Stream water quality monitoring sites will be identified by the BLM. Stream monitoring shall continue through
construction, operation, and decommissioning of the project by PCW to monitor for changes in water quality.

WR-2: PCW will be required to submit the site-specific SWPPP as part of the ROW grant application for approval by the
BLM

Wildlife and
Fisheries

WFM-1: Werkers, with the exception of security personnel, will not be allowed to possess firearms during work activities and
will attend mandatory training (provided by WGFD) on wildlife regulations and ways to reduce disturbance to wildlife.

WFM-2: Snow fences, if used, will be limited to segments of one-quarter mile or less. In addition, escape openings will be
provided along roads, every one-quarter mile or less, to facilitate exit of big game animals from snowplowed roads.

WFM-3: : If measured bat mortality is determined to be abeve levels of concern for the project (as presented in section 4.14
of the EIS), measures appropriate te avoid, minimize, and mitigate impacts to bat species will be identified in the Bat
Protection Plan for the Project. Thresholds of impacts to bats and appropriate responses to exceeding such impact
thresholds will be determined by BLM in coordination with the WGFD, and if appropriate, the USFWS, as part of the
conservation, avoidance, minimization and mitigation measures identified in the Bat Protection Plan

WFM-4: Instream construction (stream crossings and stream construction activities) will occur during the low flow period
(July 15 to September 30).

S§8

5551 Prier to construction activities in suitable pygmy rabbit habitat, presence/absence surveys would be conducted
fellowing appropriate protecels. Areas within 0.25 mile of proposed disturbance that show characteristics of pygmy rabbit
habitat will be surveyed in accordance with the Interagency Pygmy Rabbit Working Group Survey Protecols (Uimschneider
et al. 2004). If the surveys conclude that the pygmy rabbits occur, the “Habitat Preservation and Restoration” conservation
measures will apply (Keinath and McGee 2004).

§85-2: Prior to construction activities in suitable Wyoming pocket gopher habitat, presence/absence surveys will be
conducted following appropriate protacols. If active Wyoming pocket gopher mounds are identified by the presence/absence
survey, the proposed surface disturbing activities will avoid the active pocket gopher mounds by 75 m (BLM

However, if PCW does not wish to avoid the active pocket gopher mounds by 75 m, classification surveys (via live capture)
must be completed to identify the pocket gopher to the species level responsible for the mounds. If the results conclude that
the Wyoming pocket gopher is responsible for the mounds, the "Occupied Wyoming Pocket Gopher Habitat Protection
Measures” will apply (BLM 2009f). If the results conclude that the asscciated species is a Northern pecket gopher, then the
propesed surface disturbance may proceed without mitigation. If the classification survey fails to conclusively identify the
associated pocket gopher to the species level, then it will be assumed that the species is a Wyoming pocket gopher and the
“Oecupied Wyeming Pocket Gopher Habitat Protection Measures” will apply (BLM 2009f).
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Appendix Table D-4 Proposed Mitigation Measures

Resource

Proposed Mitigation Measure

SSS (con't)

§88-3: To protect potential mountain plover habitat, prior to any surface disturbance, a presence/absence survey for active
mountain plover nests will be conducted in all potential habitat within the area proposed for surface disturbance. Surveys are
to be performed by a wildlife biclogist familiar with mountain plover and their associated habitat. If evidence of mountain
plovers is found during the preconstruction survey, then additional stipulations may apply (BLM 2008a).

Noise

N-1: USEPA guidance stipulates the threshold for residential noise impacts resulting from construction activities, including
blasting, is reached at 55 dB(A) at 1,600 feet (USEPA 1974). When a residence is within 1,600 feet of construction activities,
construction activities exceeding 55 dB(A) would only be allewed to occur between the hours of 7 am. and 10 p.m,, and on
weekdays.

N-2: Whenever feasible, multiple construction activities (e.g., blasting and earthmoving) shall be scheduled to occur
concurrently to minimize the length of time residences within 1,600 feet may be affected.
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