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Figure 1.  Location of the Seven Mile Hill Wind Energy Project in Carbon County, 

Wyoming 
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Figure 2.  Raptor Fatality Rates at Several Wind Farms in the Western United States 
 
34.5-/230-kV substation and interconnect to the existing PacifiCorp Miners to Dave Johnston 
230-kV transmission line.  
 
Scope 
 
The scope of the Wildlife Monitoring  Plan includes: 
 

• Avian and Bat Fatality Monitoring –The monitoring study will estimate the annual 
number of avian and bat fatalities attributable to wind turbine collisions from Project 
operations throughout the Year 1 operation.   This information will be used to determine 
whether projected impact levels for the Project are within acceptable ranges and are 
consistent with reported data from other wind projects in the region. The proposed 
monitoring study conforms with industry standard in the western U.S. and provides the 
WGFD with good baseline data on avian and bat fatality rates at wind energy facilities in 
Wyoming.  

 
• Greater Sage-Grouse Displacement Study: Pellet Surveys – This monitoring will focus on 

determining whether turbines displace greater sage-grouse by comparing greater sage-
grouse pellet densities near turbines with a suitable reference area before and after 
construction of the Project.  The greater sage-grouse pellet study will be conducted for a 
minimum of one winter pre-construction, and 2 years post-construction.  This is 
consistent with recommendations of the WGFD with adjustments in sampling that are 
statistically valid using a smaller sample sizes. 

 
• Greater Sage-Grouse Displacement Study: Lek Monitoring - This monitoring will focus on 

greater sage-grouse lek monitoring during Years 1 – 3 of operation. The survey focuses on 
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visiting leks and making count observations during the spring activity period. Lek counts 
will be conducted 1 year prior to and 3 years following construction. This is compatible with 
recommendations of the WGFD. 

 
• Technical Advisory Committee (TAC) – The TAC will review the monitoring protocol, 

assess study results, and prepare recommendations for PacifiCorp at the completion of 
the Year 1 monitoring studies. It is composed of representatives from state/federal 
agencies, state/local government, and the community. 

 
AVIAN AND BAT FATALITY STUDY 
 
The primary objective of the fatality monitoring study is to estimate avian and bat mortality at 
the site and determine whether the estimated mortality is lower, similar, or higher than the 
average mortality observed at other regional projects.  The monitoring study will begin after all 
the turbines in each phase are fully operational.  The study will be conducted for 1 year followed 
by a TAC review of findings and recommendations on additional monitoring.   
 
Wind Industry Standards for Avian and Bat Mortality Monitoring 
 
Several states have written guidelines regarding the recommended level of effort for post-
construction fatality monitoring.  In California’s recently released statewide guidelines, 2 years 
of fatality monitoring with a search interval of 14 days has been recommended.  In Washington, 
1 year of fatality monitoring is recommended, but the search intervals have not been explicitly 
determined.  However, most studies conducted to date in Washington used 14- 28-day search 
intervals at a sample of turbines for a period of 1 year.  In Arizona’s guidelines, 3 years of post-
construction monitoring is recommended, but details regarding search interval and sample sizes 
are not given.  In Michigan, it is recommended that an analysis be conducted to indicate 
“whether a post construction wildlife mortality study will be conducted and, if not, the reasons 
why such a study does not need to be conducted.”  In Pennsylvania, it is recommended that daily 
searches be conducted at a minimum of 10 turbines from April 1 to November 15 for 2 years.  In 
Vermont’s draft guidelines, it is recommended a minimum of 3 years of rigorous post-
construction bird and bat mortality surveys be conducted, but the guidelines do not specify 
sample sizes or search intervals.   
 
In some other cases where there are no guidelines, state permitting agencies have typically 
required a certain level of monitoring.  For example, in all projects permitted under the Oregon 
Energy Facility Siting Council, and most permitted at the County level, 1 to 2 years of 
standardized fatality monitoring has been required, at a sample of anywhere from 25 percent to 
100 percent of the turbines, depending on project size, with search intervals typically in the 14- 
to 28-day range.  In most guidelines, there is a qualifier that reduced effort may be justified if 
there is sufficient existing information from nearby projects to justify the reduction. 
 
Wyoming currently does not have established, state-specific guidelines or rules specifically 
addressing post-construction avian and wildlife mortality monitoring at wind energy facilities.  
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However, if a project is under the statutory jurisdiction of the Wyoming Industrial Siting and 
Information Act (ISA), the Wyoming Game and Fish Department is allowed to provide comment 
on the ISA application.  The scope and duration of this monitoring program was developed to be 
consistent and within the range of monitoring programs that have or will be conducted at other 
wind projects in the western United States, including other wind energy projects owned by 
PacifiCorp (e.g., Erickson et al., 2000, 2005; Johnson et al. 2002, 2003; Young et al. 2005, 
2007). For example, at the PacifiCorp Leaning Juniper Wind Energy Project in Oregon, 25 
percent of the turbines are being searched over a 2-year period using search intervals of 14 days 
during migration and 28 days in summer and winter.  At the PacifiCorp Marengo Wind Energy 
Project in Washington, 40% of the turbines are being sampled for one year using 14-day search 
intervals during migration and 28-day search intervals the remainder of the year.  PacifiCorp 
proposes to undertake the Wildlife Monitoring Program in a proactive way, consistent with 
industry standards, while provide the WGFD with pertinent data to be used to establish a 
baseline for the individual Seven Mile Hill Wind Project. 
   
The methods for estimating avian and bat mortality from the Project conforms with industry 
standard in the western U.S., provides much more accurate and less variable estimates of avian 
and bat mortality, especially during migration seasons, due to increased frequency of surveys, 
and will provide the WGFD with good baseline data on avian and bat fatality rates at wind 
energy facilities in Wyoming.  
 
Definitions and Field Methods 
 
All casualties located within areas surveyed, regardless of species, will be recorded and a cause 
of death determined, if possible, based on field inspection of the carcass.  Total number of avian 
and bat carcasses will be estimated by adjusting for search frequency, removal bias (length of 
stay in the field), and searcher efficiency bias (percent found).  For carcasses where the cause of 
death is not apparent, the assumption that the fatality is a wind turbine or met tower collision 
casualty will be made for the analysis.  This approach may lead to an overestimate of the true 
number of wind farm-related fatalities. Most wind farm monitoring studies have used this 
conservative approach because of the relative high costs associated with obtaining accurate 
estimates of natural or reference mortality (Johnson et al., 2000).  A second low-range estimate 
will be calculated by eliminating fatalities where cause of death is not considered trauma due to 
collision. 
 
Seasons 
Seasons will be based roughly on the calendar seasons.  For analysis purposes and to help with 
categorizing impacts (e.g., migratory birds) a spring and fall migration period and summer 
breeding season are also defined.   
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The following dates will be used for defining seasons in the study: 
 
Season Dates 
Spring March 16 – June 15 
Spring Migration March 16 – May 15 
Summer  June 16 - September 15 
Breeding Season May 15 – August 15 
Fall  September 15 – December 15 
Fall Migration  August 1 - October 31 
Winter December 16 - March 15 
 
These dates are used for analysis purposes only and may not cover all potential migrants or 
breeding residents in the Project area. 
 
Search Plot and Sample Size 
The Project will have 66 turbines and four permanent met towers.  One-third (22) of the turbines 
and all four met towers will be sampled during the study.  The 22 turbines will be searched year-
round every 28 days, and half of those (11) will be searched every 7 days during the spring and 
fall migration periods.  Turbines will be selected for sampling using a systematic design with a 
random start. In this fashion, the search effort is spread throughout the entire Project.  
 
Turbine search plots will be 160 m on a side (80 m from the turbine) and centered on the turbine. 
The survey plot of the met towers will be 120 m on a side (60 m from the tower), also roughly 
equivalent to the height of the tower.   
 
Scheduling/Timing 
Standardized searches of 22 selected turbines and the met towers will be conducted once every 
4-week (28 day) period.  During the spring and fall migration periods, 11 of the 22 turbines will 
be selected for searching, and the search effort will be increased to once a week at these 
11 turbines. There will be eight searches for the 22 turbine plots (plus four met towers) and 
21 searches of the additional 11 turbines (Table 1). 
 
Standardized Carcass Searches 
The objective of the standardized carcasses searches is to search the wind Project systematically 
for avian and bat casualties that are attributable to collision with project facilities.  Personnel 
trained in proper search techniques will conduct the carcass searches.  A searcher will walk at a 
rate of approximately 45 to 60 m a minute along each transect.  Transects will be spaced 6 to 10 
m apart, and searchers will scan the area on both side sides to approximately 3 to 5 m for 
casualties as they walk each transect.  Search area and speed may be adjusted after evaluation of 
the first searcher efficiency trial.     
 
The condition of each carcass found will be recorded using the following categories: 

•  Intact - a carcass that is completely intact, is not badly decomposed, and shows no 
sign of being fed upon by a predator or scavenger. 
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•  Scavenged - an entire carcass that shows signs of being fed upon by a predator or 
scavenger, or a portion(s) of a carcass in one location (e.g., wings, skeletal remains, 
portion of a carcass, etc.), or a carcass that has been heavily infested by insects. 

 
•  Feather Spot - 10 or more feathers at one location indicating predation or scavenging. 

 
Table 1.  Monitoring Search Schedule Assuming All Searches Beginning in April 

Search Dates Number of Plots Interval 
1 April 7 -11 22 7 days 
2 April 14-18 11 7 days 
3 April 21-24 11 7 day 
4 May 1-5 22 28 days 
5 May 8-12 11 7 days 
6 May 15-19 11 7 days 
7 May 29-June 2 22 28 days 
8 June 26-30 22 28 days 
9 July 24-28 22 28 days 
10 August 1-5 11 7 days 
11 August 14-18 11 7 days 
12 August 21-25 22 28 days 
13 August 28-September 1 11 7 days 
14 September 4-8 11 7 days 
15 September 11-15 11 7 days 
16 September 18-22 22 28 days 
17 September 25-29 11 7 days 
18 October 2-6 11 7 days 
19 October 9-13 11 7 days 
20 October 16-20 22 28 days 
21 October 23-27 11 7 days 

 
In addition to carcasses, all injured bats and birds observed in search plots will be recorded and 
treated as a fatality.  All carcasses found will be labeled with a unique number and bagged and 
frozen for future reference and possible necropsy.  A copy of the data sheet for each carcass will 
be maintained, bagged, and frozen with the carcass at all times.  For all casualties found, data 
recorded will include species, sex and age when possible, date and time collected, global 
positioning system (GPS) location, condition (intact, scavenged, feather spot), and any 
comments that may indicate cause of death (Appendix B).  All casualties located will be 
photographed as found and plotted on a detailed map of the study area showing the location of 
the wind turbines and associated facilities such as overhead power lines and met towers.   
 
Casualties found outside the formal search area by carcass searchers will be treated following the 
above protocol as closely as possible.  Casualties found in non-search areas (e.g., near a turbine 
not included in the search area) will be coded as incidental discoveries and will be documented 
in a similar fashion as those found during standard searches.   
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Any injured native birds found during standard searches will be carefully captured by the 
observer and transported to the nearest wildlife rehabilitation center or veterinary clinic before 
close of business that day.  Appropriate wildlife salvage/collection permits will be obtained from 
the Wyoming Game and Fish Department (WGFD) and the U.S. Fish and Wildlife Service 
(USFWS). Dissemination of data (e.g., to the USFWS Special Agent and other agency 
representatives) is discussed in the Disposition of Data section below. 
 
Searcher Efficiency Trials 
The objective of the searcher efficiency trials is to estimate the percentage of casualties which 
are found by searchers. Searcher efficiency trials will be conducted in the same areas carcass 
searches occur.  Trials will be conducted by season.  Searcher efficiency will be estimated by 
major habitat type (e.g., cultivated agriculture, grassland), size of carcass, and season.  Estimates 
of searcher efficiency will be used to adjust the total number of carcasses found for those missed 
by searchers, correcting for detection bias. 
 
Searcher efficiency trials will begin when carcass search studies begin.  Personnel conducting 
carcass searches will not know when trials are conducted or the location of the detection carcasses.  
During each season and within each major habitat type, approximately eight carcasses of birds of 
two different size classes will be placed in the search area during the search period, for a total of 
approximately 64 searcher efficiency trial carcasses for the entire year.  Carcasses will consist of 
non-native/non-protected or commercially available species such as house sparrows, European 
starlings, rock pigeons, bobwhite quail, and hen mallards or hen pheasants.  Other salvaged birds 
may be used if they are collected under a valid salvage permit.  A minimum of two dates will be 
used each season for a minimum total of eight trial dates. An attempt will be made to use several 
small brown birds (house sparrows) during the late summer and fall seasons to simulate bat 
carcasses.  Legally obtained bat carcasses will also be used, if available. 
 
All carcasses will be placed at random locations within areas being searched prior to the carcass 
search on the same day.  Carcasses will be placed in a variety of postures to simulate a range of 
conditions.  For example, birds will be: 1) placed in an exposed posture (tossed randomly to one 
side), 2) hidden to simulate a crippled bird, and 3) partially hidden. 
 
Each trial carcass will be discreetly marked so that it can be identified as a study carcass after it is 
found.  The number and location of the detection carcasses found during the carcass search will be 
recorded.  The number of carcasses available for detection during each trial will be determined 
immediately after the trial by the person responsible for distributing the carcasses. 
 
Carcass Removal Trials 
The objective of carcass removal trials is to estimate the likelihood a carcass is removed by 
scavengers as a function of the day since the trial carcasses are placed in the field.  Carcass removal 
includes removal by predation or scavenging.  Carcass removal studies will be conducted during 
each season near the carcass search plots (e.g., near a turbine that is not included in the standard 
search plots).  Estimates of carcass removal will be used to adjust the total number of carcasses 
found for those removed from the study area, correcting for removal bias.   
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Carcass removal trials will begin when carcass search studies begin.  During each season and 
within two major habitat types, approximately eight carcasses of birds of two different size classes 
(same as searcher efficiency birds) will be placed in the study plots, for a total of approximately 
64 removal trial carcasses for the entire year.  Legally obtained fresh carcasses that have never been 
frozen such as waterfowl from game farms or raptors obtained from rehabilitation centers or 
agencies will be used if available.  Carcasses will be placed on a minimum of three dates during each 
season for a minimum total of 12 trial initiation dates, spreading the trials throughout the year to 
incorporate the effects of varying weather, climatic conditions, and scavenger densities.   Legally 
obtained fresh bat carcasses will also be used, if available. 
 
Removal trial birds will not be placed in the standardized search plots to minimize the chance of 
confusing a trial bird with a true casualty.  Turbines not included in the standardized searches will be 
randomly selected for inclusion in the removal trials and trial carcasses will be randomly located in a 
similar-sized plot as used to search turbines. Trial carcasses will be placed in a variety of postures 
to simulate a range of conditions.  For example, birds will be: 1) placed in an exposed posture 
(tossed randomly to one side), 2) hidden to simulate a crippled bird (e.g., placed beneath a shrub 
or bunch grass), and 3) partially hidden. 
   
Personnel conducting carcass searches will monitor the trial birds over a 40-day period according to 
the following schedule as closely as possible.  Carcasses will be checked every day for the first 4 
days, and then on day 7, day 10, day 14, day 20, day 30, and day 40.  This schedule may vary 
depending on weather and coordination with the other survey work.  Experimental carcasses will 
be marked discreetly (for example with dark electrical tape around one or both legs) for 
recognition by searchers and other personnel.  Experimental carcasses will be left at the location 
until the end of the carcass removal trial. At the end of the 40-day period any evidence of the 
carcasses that remains will be removed.   
 
Statistical Methods for Fatality Estimates 
 

Estimates of facility-related fatalities are based on: 
(1) Observed number of carcasses found during standardized searches during the 

monitoring year for which the cause of death is either unknown or is probably 
facility-related. 

(2) Non-removal rates expressed as the estimated average probability a carcass is 
expected to remain in the study area and be available for detection by the searchers 
during removal trials. 

(3) Searcher efficiency expressed as the proportion of planted carcasses found by 
searchers during searcher efficiency trials. 

 
Fatality estimates will be provided for six categories: 1) all birds, 2) small birds, 3) large birds, 
4) raptors, 5) likely nocturnal migrants, and 6) bats. The number of avian and bat fatalities 
attributable to operation of the facility based on the number of avian and bat fatalities found at 
the facility site whose death appears related to facility operation will be reported. All carcasses 
located within areas surveyed, regardless of species, will be recorded and, if possible, a cause of 
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death determined based on a cursory field necropsy. Total number of avian and bat carcasses will 
be estimated by adjusting for removal and searcher efficiency bias. If the cause of death is not 
apparent, a worst-case estimate will be made by attributing the mortality to facility operation. 
 
Definition of Variables 
The following variables are used in the equations below: 

ci the number of carcasses detected at plot i for the study period of interest (e.g., 1 
monitoring year) for which the cause of death is either unknown or is attributed to 
the facility 

n the number of search plots 
k the number of turbines searched (including the turbines centered within each 

search plot) 
c  the average number of carcasses observed per turbine per monitoring year 
s the number of carcasses used in removal trials 
sc the number of carcasses in removal trials that remain in the study area after 

30 days 
se standard error (square of the sample variance of the mean) 
ti the time (in days) a carcass remains in the study area before it is removed, as 

determined by the removal trials 
t  the average time (in days) a carcass remains in the study area before it is 

removed, as determined by the removal trials 
d the total number of carcasses placed in searcher efficiency trials 
p the estimated proportion of detectable carcasses found by searchers, as 

determined by the searcher efficiency trials 
I the average interval between standardized carcass searches, in days 
A proportion of the search area of a turbine actually searched 
π̂  the estimated probability that a carcass is both available to be found during a 

search and is found, as determined by the removal trials and the searcher 
efficiency trials 

m the estimated annual average number of fatalities per turbine per year, adjusted 
for removal and searcher efficiency bias 

 
Observed Number of Carcasses 
The estimated average number of carcasses ( c ) observed per turbine per monitoring year is:  

1

n

i
i

c
c

k A
==
⋅

∑
            (1) 

 
Estimation of Carcass Non-Removal Rates 
Estimates of carcass non-removal rates are used to adjust carcass counts for removal bias.  Mean 
carcass removal time ( t ) is the average length of time a carcass remains in the study area before 
it is removed: 
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Estimation of Searcher Efficiency Rates 
Searcher efficiency rates are expressed as p, the proportion of trial carcasses that are detected by 
searchers in the searcher efficiency trials.  These rates will be estimated by carcass size and 
season. 
 
Estimation of Facility-Related Fatality Rates 
The estimated per turbine annual fatality rate (m) is calculated by: 

^
cm
π

=              (3) 

where π̂  includes adjustments for both carcass removal (from scavenging and other means) and 
searcher efficiency bias.  Data for carcass removal and searcher efficiency bias will be pooled 
across the study to estimate π̂ .   
 
π̂  is calculated as follows:  

( )
( )

^ exp 1

exp 1

I
t p t

I I p
t

π
 −⋅  = ⋅ 

− + 
 
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This formula has been independently verified by Shoenfeld (2004).  The final reported estimates 
of m and associated standard errors and 90 percent confidence intervals will be calculated using 
bootstrapping (Manly, 1997).   
 
Bootstrapping is a computer simulation technique that is useful for calculating point estimates, 
variances, and confidence intervals for complicated test statistics.  For each bootstrap sample, c , 
t , p, π̂ , and m are calculated.  A total of 5,000 bootstrap samples will be used.  The reported 
estimates are the mathematical means of the 5,000 bootstrap estimates.  The standard deviation 
of the bootstrap estimates is the estimated standard error.  The lower 5th and upper 95th 
percentiles of the 5,000 bootstrap estimates are estimates of the lower limit and upper limit of 
90 percent confidence intervals.  
 
 
GREATER SAGE-GROUSE DISPLACEMENT STUDY 
 
The objective of the displacement studies for greater sage-grouse is to determine the level of 
impact from avoidance or reduction in habitat  use due to the presence of the operating turbines. 
The displacement studies includes pellet counts and lek surveys. 
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Pellet Counts 
 
The pellet count study consists of counting pellets at six plots at each of the 33 turbines located 
within suitable habitat resulting in a total of 198 plots for greater sage-grouse pellet counts.  
Based on habitat mapping of the Project area greater sage-grouse pellet plots will be placed 
along transects at turbines with tall or dense stands of sagebrush that provide greater sage-grouse 
nesting, brood rearing, or winter habitat..  Turbines located in areas devoid of sagebrush or with 
low densities of sagebrush will not be sampled.  At each turbine selected for sampling, the six 
plots will be established using a systematic sample of plots between 10 and 100 m away from the 
turbine, perpendicular to the access road.  Each plot with be approximately 15 m apart.  Each 
plot will be marked with a 12-inch piece of rebar, and the location will be recorded using a GPS. 
 All pellet groups within a 2-m radius of each point will be enumerated and then removed from 
the plot.  Surveys will be conducted twice each year, once in May and again in late October or 
early November.  Surveys in May will document the previous winter’s use of the site by greater 
sage-grouse, while surveys in October/November will document the previous summer’s use of 
the site. Surveys will begin 1 year prior to construction and will continue for 3 years post-
construction.  The initial clearing survey will be conducted prior to November 15, 2007. 
 
For reference data, six plots will also be established at 33 random points located in an area of 
similar topography and vegetation as the turbines, but at least 1 mile from the nearest turbine.  
Methods will be identical to those at the turbine plots. 
 
A summary report will be prepared following the fall 2007 survey, which will describe the 
methods in detail, contain a map showing the locations of all plots, and summarize the mean 
number of pellet groups per plot for each season. 
 
A before-after control impact analysis will be conducted.  Differences in pellet density from the 
post-construction period to the pre-construction period will be compared between the wind 
turbine site and the reference site.  Statistical comparisons of 95 percent confidence limits of 
these differences will be used to determine displacement effects.  The TAC will review the 
findings and address recommendations on additional monitoring or mitigation.   
 
Lek Counts 
 
All greater sage-grouse leks occurring within 1 mile of turbines will be monitored post-
construction.  Each lek will be visited three times during the month of April, with each visit 
separated by at least 7 days.  Each lek will be observed for at least 30 minutes within 1 hour of 
daylight.  Repeated counts of all birds on the lek will be made, and the maximum number of 
greater sage-grouse counted by sex will be recorded.  Weather information will be recorded 
during each visit. The TAC will review the findings and address recommendations on additional 
monitoring or mitigation.   
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TECHNICAL ADVISORY COMMITTEE 
 
This monitoring plan is designed as a dynamic process that uses an accumulation of data to 
detect impacts and to direct further study.  PacifiCorp is proposing to form a TAC to review the 
wildlife post-construction monitoring studies for the Project.   The TAC membership may 
include WGFD, USFWS, Industrial Siting/state government, landowner, local/county 
government, Non-governmental organization (NGO), and PacifiCorp. 
 
The TAC will act as an advisory group on the wildlife post-construction monitoring studies. The 
TAC will review the technical procedures of the monitoring studies, assess the scientific 
findings, and recommend various practices or measures, as necessary, to PacifiCorp. The TAC’s 
responsibilities include the following:  
 

• Reviewing and commenting on the post-construction (Operations Phase) avian and 
bat fatality monitoring study. 

• Reviewing greater sage-grouse displacement study (pellet count and lek count 
procedures and findings). 

• Providing input to PacifiCorp on monitoring and mitigation, based on the post-
construction monitoring results and final fatality estimates. 

  
The TAC will use a collaborative process to reach understanding and consensus on reviews and 
recommendations. The TAC does not replace regulatory authority or responsibility of the various 
agencies or groups.  A third-party coordinator may assist PacifiCorp with planning and 
arrangements for meetings and with briefing and reporting to TAC members.  
 
PacifiCorp will submit progress reports to the TAC every six months. In addition, an annual 
report of findings will be prepared at the end of the first year of monitoring and will be 
distributed to the members of the TAC at least 2 weeks prior to the annual meeting. The TAC 
will meet after the first monitoring report is submitted to discuss the results. The need for further 
study (beyond 2008) or changes to the current protocol will be based on reasonable criteria 
proposed by the TAC. A final report on study results will be submitted to the TAC as appropriate 
for review and subsequent discussion on mitigation recommendations.  
 
Draft meeting minutes will be completed within 2 weeks of each meeting. Minutes will be 
forwarded to TAC members for review and comment. Minutes will be approved and finalized at 
the subsequent meeting.  Depending on the group’s preferences, meetings may be in person or by 
conference call. Monitoring findings (summarized per season or semi-annually) and other 
pertinent information (unusual findings or events) will be transmitted via hard copy, e-mail, or 
phone call, as necessary. 
 
 
DISPOSITION OF DATA AND REPORTING STANDARDS 
 
This monitoring study will provide information on fatalities and total mortality associated with 
development of the Project as well as the potential displacement effects of turbines on greater 
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sage-grouse.  The data will be used to evaluate the overall impacts of the Project on wildlife.  
The final disposition of data from the study will be with PacifiCorp, the Project owner, and will 
include the data forms and electronic data files.  During the study, the raw data forms will be 
housed with the contractor conducting the study, and individual carcasses collected during the 
study will be housed in a freezer.  Individual carcasses will be maintained until after the final 
analysis and report are prepared in case questions about identity or cause of death should arise.  
The final disposition of individual casualties will be based on direction from the appropriate 
salvage permits (WGFD and USFWS), the legal status of individual casualties, and direction of 
the USFWS Law Enforcement Agent in Charge.  It is anticipated that bird carcasses will be 
donated to a local museum or disposed of by burying except for raptors and any threatened or 
endangered species found.  Bat carcass will also be donated to a local museum or disposed of by 
burying unless their condition is intact and fresh in which case they may be saved for future 
searcher efficiency and carcass removal trials.   
 
Interim progress reports will be prepared every 6 months to provide an update about the Project 
and results to date.  A first year annual report will include data pertaining to avian and bat 
fatalities discovered during the study, as well as other information relevant to monitoring the 
Project.  The USFWS will be notified (email and phone) within 24 hours if any eagles or 
federally threatened or endangered species are discovered.  All reports will be distributed to 
TAC representatives for review and comment. 
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BACKGROUND AND INTRODUCTION 
 

The US Fish and Wildlife Service (USFWS) requests that casualties of birds protected under the 
Bald and Golden Eagle Protection Act, the Endangered Species Act, and the Migratory Bird 
Treaty Act be reported.  PacifiCorp intends to report all dead birds found in the Seven Mile Hill 
Wind Farm (SMHWF) over the entire life of the project as part of the project operations and 
monitoring efforts.  The purpose of this Wildlife Incident Reporting and Handling System 
(WIRHS) manual is to standardize and describe the actions taken by Seven Mile Hill Wind Farm 
personnel in response to wildlife incidents found in the wind project.  The manual is intended to 
be working directions for personnel encountering a wildlife incident to fulfill the obligations of 
PacifiCorp in reporting bird incidents. 
 

PACIFICORP POLICY  
 
Employees or subcontractors of PacifiCorp have a responsibility to comply with all environmental 
laws and regulations.  Most birds that occur in the SMHWF are protected by the federal Migratory 
Bird Treaty Act and eagles are further protected by the Bald and Golden Eagle Protection Act.  
Under these federal statutes it is illegal to take or collect birds that may be found in the wind project.   
 
Migratory Bird Treaty Act 
The Migratory Bird Treaty Act of 1918 (MBTA) (16 USC 703-712) is the cornerstone of migratory 
bird conservation and protection in the United States.  The MBTA implements four treaties that 
provide for international protection of migratory birds.  It is a strict liability statute wherein proof of 
intent is not an element of a "taking" violation.  Wording is clear that most actions resulting in a 
taking or possession (permanent or temporary) of a protected species can be a violation regardless of 
intent.   
 
Statutory Prohibition: 

Specifically, the MBTA states: “Unless and except as permitted by regulations...it shall be 
unlawful at any time, by any means or in any manner, to pursue, hunt, take, capture, kill, 
attempt to take, capture or kill, possess…any migratory bird, any part, nest, or egg of any 
such bird…(The Act) prohibits the taking, killing possession, transportation, and importation 
of migratory birds, their eggs, parts, and nests, expect when specifically authorized by the 
Department of the Interior."  The word "take" is defined as "to pursue, hunt, shoot, wound, 
kill, trap, capture, or collect, or attempt to pursue, hunt, shoot, wound, kill, trap capture, or 
collect, or attempt to pursue, hunt, shoot, wound, kill, trap, capture, or collect." 

 
The MBTA offers protection of 836 species of migratory birds (listed in 50 CFR 10.13), including 
waterfowl, shorebirds, seabirds, wading birds, raptors, and passerines.  Generally speaking, the 
MBTA protects all birds in the U.S. except gallinaceous (upland game) birds, rock pigeons, Eurasian 
collared doves, European starlings, and house sparrows.  
 
Bald and Golden Eagle Protection Act 
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In June 1940, Congress signed into law the Bald and Golden Eagle Protection Act (BGEPA) (16 
USC 668-688d).  This law afforded additional protection to the bald and golden eagle.  Penalties for 
violations of the BGEPA are up to $250,000 and/or 2 years imprisonment for a felony (violations are 
defined as a felony), with fines doubled for organizations. 
 
Statutory Prohibition: 

Specifically, the BGEPA states: “Whoever, with the United States or any place subject to the 
jurisdiction thereof, without being permitted to do so as provided…shall knowingly or with 
wanton disregard for the consequences of his act take, possess, transport…at any time or in 
any manner, any bald or golden eagle, alive or dead, or any part, nest or egg thereof shall be 
fined…that the commission of each taking or other act prohibited by this section, with 
respect to a bald or golden eagle, shall constitute a separate violation of this section." 

 
Endangered Species Act 
In 1973 the Endangered Species Act (ESA) (16 USC 1513-1543) was passed to protect endangered 
and threatened species and to provide a means to conserve their ecosystems.  Under the ESA, 
Federal agencies are directed to utilize their authorities to conserve listed species, as well as 
"Candidate" species that may be listed in the near future, and make sure that federal agencies' actions 
do not jeopardize the continued existence of these species.  As with the MBTA and the BGEPA, the 
ESA as amended prohibits the taking of species listed under the act as threatened or endangered. 
 
PacifiCorp’s WIRHS will be active for the life of the wind project.  It is recognized that bats are 
generally not protected by federal law unless listed as a threatened or endangered species; however, 
it is the policy of PacifiCorp to treat bat incidences the same as avian incidences and include them in 
the WIRHS.  Further, it is the policy of PacifiCorp to comply with all conditions of the Industrial 
Siting Council permit for the SMHWF including implementing a monitoring study of the wind 
project and convening a Technical Advisory Committee (TAC) that will oversee the monitoring 
study.  The objective of this policy is to insure that the best available information about avian and 
bat incidents found in the wind project is recorded and the proper authorities are notified.   
 
PacifiCorp is committed to providing a secure environment for all natural inhabitants of wind project 
sites.  The possession, transfer or tampering with any avian or bat species (alive or dead) at any time 
is strictly prohibited.  The WIRHS is designed to provide a means of recording and collecting avian 
and bat species found in the wind project to increase the understanding of wind turbine and wildlife 
interactions.  PacifiCorp maintains an ongoing commitment to investigate wildlife incidents 
involving company facilities and to work cooperatively with federal and state agencies in an effort to 
prevent and mitigate future bird and wildlife fatalities.   It is the responsibility of PacifiCorp 
employees and subcontractors to report all avian and wildlife incidents to your immediate 
supervisor.   
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WILDLIFE INCIDENT REPORTING 

WIND PROJECT PERSONNEL PROCEDURES 
 
The following procedures are to be followed when wind project personnel or others discover an 
avian or bat fatality or injury while on site.  These procedures are intended to be in place for the life 
of the SMHWF and are independent of any monitoring studies.  Implementation of this WIRHS will 
be part of the SMHWF staff training program. 
 
WHEN TO USE THE WIRHS - WHAT CONSTITUTES A REPORTABLE INCIDENT? 
 
For the purposes of this reporting system, incident is a general term that refers to any bird or bat, or 
evidence thereof, that is found either dead or injured within the wind project.  Note that an incident 
may include an injured animal and does not necessary indicate death as in a carcass or fatality. 
 
An intact carcass, carcass parts, bones, or scattered feathers or an injured bird or bat are all 
considered reportable incidences.  Report all such discoveries even if you are uncertain if the carcass 
or parts are associated with a wind project structure. 
 
A fatality is any find where death occurred, such as a carcass, carcass parts, bones, or feather spot.  
An injury or injured animal is any bird or bat with an apparent injury, or that exhibits signs of 
distress to the point where it can not move under normal means or does not display normal escape or 
defense behavior. 
 
Prior to assuming a bird or bat is injured, it should be observed to determine if it can not or does not 
display normal behaviors.  For example, raptors will occasionally walk on the ground, especially if 
they have captured a prey item.  Raptors also "mantle" or hold their wings out and down covering a 
prey item.  These types of behaviors may make the wings appear broken or the animal injured.   
Identification of specific behaviors typical to bird life cycles and distress behaviors will be part of 
the SMHWF staff training program.  
 
Note:  Any incident involving a threatened or endangered species or a bald or golden eagle must be 
reported to USFWS within 24 hours of identification. See project personnel listing for contact 
information.   
 
MATERIALS NEEDED TO RECOVER/REPORT AN INCIDENT 
 
The supplies needed for this WIRHS will be contained in a “run-kit” available on site at the 
Operations and Maintenance Office.  The run-kit includes the following items: 
 A copy of this WIRHS 

Wildlife Incident Report Forms 
Project Personnel Listing and Contact Information 
Sharpie, Pencils, Pens 
3x5 cards 
Ziploc freezer storage bags – quart size, gallon size 
Zip ties 
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Garbage bags 
Disposable gloves 
Camera 
Large forceps 
Flagging 
Dark cloth bag or towel 
Leather gloves for handling injured large birds  
Animal carrier suitable for transporting injured birds 
Shoebox with a soft cloth and air holes punched for transporting injured bats  

 
INCIDENT RECOVERY AND REPORTING  PROCEDURES: 
 
If an animal is found or if you determine a bird/bat is injured, the following procedures should be 
followed: 
 

1. If the incident discovered is an injured bird, initially move to a distance far enough 
away that it is not visibly disturbed or uneasy due to your presence.  Follow the 
procedures for reporting and care of injured wildlife found below. 
 
If the incident discovered is a fatality or injured bat the following procedures apply. 
 

2. Initially, leave the subject animal in place.  A flag may be used to mark it’s location 
for easy finding while specific data are being recorded.  If it is a fatality, it is best to 
leave the subject animal in place until all the data are recorded.  It is recommended 
that any flagging be marked with the date, time and initials of the recorder. 
 

3. Prepare a Wildlife Incident Report Form.  The form and instructions for filling out the 
form are provided below.   

 
4. Prepare a 3x5 card label that includes the exact date and time of the find and the 

observer’s initials that are recorded on the Wildlife Incident Report Form.  Use a Sharpie 
to record information on the label and write in large letters.  This label is critical to 
correlating the carcass and photographs back to the data forms in the future and will be 
bagged and stored with the carcass.    

 
5. Photograph the incident as it was found in the field.  Take at least two pictures: a close 

up shot of the animal as it lays in the field and a broader view of the animal (marked by a 
flag) with the road, turbines, or other local features in the view.   For the close up picture 
lay the 3x5 card label marked with the date, time and initials of the recorder facing up 
next to the carcass so that it appears in the picture.     
 

6. Following completion of the report form and photographs, the fatality should be 
collected.  In the case of a scavenged mortality or feather spot it is important to collect all 
parts so that it is not encountered and counted again at a later date.  The fatality or parts 
should be bagged in a Ziploc freezer bag or garbage bag in the case of large birds.   The 
3x5 card label should be included in a second Ziploc bag with the bag holding the actual 
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animal (double bagged).  It is advisable to use plastic disposable gloves to collect 
casualties for hygiene and potential disease considerations.  
 
Injured bats (that can not fly) are also to be collected.  Due to disease considerations and 
safety, injured bats should be collected with long forceps using disposable gloves.  
Confine the injured bat in a shoebox with a lid, punched air holds, and a soft cloth.  The 
monitoring study Field Coordinator (see list of contacts) should be notified immediately 
and will be responsible for euthanizing injured bats.  
 

7. Report the find to the SMHWF Environmental Program Manager or in their absence the 
monitoring study Field Coordinator within 24 hours.  As soon as possible after the 
fatality is collected it should be stored in the site freezer and an entry completed in the 
freezer log book.  Follow the instructions on the freezer log book for logging fatalities 
into the freezer.  Include the 3x5 card label double bagged with the fatality in the freezer. 
 
Any incident involving a State or Federally listed threatened or endangered species or 
a bald or golden eagle must be reported to the USFWS within 24 hours of 
identification.  These finds will be reported to the agency verbally by the Program 
Manager or the PacifiCorp Avian Protection Manager. See project personnel listing 
for contact information.   
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WILDLIFE INCIDENT REPORT FORM INSTRUCTIONS 
 
SECTION 1 – DISCOVERY DATA 
 
Date and Time:  Record the date and time when the incident was found and the report is 
completed. 
 
Name(s): Record the name(s) of the person(s) who made the discovery and filled out the report 
form. 
 
 
SECTION 2 – INCIDENT INFORMATION & OBSERVATIONAL DATA 
 
Fatality/Injury:  Circle the appropriate choice. 
 
Condition:  Circle appropriate description.  Complete is an intact carcass or carcass that appears 
complete with no obvious signs of scavenging.  Dismembered is a carcass with appendages 
missing or amputated from body.   Feathers is an incident where only feathers were found, a 
feather spot. 
 
Field Notes and Physical condition:  This section is for recording any field notes or 
observations specific to the incident.  For example, describe observations about the incident at 
the time it was found.  Some good observations to include are whether the carcass appears fresh 
or is old and desiccated, whether it was infested with insects, whether maggots were present, the 
condition of the eyes – dried and sunken versus moist and round, whether all appendages were 
present or if one or more were missing (e.g., missing right wing).  Notes recorded in this section 
are helpful in estimating the time since death. 
 
Estimated Time Since Death:  Indicate the approximate number of days since the time of death 
based on your best judgment.  Very fresh carcasses which may be only a few hours old will 
generally have no insect infestations and eyes may be round and wet appearing.  Insect 
infestations can occur relatively quickly, especially in warm weather, and even carcasses less 
than 24 hours old may have flies or beetles on them.  The presence of fly larvae (maggots) would 
indicate a carcass is a few days (generally >24 hours) to a week old.  A dried carcass with all the 
flesh removed is likely to be greater than 14 days and if bones are visible it could be over 30 
days old.  In cold weather, carcasses will appear fresh for longer time periods and may not 
experience insect scavenging.   
 
 
SECTION 3 – WILDLIFE IDENTIFICATION 
 
Species:  If known, record the species.  If unknown, record “unidentified” or “unknown”.   
 
Field Marks used:  Include in this section any notes or information such as identification marks 
that helped you determine the species of the bird or bat.  If the species was unknown but you 
have an educated guess, or you know the bird was a raptor for example but don’t know the 
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species, include it here.   
 
Photos:  Indicate whether photos were taken and if so how many.   
 
 
SECTION 4 – LOCATION OF FIND 
 
Structure:  Record the nearest turbine or met tower number.  If no wind project facility is 
nearby indicate that the incident was found on site and the approximate location. 
 
Distance from Structure:  Record the approximate distance to the structure from where the 
incident was found.  Pacing is a good means of estimating distance. 
 
Direction from Structure: Record the general direction such as N (north), NE (northeast), E 
(east) etc. from the structure to where the incident was found.  If the direction is unknown 
indicate in the Location Remarks (below) if the incident was on the road side or non-road side 
from the turbine. 
 
Location Remarks:  Include in this section any other information about the incident location 
that might be helpful such as found on the road, found on the turbine pad, found directly under 
guy wires, power lines overhead, etc. 
 
 
SECTION 5 – DISPOSITION AND PERSONNEL CONTACT 
 
Disposition of the Incident:  For this study, incidences located by wind project personnel are to 
be collected.  The disposition of the find in most cases will be that it is stored in the site freezer.  
In cases of injured birds (see procedure below) the disposition may be the wildlife rehabilitator 
or if an eagle or threatened or endangered species is found, the incident will be turned over to the 
USFWS. 
 
Name of Field Personnel/Manager Notified:  Record the name, date and time that the SMHWF 
Environmental Program Manager or the monitoring study Field Coordinator was notified about 
the find.  
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WILDLIFE INCIDENT REPORT FORM 
 

SECTION 1 - DISCOVERY DATA 
 

Date: _____________    Time: ______________ 
Name(s): __________________________________________________________________ 
 

SECTION 2 - INCIDENT INFORMATION & OBSERVATIONAL DATA  
 

Fatality / Injury   Condition:   Complete / Dismembered / Feathers 
 
Field Notes and physical condition of the incident at time of discovery: 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
Estimated Time Since Death or Injury (days): ________ (<1, <4, <7, <14, <30, >30) 
 

 SECTION 3 - WILDLIFE IDENTIFICATION 
 
Species: ___________________ Field marks used:___________________________________ 
______________________________________________________________________________ 
 
Photos: ____________  
 

SECTION 4 - LOCATION OF FIND 
 
Structure: ____________ 
 
Approximate Distance from Structure: _____________ 
Approximate Direction from Structure: ____________ (N, NE, E, SE, etc.) 
 
Location Remarks: __________________________________________________________________________ 
______________________________________________________________________________

______________________________________________________________________________ 

 
SECTION 5 - DISPOSITION AND PERSONNEL CONTACT 

 
Disposition of the Incident: ______________________________________________________   
 
Name of Field Personnel/Manager(s) notified: ______________________  
Date and Time of Call: ___________________ 
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INJURED WILDLIFE –  

PROCEDURES FOR REPORTING AND CARE 
 
 
The following procedures apply to injured birds: 
 
Fill out a Wildlife Incident Report Form as for a fatality, but first, the primary objective is to 
provide immediate care for the injured animal.  Capture the injured bird by placing a dark cloth 
or towel over the animal.  By removing its ability to see, birds generally calm down and are more 
easily handled.  Place the bird in a box that has a towel or other material for the animal to hide 
under or grasp on to.   
 
While capturing the animal, assess the injury so you’ll know what to report to the Program 
Manager or a Project Biologist or the wildlife rehabilitator – Laramie Raptor Refuge in Laramie 
(see contact list below).  As soon as possible after capture, contact the SMHWF Environmental 
Program Manager or the PacifiCorp Avian Protection Manager (see contact list) about the find 
and for further instruction. 
 
Minimize additional stress to the animal by keeping it cool if it is a hot day or keeping it slightly 
warm if it is a cool day.  Placing the box in a darkened room with closed doors may be helpful in 
minimizing stress while the appropriate arrangements are made for care. 
 
If the injured bird is a Federally listed species, the  SMHWF Environmental Program Manager or 
PacifiCorp Avian Protection Program Manager will notify the appropriate U.S. Fish and Wildlife 
representative (see contact list).  If the injured animal is found after normal weekday office hours, 
leave a message (if possible) and report it again the next available working day. 
 
If you can’t reach the Program Manager or a project biologist, phone the Laramie Raptor Refuge 
and request further instruction (see contact list).  The rehabilitation center is required to report 
any injured raptor to the USFWS within 24 hours.  If the injured bird is an eagle or has been gun 
shot, it should also be reported to the Wyoming Game and Fish Department and U.S. Fish & 
Wildlife Service law enforcement.  Describe the injury to the rehabilitation center and they will 
determine if it should go directly to a veterinary clinic. 
 
Deliver the animal to the specified location.  If applicable, request that the veterinary clinic make 
arrangements to deliver the bird to the designated rehabilitation center following treatment.  
PacifiCorp will pay for all veterinary bills. 
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PROJECT PERSONNEL LISTING AND CONTACT INFORMATION 
 

PacifiCorp Program Manager - TBA  
 
Project Manager – Monitoring Studies  
      Greg Johnson, WEST, Inc., 2003 Central Avenue, Cheyenne, WY  82001 

 ph: 307-634-1756; email gjohnson@west-inc.com 

PacifiCorp Avian Protection Manager - TBA   
 
WEST Project Biologists - TBA 
  
WEST Field Coordinator – Monitoring Studies  

TBA 
 

Wildlife Rehabilitation Center 
Laramie Raptor Refuge 
28 Corthell Road 
Laramie, WY 82070 
(307) 721-9841 
  
Agencies 
 

      U.S. Fish and Wildlife Service 
Dominic Domenici, Resident Agent in Charge 
P.O. Box 113 
Casper, WY 82602 

Phone: 307-261-6365 
        

     Wyoming Game and Fish Department 
 528 S. Adams 
 Laramie , WY  82070 
 Phone: 307-745-4046 



 

 

 
 
 
 
 
 
 
 
 
 

Appendix B. Wildlife Monitoring Data Forms 
 



                                                     

CASUALTY SEARCH FORM     Seven Mile Hill Wind Energy Project 
 
DATE:   OBSERVER:                           
PLOT TYPE (circle one):    turbine     met tower        PLOT NO.:__________                            
TIME BEGIN:   TIME END: 
CASUALTIES FOUND: 
SPECIES    SAMPLE NO. HABITAT 
 
 
 
 
 
 
SEARCHER EFFICIENCY CARCASSES FOUND: 
SPECIES    ID TAG  HABITAT 
 
 
 



                                                     

CASUALTY INFORMATION FORM - FIELD FORM           Seven Mile Hill Wind Energy Project 
  
DATE:   TIME:   OBSERVER:                           
FOUND DURING (check one): SCHEDULED CARCASS SEARCH  INCIDENTAL FIND            
COLLECTED?   Yes    No     SAMPLE NO.:   FILM ROLL/PHOTO NO: 
PLOT TYPE (circle one):    turbine     met tower     PLOT NO.:                               
LOCATION IF NOT ON PLOT 
UTM COORDINATES (NAD 27)  
HABITAT: 
SPECIES:   SEX(circle):      M      F      U          AGE(circle):     A      J      U 
CONDITION (circle one):   injured     intact     scavenged     dismembered     feather spot    other                  
DISTANCE & BEARING FROM NEAREST TOWER/POLE: 
DESCRIPTION       DISTANCE (m) BEARING (degrees) 
Part 1           
Part 2   
Part 3 
Other                                         
Comments:                                                                                                                                                        
ESTIMATED TIME SINCE DEATH/INJURY:                                                                                                    
WEATHER HISTORY [If carcass is estimated to be less than one week old, circle any of the following 
weather conditions that occurred at or before the estimated time of death/incident]: 
clear       calm       fog       cloudy       rain       snow      storm       gusty wind       violent storm       blizzard 
WEATHER NOTES:                                                                                                                                                                   
GENERAL COMMENTS: (e.g. behavior observed if bird is injured; details of carcass - body parts missing, 
injuries, number of feathers in feather spot; indications of cause of death, field marks for identification, 
USFWS band no., etc.) 

Agency Contact 
USFWS Contact: Date:                                 Time:                                         Recovery Approval:   yes   no 
Contact Person(s):                                                                                                                                            
Comments:                                                                                                                                                       

Disposition of Find 
Transported to freezer      Date:   Time:                               
Release to USFWS:   Person:    Date:   Time:                         
Comments:



  

 

Searcher Efficiency Trials: Carcass Placement Log             Seven Mile Hill Wind Energy Project 
 
General Information: Season___________ Month___________ Other______________________________________________ 
 
No. 

 
Species/Age 

Placed 
By 

 
Date 

 
Time 

 
Plot: Location 

Found? 
(yes/no) 

Retrieved? 
(yes/no) 

 
Notes 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

11         

12         

13         

14         

15         

Weather notes for days that carcasses are placed: 
Date________ Time_________ Temp_________ Wind Dir._________ Wind Speed_________ Precip__________ 
Date________ Time_________ Temp_________ Wind Dir._________ Wind Speed_________ Precip__________ 
Date________ Time_________ Temp_________ Wind Dir._________ Wind Speed_________ Precip__________ 
Date________ Time_________ Temp_________ Wind Dir._________ Wind Speed_________ Precip__________ 



  

 

Carcass Removal Trials Form         Seven Mile Hill Wind Energy Project 
General Information: Season___________ Month___________ Other______________________________________________ 
  

Information Regarding Carcass When Placed Condition1 of Carcass on Days Checked 

 
No. 

Species 
/Age 

 Plot & 
Location 

 
Expos.2

Placed 
By 

 
Date 

 
Time 

Day
 

Day
 

Day
 

Day
 

Day 
 

Day
 

Day
 

Day
 

Day
 

Day
 

Day

 
Possible 

Scavenger 

 
 

Notes

1                    (1) 

2                    (2) 

3                    (3) 

4                    (4) 

5                    (5) 

6                    (6) 

7                    (7) 

8                    (8) 

9                    (9) 

10                    (10) 

      Checked by:  
1 Condition: I = intact, no evidence of scavenging, S = evidence of scavenging, FS = feather spot, 0 = carcass not present or <10 feathers 
2 Exposure: 1 = exposed position, 2 = hidden, 3 = partially hidden 
General Comments: 
Notes about location of each carcass and other carcass specific comments: 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
 



  

 

Seven Mile Hill Pellet Count Form 
Date:  ____________________                                                               Observer: ___________                                

 
# pellet groups Turbine Plot/

Dir 
Distance 

(m) 
UTM 

pronghorn sage 
grouse 

1N 19    
2N 44    
3N 69    
4S 14    
5S 38    

1 

6S 64    
1N 19    
2N 44    
3N 69    
4S 35    
5S 60    

2 

6S 85    
1N 29    
2N 54    
3N 79    
4S 23    
5S 48    

3 

6S 73    
1N 34    
2N 59    
3N 84    
4S 23    
5S 48    

4 

6S 73    
1N 21    
2N 46    
3N 71    
4S 29    
5S 54    

5 

6S 79    
1N 17    
2N 42    
3N 67    
4S 11    
5S 36    

6 

6S 61    
 
 




