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1.0 Introduction 

On behalf of the Horse Heaven Wind Farm Pre-operational Technical Advisory Group (PTAG), this 
Facilitator Report is being submitted to summarize coordination that has occurred between Horse 
Heaven Wind Farm, LLC (Certificate Holder) and the PTAG related to the Site Certification Agreement 
(SCA) measure Wild-1 “Post-Construction Bird and Bat Fatality Monitoring” (Wild-1 Plan), as required 
by SCA measure Hab-4 “Establish PTAG and Technical Advisory Committee (TAC),” and to formally 
submit the required materials outlined in Wild-1 to the Energy Facility Site Evaluation Council 
(EFSEC) for review and approval. 

2.0 Purpose and Need 

The SCA Appendix 2 includes Wild-1, which reads:  

Wild-1: Prior to initiation of operation, the Certificate Holder shall develop, in coordination with the 
Pre-operational Technical Advisory Group (PTAG) and approval by EFSEC, a post-construction bird 
and bat fatality monitoring program. Monitoring shall be conducted for a minimum of three years. 
While the three years of monitoring need not be consecutive, all post-construction monitoring shall 
be conducted within the initial five years of operation to document variation in annual fatality rates. 
The program shall describe survey methods, timing, and effort as described in the Certificate Holder’s 
Bird and Bat Conservation Strategy (Appendix M of the Final ASC). Surveys shall include carcass 
surveys to document the longevity of carcass persistence and detectability of carcasses. Surveys shall 
be conducted year-round to account for variation in bird and bat abundance and diversity. Additional 
surveys (e.g., survey frequency) shall be conducted during sensitive periods for birds and bats (e.g., 
migration periods). Surveyed area shall include turbines, solar arrays, and transmission lines at a 
minimum. 

To meet this intent, the Certificate Holder has prepared the Wild-1 Plan (Attachment 1). 

3.0 Summary of Post-Construction Fatality Monitoring Plan 

The objective of fatality monitoring across Project infrastructure is to estimate the number of bird and 
bat fatalities that are attributable to Project operation. The Certificate Holder will employ qualified 
and properly trained personnel (searchers) to perform fatality monitoring. The program will include 
standardized carcass searches to detect fatalities in the wind, solar and transmission line components 
of the Project, as required by the SCA. Because not all fatalities at a facility are found during carcass 
searches, a component of fatality monitoring includes the count of carcasses found corrected by 
factors that account for carcasses that may have been missed during searches (sources of bias). 
Sources of bias will be measured through:   
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1. Carcass persistence trials to estimate the mean length of time that a carcass persists and is 
therefore available for detection by searchers;   

2. Searcher efficiency trials to estimate the proportion of available carcasses detected by 
searchers; and   

3. Estimation of the portion of the carcass fall distribution searched, or the proportion of the 
infrastructure sampled in the case of solar and transmission infrastructure.   

These data will be used to estimate annual fatality rates attributable to the operation of each Project 
component. 

4.0 PTAG Coordination 

An overview of the Wild-1 Plan concepts was introduced to the PTAG during the meeting on January 
30, 2026. The Wild-1 Plan was circulated to the PTAG for review and comments on March 20, 2026, 
before the meeting on March 27, 2026. During that meeting, additional discussion on the Wild-1 Plan 
occurred, and the PTAG provided additional feedback. Following this meeting, the Plan was re-shared 
with the PTAG for additional review and comments. The Plan was then revised in response to PTAG 
comments. A revised version of the Wild-1 Plan was sent to the PTAG as an attachment to this 
Facilitator Report for final review and approval. The PTAG agreed to advance this Plan to EFSEC for 
review and approval. 

5.0 Next Steps 

Under the recommendation of the PTAG, the Certificate Holder formally submits the Wild-1 Plan to 
EFSEC for review and approval, to meet the requirements outlined in Wild-1.
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1.0 Introduction 

This Post-construction Fatality Monitoring Plan (PCFMP) has been prepared for the Horse Heaven 
Wind Farm1 (Project), an 1,150-megawatt (MW) combined wind and solar energy generation 
facility located in Benton County, Washington. Horse Heaven Wind Farm, LLC (Certificate Holder) 
holds the site certificate for the Project. This PCFMP describes the fatality monitoring program that 
the Certificate Holder will conduct during operation of the Project under ARTICLE VI-Section F and 
Appendix 2 Wild-1 of the Site Certification Agreement (SCA) in order to assess potential impact of 
the Project on avian and bat species 

The Project is anticipated to include up to 118 (model with Maximum Blade Tip Height to be added) 
wind turbines, up to 5,447 acres of solar arrays over two distinct areas, inclusive of fencing, and up 
to three single-circuit overhead transmission lines (Figure 1). Construction is anticipated to be 
completed in 2029 and the Project is anticipated to begin commercial operation the same year.   

This PCFMP has the following components: 

1. Fatality monitoring for wind, solar, and transmission that includes: 

a. Standardized carcass searches; 

b. Searcher efficiency trials; and 

c. Data analysis and fatality estimation. 

2. Carcass persistence trials completed in the wind program that will also be utilized by solar 
and transmission line programs; 

3. Wildlife Incident Reporting System (WIRS); 

4. Adaptive Management; 

5. Data reporting. 

2.0 EFSEC Compliance 

The PCFMP addresses the following Site Certification Agreement conditions for the Project (EFSEC 
2024): 

Article VI Section F/Wild-1: Prior to initiation of operation, the Certificate Holder shall develop, in 
coordination with the Pre-operational Technical Advisory Group (PTAG) and approval by EFSEC, a 
post-construction bird and bat fatality monitoring program. Monitoring shall be conducted for a 

 
1 The Site Certification Agreement names Horse Heaven Wind Farm as the facility name although the facility 
also has solar and transmission components. 
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minimum of three years. While the three years of monitoring need not be consecutive, all post-
construction monitoring shall be conducted within the initial five years of operation to document 
variation in annual fatality rates. The program shall describe survey methods, timing, and effort as 
described in the Certificate Holder’s Bird and Bat Conservation Strategy (Appendix M of the Final 
ASC). Surveys shall include carcass surveys to document the longevity of carcass persistence and 
detectability of carcasses. Surveys shall be conducted year-round to account for variation in bird 
and bat abundance and diversity. Additional surveys (e.g., survey frequency) shall be conducted 
during sensitive periods for birds and bats (e.g., migration periods). Surveyed area shall include 
turbines, solar arrays, and transmission lines at a minimum. 

3.0 Fatality Monitoring Across the Project 

The objective of fatality monitoring across Project infrastructure is to estimate the number of bird 
and bat fatalities that are attributable to Project operation. The Certificate Holder will employ 
qualified and properly trained personnel (searchers) to perform fatality monitoring. The program 
will include standardized carcass searches to detect fatalities in the wind, solar and transmission 
line components of the Project, as required by the SCA. Because not all fatalities at a facility are 
found during carcass searches, a component of fatality monitoring includes the count of carcasses 
found corrected by factors that account for carcasses that may have been missed during searches 
(sources of bias). Sources of bias will be measured through:  

1. Carcass persistence trials to estimate the mean length of time that a carcass persists and is 
therefore available for detection by searchers;  

2. Searcher efficiency trials to estimate the proportion of available carcasses detected by 
searchers; and  

3. Estimation of the portion of the carcass fall distribution searched, or the proportion of the 
infrastructure sampled in the case of solar and transmission infrastructure.  

These data will be used to estimate annual fatality rates attributable to the operation of each 
Project component.  

3.1 Standardized Carcass Searches 

The objective of standardized carcass searches is to systematically detect volant animal fatalities 
(specifically, avian and bat species) occurring in proximity to Project infrastructure. Taxa of interest 
vary between Project components based on risk; avian and bat species are the focus at the wind 
facility while avian species are the focus at the solar and transmission components of the Project.   

Fatality monitoring at each Project component will commence with a “clearance search.” The 
clearance search serves to identify fatalities that occurred prior to the initiation of the fatality 
monitoring program and for which the period of occurrence cannot be assigned. Avian species will 
be divided by size class into small and large groups; size criteria will be in accordance with the 
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American Wind Wildlife Information Center database determination of small birds, defined as total 
length less than or greater than 30 centimeters (AWWI 2020). The initial clearance search will 
immediately precede the standardized carcass searches. Standardized carcass searches will begin 
the first week of a full season that falls within 6 months of operations (Appendix A). Key metrics for 
standardized carcass searches at each Project component are sampling duration, spatial sampling 
(search plot size and configuration), and search interval frequency. 

3.1.1 Wind Facility  

This mortality monitoring effort focuses on both bat fatalities and avian fatalities of two size 
classes: small and large birds that occur as a result of collision with wind turbines. 

3.1.1.1 Duration  

The Certificate Holder will perform three years of fatality monitoring starting in the first year of 
wind facility operation. Monitoring will begin at the start of a full season within six months of 
commencement of commercial operation of the wind facility. In the first year of monitoring (Year 
1), 100 percent of Project wind turbines will be monitored. In the second and third monitoring 
years (Year 2 and Year 3, respectively), which may be nonconsecutive to the first year, search effort 
will be reduced so that 50 percent of wind turbines are monitored in each year. One half of wind 
turbines will be randomly selected for fatality searches in Year 2, and the remaining 50 percent will 
be monitored in Year 3, which will be conducted consecutively to Year 2. All three survey years will 
occur within the first five years of wind facility operation. 

3.1.1.2 Search Plot Size and Configuration 

The mortality monitoring effort within the wind facility focuses on three size classes of fatalities: 
bats, small birds, and large birds. Wind turbine-related fatalities are distributed non-uniformly 
around a wind turbine (carcass fall distribution; Dalthorp 2020, Garvin et al. 2024, Hull and Muir 
2010, Huso et al. 2016a, Choi et al. 2020). The search plot size and configuration selected for 
standardized carcass searches is intended to minimize bias in fatality estimation by maximizing:  

1. The spatial coverage of wind turbines;  

2. The visibility of smaller carcasses (Good et al. 2012, Maurer 2017); and  

3. The proportion of the carcass fall distribution searched for taxonomic groups of interest 
(Hallingstad et al. 2018, Garvin et al. 2024). 

Three types of search plots, and their corresponding methods, will be utilized at wind turbines 
across the wind facility:  

• Road and pad plots: the gravel pad and access roads within 120 meters of the wind turbine 
along with adjacent vegetation edges – focus is on bats and small birds; 

• Binocular scan plots: 120-meter radius circular plot centered on the wind turbine – focus is 
on large birds; and 
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• Transect plots: 100-meter by 100-meter square plots centered on the wind turbine, 
searched with six-meter spaced transects – focus is all size classes. 

Together, these three search plot sizes and configurations maximize coverage of carcass 
distribution densities for all target class sizes (i.e., bats, small birds, and large birds; Garvin et al. 
2024). 

To ensure a statistically robust sampling design that is representative of the various habitat 
conditions at the wind facility, 100-percent of wind turbines will be searched in Year 1 of 
monitoring; 80 percent of wind turbines will be searched utilizing road and pad plots; 20-percent 
will be searched using transect plots and 100-percent will use binocular scan plots. The 20-percent 
of wind turbines in which transect plots will be used will be selected during study setup using a 
stratified random sample method in which all wind turbines are stratified by habitat or land use to 
ensure different habitat types are sampled in proportion to their occurrence at the wind facility. 
The area out to 120 meters not covered by the transect search plot will be searched using a 
binocular scan to ensure full coverage for the anticipated large bird distribution. These search type 
proportions will be used in spring, summer, and fall when the target taxonomic groups (bats) are 
anticipated to be present. In winter, 100-percent of the wind turbines will be searched utilizing 
concurrent road and pad and binocular scan plots only. Between all plot types, 100 percent of wind 
turbines in the first year will be searched with a method intended to maximize detection 
probability for each size class (Garvin et al 2024).  

In the subsequent two years of monitoring, searches will cover 50-percent of wind turbines, with 
the same plot-type proportions used as in Year 1 (Appendix A, Table 1). The Certificate Holder will 
notify the permitting agency at least 30 days before the start of the second and third monitoring 
years and will include the proposed monitoring schedule and selected sampling wind turbines. 

3.1.1.3 Search Schedule and Interval 

Standardized carcass searches will occur in each season. They will be conducted weekly in all three 
search plot types during the spring, summer, and fall to capture migration and breeding periods of 
birds and bats. In winter, the frequency will change to a monthly schedule (once every 28 days), 
using just road and pad and binocular scans based on anticipated taxonomic group risk in that 
season (no bats). Over the course of one monitoring year, the searchers will conduct a total of 39 
standardized carcass searches (excluding the clearance search) across plot types. Seasonal 
timeframes and frequency of searches by season and search plot type are shown in Appendix A, 
Table 1.  

3.1.1.4 Search Strategy 

Road and pad plot searches will be conducted by walking the wind turbine gravel pad and access 
roads occurring within 120 meters of the wind turbine. Searchers will search for fatalities by 
walking along one side of all access roads within 120 meters of the wind turbine, searching the road 
and bare ground to the vegetation line, walking toward the wind turbine, searching around the 
wind turbine pad, and returning to the starting location on the opposite side of the access road 
(Good et al. 2012, Maurer 2017). This search strategy covers a portion of the carcass fall 
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distribution around the wind turbine; a correction factor is applied during fatality estimation to 
account for the unsearched area (Section 3.5). When conducting road and pad plot searches, small 
bird and bat fatalities detected outside of the road and pad search area will be considered 
incidental. 

Transect searches will be completed by walking six-meter spaced transects within the 100-meter 
by 100-meter search area centered on the wind turbine. Areas within the transect plot that cannot 
be searched will be mapped as unsearchable areas (Huso and Dalthorp 2014). Examples of 
unsearchable areas may include a wetland, cliff face, barbed wire fencing, tall or dense vegetation, 
planted crops during the growing season or any circumstance within an area that precludes a 
searcher from safely conducting their search. 

Binocular scan plot searches will involve using binoculars to scan out from the wind turbine base 
and one to three topographical high points within the search plot, as appropriate. From the wind 
turbine base, the searchers will scan 90 degrees from each of the four cardinal directions out to the 
extent of the 120-meter circular search plot. Additionally, to address any portions of the plots that 
are not visible from the base of the wind turbine due to topographical or other features, searchers 
will walk out to points in the plot where those areas become visible. Areas within the search plot 
that cannot be searched will be mapped as unsearchable areas (Hallingstad et al. 2018).  

Searchable areas and time spent scanning may be adjusted for vegetation types after evaluation of 
the first searcher efficiency trial (see Section 3.4). As previously noted, binocular scans will occur 
during the same wind turbine search visit as the road and pad plot search. All large birds 
discovered within 120 meters of the wind turbine of these two plot types will be attributed to 
binocular scan plots, regardless of how or where it was found within the plot (i.e., while searching 
road and pads, or while scanning with binoculars). Binocular scans will also be used to support 
large bird detection in the area out to 120 meters not covered by transect plots (see below). Small 
bird and bat fatalities detected within the binocular scan search area but outside of the transect 
search area will be considered incidental.  

3.1.2 Solar Facility 

This mortality monitoring effort focuses on avian fatalities of two size classes: small and large birds, 
as bats have been found to be rarely reported at solar facilities (Conkling et al. 2023) and are 
assumed to be at low risk of collision at photovoltaic (PV) solar facilities (Smallwood 2022). 

3.1.2.1 Duration 

Per the SCA, the Certificate Holder will conduct three years of fatality monitoring within the first 
five years of solar facility operation. Similar to the wind facility, the first year of fatality monitoring 
at the solar facility will begin at the start of a full season within six months of commencement of 
commercial operation. The second and third years of monitoring may be non-consecutive to the 
first year, but will monitor a similar proportion of the solar facility as in the first year. 
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3.1.2.2 Spatial Sampling and Search Plot Configuration 

The percent coverage of the Project and a representative random sample of the Project’s solar 
arrays will influence the precision of the fatality estimate for these size classes (Huso et al. 2016b), 
therefore, to achieve a level of precision consistent with the goal of this study, the Certificate Holder 
will sample 30-percent of the solar facility in each year that monitoring occurs.   

Because the layout of the solar arrays and the landscape at the solar facility is anticipated to be 
relatively homogenous, a simple random or systematic sampling design will be applied. Sampling 
units (search plots) will be utilized for standardized carcass searches, and will be comprised of a 
section of the solar array that can be searched with a transect without crossing electrical lines. The 
number and distribution of sample units necessary to cover 30-percent of the solar facility will be 
determined with the final location selection and layout; the sampling unit size may be modified as 
needed should final solar array spacing, or other applicable factors determine a change in 
representation is necessary.   

Viewshed complexity (the ease or difficulty of locating a carcass based on the ground cover 
distribution and vegetation height) will determine the search method used within each sampling 
unit: within array or along array (Graph 1). Prior to beginning standardized searches, the solar 
facility will be mapped into viewshed complexity classes (Low, Moderate, High; Table 1). Based on 
the revegetation plan, it is expected that the Project will have predominantly Moderate viewsheds, 
and the searchers will search using “within array” transects to maximize effective searching, 
however the search method may be adjusted based on the outcome of viewshed complexity 
mapping.  

 

Graph 1. Complexity Will Inform Transect Sampling Methods at the Solar Facility 

At the end of the first monitoring year, the monitoring team will evaluate vegetation structure and 
other viewshed characteristics together with searcher-efficiency results. That evaluation will 
inform any adjustments to the sampling approach for subsequent sampling years such as changes 
to transect spacing or layout, to ensure searches remain representative and effective. 
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3.1.3 Transmission Line 

The purpose of monitoring the overhead transmission lines is primarily to identify potential areas 
of high-risk to large avian species including for collision and electrocution. Correlates of bird 
mortality from overhead transmission lines include size and wingspan (Loss et al. 2014, Bernardino 
et al. 2018). Thus mortality monitoring along the transmission line will focus on large birds.  

The Project includes a new 13.4-mile 230-kilvolt transmission line running west from the eastern 
Project substation across Interstate 82 to the Bofer Canyon substation. It also includes a new 4.62-
mile 500-kilovolt distribution line that runs between the HH-West Substation and the Webber 
Canyon Substation. 

3.1.3.1 Duration 

The Certificate Holder will perform three years of fatality monitoring for transmission line-related 
collisions and electrocutions beginning in the first year of commercial operation of the associated 
solar and wind facilities. Similar to the wind and solar facilities, monitoring shall begin at the start 
of the first full season following the commencement of commercial operation. The second and third 
years of monitoring may be non-consecutive to the first year, as long as they capture seasonal 
variability and are completed within the first five years of operation. The Certificate Holder will 
notify EFSEC and the TAC, including WDFW at least 30 days before the start of each monitoring 
year and will include the proposed monitoring schedule and selected sample segments.  

3.1.3.2 Search Plot Size and Configuration 

For the transmission-line monitoring, the basic sampling unit will be a 300-meter corridor segment 
centered on the transmission centerline, extending 15 meters on each side (30-meter total width) 
and capturing both poles and lines (Graph 2). 

Because of the uniformity of landcover and habitat along the transmission corridor (Figure 1), a 
total of 30-percent portion of the transmission corridor will randomly sampled over three years. 
Segment selection will use a stratified random sample to capture potential variation along the 
corridor, including landcover, transmission-structure type and presence of linear features such as 
roads and fences. Landcover within the transmission-line corridor is dominated by cultivated crops, 
with a small areas of shrub/scrub habitat (Figure 1). Segment selection will ensure these habitat 
types are represented while meeting the 30-percent coverage target. If part of a selected segment 
cannot be searched safely and is declared “unsearchable”, then a replacement segment from the 
same stratum will be selected in order to preserve overall coverage and representation.  
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Graph 2. Transmission Line Search Strategy Diagram  

3.1.3.3 Search Schedule and Interval 

Standard searches of selected transmission-line segments will be conducted monthly 
(approximately once every 28-31 days). Although a monthly search interval is set as the default, 
this may be adjusted if site-specific conditions indicate a need for more or less frequent surveys. 
For example, if carcass-persistence trials show rapid scavenger removal or if vegetation, 
topography or access safety make monthly searches likely to miss detections. Seasonal timeframes 
and frequency of searches by season are shown in Appendix A, Table 3. Any change to the standard 
interval will be based on trial results or documented field conditions, will occur in consultation with 
EFSEC and the TAC, including WDFW, will be implemented for the remainder of that monitoring 
year and will be described during the reporting process. 

3.1.3.4 Search Strategy  

Searchers will search each of the selected 300-meter long segments once during each monthly 
search period (WEST 2015). Both sides of the transmission line will be searched using a 
meandering transect as necessary determined by ground visibility due to vegetation. It is 
anticipated that searchers will park at one edge of the segment and walk a meandering transect 
under the transmission line, scanning for birds within 15 meters of the transect line. When they 
reach the end of the segment, they will turn around and walk in the opposite direction, searching 
for carcasses in a similar manner on the way back to their vehicle (Graph 2). 

3.2 Fatality Documentation 

All carcasses (bird and bat) found during the standardized carcass searches will be photographed, 
recorded, and labeled with a unique number. Searchers will record the location of the carcass using 
a GPS-enabled device. Data collected per carcass found will include the date; the wind turbine 
number; the distance from and bearing from the nearest wind turbine; the species, age, and sex of 
the carcass when possible; the extent to which the carcass is intact; the estimated time since death; 
the habitat in which the carcass was found; whether the carcass was collected or left in place; and 
whether the carcass was found during a standardized carcass search or incidentally. Additional 
measurements may be required to identify the species of bat carcasses. Searchers will describe all 
evidence that might assist in determination of cause of death, such as evidence of electrocution, 
vehicular strike, wire strike, predation, or disease.  
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If the necessary collection permits are not acquired by the Certificate Holder (i.e., the U.S. Fish and 
Wildlife Service [USFWS] Special Purpose Utility Permit), by the third-party monitor (WDFW 
Wildlife Scientific Collection Permit), or some combination herein, all carcasses will be discreetly 
marked to avoid double counting and will be left in place. 

Detections from standardized carcass searches will inform the fatality estimate for the Project. 
Avian species will be divided by size class into small and large groups; size criteria will be in 
accordance with the American Wind Wildlife Information Center (AWWIC) database determination 
of small birds, defined as total length ≤ 30-centimeter (AWWI 2020). Any injured bird, bird carcass, 
partial bird carcass, or feather spot that is discovered during the course of standardized carcass 
searches is considered a detection. A feather spot is defined as three or more primary flight 
feathers, five or more tail feathers, or 10 or more feathers of any type concentrated together within 
a three-meter by three-meter area. 

3.2.1 Fatalities of Protected Species 

If searchers determine that a carcass found at the Project (during searches or incidentally) is a state 
or federally protected species, or a Washington State Priority Species, the searchers will document, 
cover and leave in place for further agency direction. Searchers will confirm identification and 
provide details of the fatality to the Certificate Holder’s environmental team, who will report 
location and details of this fatality with the appropriate agency. 

The Certificate Holder will notify USFWS (PermitsR1MB@fws.gov) and WDFW 
(solarandwind@dfw.wa.gov), respectively, if any federally protected, state endangered or 
threatened species, or species with other special status (state candidate, priority species, or 
Washington species of greatest conservation need) are found dead or injured on the Project site 
within 24 hours of species identification. 

3.2.2 Incidental Finds  

Incidental finds are carcasses that are detected outside the parameters of standardized carcass 
searches. Searchers may discover carcasses in areas surrounding the wind turbines but outside of 
the road and pad, binocular scan, or transect plots, while completing carcass persistence checks, or 
while moving throughout the Project. Additionally, carcasses detected during clearance surveys do 
not have an associated timeframe for fatality occurrence and therefore are considered incidental 
finds. For each incidental find, the searcher will identify, photograph, record data, and collect the 
carcass as would be done for carcasses detected during standardized carcass searches. If the 
incidental find is located in a search plot within a reasonable timeframe from when that plot was to 
be searched (e.g., on the same day as the search, potentially while placing searcher efficiency 
carcasses), the fatality data will be included in the calculation of fatality rates. If the incidental find 
is found outside a designated search plot or search time, the data will be reported separately and 
excluded from statistical analysis.   
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3.2.3  Injured Wildlife  

The Certificate Holder will contact a qualified wildlife rehabilitation specialist approved by WDFW 
to respond to injured wildlife. If no approved specialists are listed, the Certificate holder will obtain 
WDFW approval before using any other specialist. The Certificate Holder will pay costs, if any, 
charged for time and expenses related to care and rehabilitation of injured native birds and bats2 
found on the site. Injured birds and bats found during standardized searches will be considered 
fatalities for the purposes of data analysis and fatality estimation unless the cause of injury is 
clearly demonstrated to be unrelated to the Project operations (e.g., gunshot wound). 

3.3 Carcass Persistence Trials 

Carcass persistence is defined as probability that a carcass will persist in the study area for a given 
amount of time (e.g., until the next survey), and accounts for carcass removal bias. Carcasses may 
be removed from the survey plot due to scavenging or other means (e.g., decomposition, farming 
practices). Carcass persistence is measured by the number of days a carcass remains within the 
search plot before it is no longer detectable by a searcher within a given search interval. It is 
assumed that carcass removal occurs at a constant rate and does not depend on the time since 
death of the organism. The objective of carcass persistence trials is to estimate the length of time 
representative carcasses remain within the searched area and available to be detected by 
searchers. Estimates of carcass persistence will be used to adjust raw carcass counts for removal 
bias.  

Because carcasses used to measure carcass persistence add an additional resource for scavengers, 
“over seeding” an area may influence scavenger response. (Smallwood et al. 2010; Smallwood et al. 
2013). Therefore, carcass persistence will be measured with trials occurring at the wind facility 
only. The wind turbine distribution across the landscape covers habitats in which the solar facility 
will be sited (Figure 1). Therefore, it is anticipated that habitat representation, associated 
scavenging activity and other land use activity that may affect the persistence time of a fatality 
associated with Project infrastructure will be accounted for in the persistence times measured at 
the wind facility.   

Carcass persistence trials will be conducted within each season defined in Appendix A during a 
fatality monitoring year. A minimum of 10 each of large bird, small bird, and bat surrogate 
(correcting for wind only) trial carcasses will be placed spring, summer, and fall; however, in 
winter, when bats are not anticipated to be at risk of collision, a minimum of 10 large and small 
birds only (i.e., no bats) will be placed. Trial carcass species may include legally obtained domestic 
species (e.g., ring-necked pheasants, chukar), legally obtained raptor species to the extent available, 
unprotected species (e.g. European starling, house sparrows) and dark mice (procured from a 
rodent supplier and safe for animals) as a surrogate for bats if insufficient bat carcasses are 
available. Additionally, as gamebirds often make for poor raptor surrogates (Hallingstad et al. 

 
2 Due to the low success of rehabilitation, injured bats are often not accepted at rehabilitation facilities. 
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2023), detected raptor fatalities that are fully intact and estimated to be less than 5 days old will be 
used as opportunistic trial carcasses, with the initial check date set to correlate with the estimated 
time of death of the carcass. Trial carcasses will be marked discreetly for recognition by searchers 
and other personnel. Carcasses will be placed at randomly generated locations within the wind-
focused search plots. Small birds and bat surrogates will be placed within the road and pad and 
transect plots, and large bird carcasses will be placed within the binocular scan plots on day 0 of the 
trial. 

Trial carcasses will be left in place until the end of the carcass persistence trial. An approximate 
schedule for assessing removal status is once daily for the first four days, and on days 7, 14, 21, 28, 
and 35. This check schedule may be extended to include the possibility of longer persistence times 
after initial placement (e.g., 60 or 90 days) to capture potentially longer large bird persistence 
times. This check schedule may also be adjusted depending on actual carcass persistence rates, 
weather conditions, and coordination with the other survey work. The condition of scavenged 
carcasses will be documented during each assessment, and at the end of the trial all traces of the 
carcasses will be removed from the site. Scavenger or other activity could result in complete 
removal of all traces of a carcass in a location or distribution of feathers and carcass parts to several 
locations. This feather distribution will not constitute complete carcass removal if evidence of the 
carcass remains within an area similar in size to a search plot and if the evidence would be 
detectable to a searcher during a normal survey. 

The results from large bird carcasses placed within the binocular scan plots will be used to correct 
for all large bird fatality detections, regardless of plot type. Random carcass locations will be 
stratified to include placement within all wind facility plot types as binocular scan plots encompass 
the configuration of each of the other plot types.  

3.4 Searcher Efficiency Trials 

Searcher efficiency is defined as the probability that searchers will find a carcass that is available to 
be found within the search plot. Several factors influence searcher efficiency, including searcher 
experience, vegetation conditions within a search plot, and characteristics of individual carcasses 
(e.g., size, color). The objective of searcher efficiency trials is to estimate the percentage of bird and 
bat fatalities that searchers can find. 

Searcher efficiency will be tested for each search method utilized at each Project component for 
each targeted taxonomic class (Appendix A). Across Project components, trials will be conducted in 
each season to adjust for temporal bias in the detection of fatalities among the various search 
methods and plot types across the Project. A trained Searcher Efficiency Proctor will conduct 
searcher efficiency trials within each of the seasonal definitions provided in Appendix A during the 
years in which fatality monitoring occurs. Similar to carcass persistence trials, trial carcass species 
may include legally obtained domestic species (e.g., ring-necked pheasants, chukar), legally 
obtained raptor species to the extent available, unprotected species (e.g. European starling, house 
sparrows) and dark mice as a surrogate for bats if insufficient bat carcasses are available. Searchers 
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will have one opportunity to discover placed specimens; trials will be organized so that all search 
personnel are tested. 

Searchers will not be notified of carcass placement or test dates. The Searcher Efficiency Proctor 
will place trial carcasses throughout a season to capture seasonal variation in site conditions that 
may affect the ability to detect fatalities, and the number of carcasses per trial so that the searchers 
will not know the total number of trial carcasses being used in any trial. Trial carcasses will be 
marked to differentiate them from other carcasses that might be found within the search/sample 
plot and in a manner that does not increase carcass visibility. On the day of a standardized carcass 
search before the beginning of the search, the Searcher Efficiency Proctor will place one to three 
trial carcasses per search plot/sampling unit at randomly generated locations within 
search/sampling plots. The number and location of trial carcasses found during the standardized 
carcass search will be recorded. The number of efficiency trial carcasses available for detection 
during each trial will be determined immediately after the trial by the Searcher Efficiency Proctor. 
Following the standardized carcass search, all traces of searcher efficiency trial carcasses will be 
removed from the site.  

3.4.1 Sample Size and Carcass Placement 

3.4.1.1 Wind Facility 

Within the road and pad plots, a minimum of 12 each of small birds and bat-surrogate trial 
carcasses will be placed in the spring, summer, and fall seasons. In these three seasons, a minimum 
of 12 large birds will be placed in the binocular scan plots which encompass the road and pad 
search areas. In the transect plots, a minimum of 12 of each size class will be placed in spring, 
summer, and fall. In winter, when bat fatalities are not anticipated, a minimum of 12 small bird 
carcasses will be placed in road and pad plots, and a minimum of 12 large birds will be placed in 
binocular scan plots (i.e., no bats will be placed; Appendix A, Table 1). 

3.4.1.2 Solar Facility 

Based on preliminary guidance for solar monitoring (Huso et al. 2016b), a minimum of 12 carcass 
samples for both small and large birds, will be used per season (bats are not anticipated to be at 
risk of collision and therefore will not be tested). If variable ground conditions exist, resulting in 
multiple viewshed complexity classes, trial carcasses will be placed in each viewshed complexity 
class to account for potential bias based on vegetation height. A Searcher Efficiency Proctor will 
place the trial specimens in randomly generated locations within the sampling units. With direction 
from the Searcher Efficiency Proctor, searchers will recover any specimens missed within the 
sampling unit upon completion of the search. 

3.4.1.3 Transmission Line 

A minimum of 12 carcass samples for large birds will be used per season. If variable ground 
conditions exist resulting in multiple viewshed complexity classes, trial carcasses will be placed in 
each viewshed complexity class to account for potential bias based on vegetation height. The 
Searcher Efficiency Proctor will place the trial specimens in randomly generated locations within 
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the sampling units. With direction from the Searcher Efficiency Proctor, searchers will recover any 
specimens missed within the sampling unit upon completion of the search. 

3.5 Fatality Estimation and Data Reporting 

When Year 1 of monitoring at the Project has been completed across the Project components, the 
raw data will be compiled in a comprehensive report inclusive of estimated annual fatality rates for 
taxonomic groups of interest. Estimated annual fatality rates will be estimated by adjusting raw 
fatality counts for sources of bias including carcass persistence, searcher efficiency, and the 
proportion of the fall distribution that was searched for each size class, or the appropriate area 
adjustment for the solar facility and transmission line (Huso and Dalthorp 2014).  

3.5.1 Correcting for Carcass Distribution and Area Searched 

For the wind facility, a correction factor (density weighted proportion; DWP) will be used to adjust 
for the proportion of the fall distribution that was searched for small birds and bats within the road 
and pad search plot, for large birds within the binocular scan plot, and for all three size classes 
within the transect search plots. For each individual search plot type, the DWP will be calculated as 
the product of the percentage of a 10‐meter annulus that is covered by the searched area within the 
plot and the proportion of the fall distribution of a given size class that overlaps that 10‐meter 
annulus. The product of these values for each 10‐meter annulus that overlaps the search plot will 
be summed to calculate the overall proportion of the fall distribution searched for each size class 
within the respective search plot type. Calculations will utilize the Dalthorp et al. (2024) DWP 
program as allowed by sample size, or fit carcass densities (Garvin et al. 2024) for small birds and 
bats, and Hallingstad et al. (2018) for large birds. Other peer-reviewed models that update the state 
of the science and are appropriate for the Project may be utilized if they become available within 
the duration of the monitoring period.  

The area correction for sampling bias will be the calculated proportion of the solar facility or 
transmission line sampled. The precise proportion will be determined using GIS to analyze the full 
area covered by sampling and the full area covered by the Project component or length of 
transmission line buffered by 30 meters.  

3.5.2 Fatality Modelling 

For the wind facility, annual fatality rates will be estimated for six categories, provided a sufficient 
sample size (n≥3) has been reached to allow estimation. The six categories are: 

1. All birds;  

2. Small birds (wind and solar facility only);  

3. Large birds;  

4. All bats (wind facility only); 

5. Raptors;  
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6. State and federally listed threatened and endangered species, state candidate species, and 
State Sensitive Species listed under Washington Administrative Code (WAC) 220-610-110.  

7. Individual species for which a sample size of greater than or equal to 3 individuals are 
detected. 

For the solar facility, annual fatality rates will be estimated for all birds, small birds, large birds, 
raptors and state and federally listed threatened, endangered species, and candidate species, and 
State Sensitive Species listed under Washington Administrative Code (WAC) 220-610-110, as 
allowed for by sufficient sample size. Unknown cause fatalities will be modeled separately from 
known cause given the lack of certainty that the fatality is attributable to the solar infrastructure 
(Walston et al. 2016, Kosciuch et al. 2020).  

For the transmission line, annual fatality rates will be estimated for large birds as allowed for by 
sufficient sample size. 

GenEst estimation software provides the most current state-of-the-science software for fatality 
estimation by minimizing biases associated with fatality estimation and allowing users to select the 
most appropriate methods and assumptions for project-specific circumstances. Rigorous testing of 
the performance of GenEst compared to other estimators using simulated data has shown GenEst to 
be the least biased, enabling more precise fatality estimation and reliable comparison of fatality 
estimates among projects (Simonis et al. 2018). Additionally, GenEst allows for fatality estimates to 
be split into subcategories which allows for estimates to be parsed by parameters such as season, 
year, or wind turbine type.  

The estimation of annual fatality rates will account for: 

1. The search interval; 

2. The number of carcasses detected during standardized carcass searches within the 
monitoring period where the cause of death is assumed to be the operation of the Project 
component; 

3. Carcass persistence expressed as the probability that a carcass remains in the study area 
(persists) and is available for detection by the searchers during persistence trials; 

4. Searcher efficiency expressed as the probability that an available trial carcass is found by 
searchers during searcher efficiency trials; and 

5. The portion of the fall distribution that was searched at the wind facility (DWP) for the 
given size class and search plot type, or the area correction for the solar facility and 
transmission line. 

3.5.3 Thresholds 

Fatality thresholds will be established for each of the six monitored groups through a combination 
of best practices on other facilities in Washington, ongoing collaboration on thresholds across the 
Columbia Plateau Ecoregion in both Washington and Oregon, as well as comparison with fatality 
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monitoring results from publicly available wind energy facilities in the region which have used 
comparable methodology. Fatality thresholds will be established through coordination with EFSEC, 
WDFW, and the TAC prior to the beginning of monitoring.  

After each monitoring year the estimated fatality rates will be assessed for each monitoring group, 
compared to the thresholds (see Adaptive Management Strategy), and if one or more fatality 
threshold is exceeded, the Certificate Holder, will consult with the TAC, including WDFW, and 
EFSEC regarding potential mitigation to address the exceedance. 

3.5.4 Wildlife Monitoring Data Reporting 

Per Appendix 2, Wild-1 of the SCA, the Certificate Holder will report wildlife monitoring data and 
analysis to the TAC, EFSEC and WDFW for each calendar year in which wildlife monitoring occurs. 
Wildlife monitoring data will include fatality monitoring program data and WIRS data. 

4.0 Wildlife Incident Reporting System (WIRS) 

The Certificate Holder has voluntarily developed a WIRS as a proactive method of monitoring and 
recording birds and bats that are impacted by wind turbines at its facilities. This system has a 
specific set of processes, procedures, and training for monitoring, responding to, and reporting bird 
and bat injuries and fatalities at wind turbines that are tailored to each facility. The Certificate 
Holder has developed a WIRS protocol, by which operations personnel implement the WIRS 
program. The protocol’s purpose is to standardize the actions in response to any wildlife fatalities 
and/or injuries found within the Certificate Holder’s facilities, regardless of their cause. The main 
points of the system are as follows: 

• Any wildlife injury or fatality discovered within the Project boundaries will be reported to 
the site manager within 24 hours. 

• An incident report will be completed and include photographs. 

• The Certificate Holder’s wildlife program manager will be notified, and further actions may 
be taken based on the species and circumstances surrounding the incident. 

• The Certificate Holder will notify USFWS (PermitsR1MB@fws.gov) and WDFW 
(solarandwind@dfw.wa.gov), respectively, if any federally protected, state endangered or 
threatened species, or species with other special status (state candidate, priority species, or 
Washington species of greatest conservation need) are killed or injured on the Project site 
within 24 hours of species identification. 
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5.0 Adaptive Management 

As described in Appendix 2, Wild-1 of the SCA, prior to initiation of operation, the Certificate Holder 
shall develop, in coordination with the PTAG and through approval by EFSEC, an adaptive 
management strategy. To adhere to this requirement the Certificate Holder shall develop an 
Adaptive Management Plan prior to facility operations. The Adaptive Management Plan will 
addresses two things: 1) whether the monitoring program continues to be adequate to assess 
impacts on birds and bats, and 2) whether additional mitigation shall be implemented in response 
to higher than expected fatalities, in order to fully mitigate the impact of those losses.   

5.1 Assessment of Monitoring Program 

The SCA requires that the data collected on bird and bat fatalities is also used to determine whether 
monitoring efforts are sufficient to verify predicted impacts on birds and bats, based on information 
from nearby facilities and regional trends. The adequacy of the monitoring program will be 
assessed at the end of each monitoring year, informed by that monitoring year, and in total, for the 
Project. In response to the annual assessment EFSEC may require the Certificate Holder to conduct 
more intensive surveys (e.g., additional spatial extent or frequency) or extend the duration of post-
construction monitoring beyond the minimum three years. Additional examples of changes that 
may occur in response to monitoring results, through adaptive management include, but are not 
limited to: 

1. Searcher Methodology 

2. Duration of Monitoring  

3. Substitutes for Fatality Monitoring 

5.2 Assessment of Mitigation Strategies 

The Certificate Holder, the TAC, EFSEC, and WDFW will review the results of the bird and bat post-
construction fatality monitoring program after each monitoring period to determine whether the 
mitigation measures outlined in the Adaptive Management Plan need to be implemented (i.e., have 
pre-determined fatality thresholds been exceeded), revised, or otherwise adjusted. The Certificate 
Holder and the TAC, including WDFW, will review the rate of fatalities detected and compare them 
to the thresholds of concern developed in the Adaptive Management Plan prior to the beginning of 
facility operations. After each monitoring year the estimated fatality rates will be assessed for each 
monitoring group, compared to the thresholds, and if one or more fatality threshold is exceeded, 
the Certificate Holder, through coordination with the TAC (including WDFW) and EFSEC will 
develop a mitigation plan to address the exceedance for that species group. 

The type of mitigation contemplated in SCA Wild-1 is modification of wind turbine cut in speeds. 
This mitigation measure could be put in place if bat fatalities exceed the pre-determined thresholds. 
However, in order to provide mitigation measure options for all taxonomic groups of birds and 
alternative measures for bats, potential mitigation measures will be described in the Adaptive 
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Management Plan and could be implemented in response to fatality rates exceeding pre-
determined fatality thresholds. The Adaptive Management Plan could outline mitigation measures 
including the modification of facility operations, as described in the SCA Wild-1, but may also 
include examples from the following general categories: 

1. Additional mitigation land or actions that will benefit regional avian or bat populations  
2. Funding research activities that will benefit regional understanding of interactions of birds 

or bats with wind or solar facilities 
3. Facility operational modifications, as broadly described in the SCA Wild-1, could also 

include more targeted modifications such as: 
a. Data driven modifications that are implemented when environmental conditions are 

similar to those when previous fatalities occurred 
b. Data driven modifications that are implemented during the time of day or year 

when species of interest (e.g., bats) are most likely to be present in the facility 
c. Technology driven modification that could turn wind turbines off when particular 

raptor species are detected in the facility 
d. Observer-driven facility modification when wind turbines are turned off when a 

defined species (e.g., ferruginous hawk) is observed in the facility  
e. Situational facility modification when, for example, an active nesting pair of a rare 

species (e.g., ferruginous hawk) are present in the facility, wind turbines within a 
certain distance could be turned off during day-time hours, when the birds could be 
foraging near them 

The Adaptive Management Plan shall also outline strategies to periodically review (minimum of 
every five years) mitigation approaches to minimize and mitigate impacts to birds and bats with the 
TAC during operation to consider inclusion of new science and technologies that may more 
efficiently reduce bird and bat fatalities. 
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Figure 1. Project Infrastructure and Land Cover
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