
 

Nancy Rader, Executive Director 

California Wind Energy Association 

Improving Methods for Estimating  

Fatality of Birds and Bats at  

Wind Energy Facilities 
 

California Wind Energy Association Public Webinar 
September 26, 2012 

 

 

 

Primary Authors: 
 William Warren-Hicks, Ph.D., Cardno Entrix 

 Jim Newman, Ph.D., Normandeau Associates  
Robert Wolpert, Ph.D., Duke University 

Brian Karas, EcoStat 
Loan Tran, EcoStat 

 
California Energy Commission Grant # PIR-08-028 
U.S. Fish and Wildlife Service Grant #13410BG006 

 



Project Structure 

 

 

2 

 
California Energy Commission Project Managers: Joe O’Hagan, John Matthias 

U.S. Fish and Wildlife Service Project Managers: Mark Miller, Jim Michaels 
 

CalWEA Executive Director: Nancy Rader 
CalWEA Project Manager: Heather Rhoads-Weaver 

Editor: Susan Savitt Schwartz 
 

Primary Authors: 
 William Warren-Hicks, Ph.D., Cardno Entrix (formerly with EcoStat) 

 Jim Newman, Ph.D., Normandeau Associates  
Robert Wolpert, Ph.D., Duke University 

Brian Karas, EcoStat 
Loan Tran, EcoStat 

 
Project Advisory Committee Members: 

Eric Smith, Ph.D., Virginia Tech 
John Hayes, Ph.D., University of Florida 

Dick Anderson, Consultant (formerly with California Energy Commission) 
Bronwyn Hogan, U.S. FWS (formerly with CDFG) 

Kevin Martin, Terra-Gen Power (formerly with Acciona) 
Renee Culver, NextEra Energy Resources 

 
Peer Reviewers:  Amanda Hale, Ph.D., TCU,  Lyman McDonald, Ph.D., WEST 



Background 

2007 CEC/CDFG Guidelines  

– Guidelines for Reducing Bird & Bat Impacts from Wind 

Energy Development 

2008 CEC Research “Roadmap” on Impact 

Assessment Methods 

2008 CEC PIER RFP 

2009 CEC PIER Award to CalWEA 

– Address Guidelines’ Appendix F 

2011 Supplemental FWS Grant to CalWEA 
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Project Goals 

 Improve the accuracy of methods for 

estimating the number of bird and bat fatalities 

associated with wind energy facilities  

 

Provide guidance leading to improved 

procedures for mortality monitoring at wind 

energy facilities 
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Preview of Conclusions 

 Fatality estimators in use often produce biased results  

 This calls into question the appropriate use of 

traditional estimators where the error would be of 

consequence, whether for project-specific results, 

industry averages, or industry totals 

 Standardized methods are needed to generate fatality 

detection probabilities and fatality estimates 

 Our proposed new estimator produces unbiased 

results, and requires new field protocols 
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Field Study Design and Findings 
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Field Study Design Details 

 In all cases, prior to searches the true number and 

location of carcasses is known to PFMs, but not to FTs 

 Each string is searched for up to 60 days, or until all 

carcasses are removed 

 Strings selected to represent various environmental 

conditions, including grass  

height, slope, vegetation type 

 Carcasses are tagged and  

followed consistently  

throughout study period by  

PFMs 
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Survey Design Characteristics 

 January 7, 2011 – April 1, 2011 

Weekly searches by FTs 

 PFMs sampled and noted carcasses approx. every  

3 days 

 Blocks of strings sampled simultaneously, surrogate 

for time changes in ecology 
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Small bird 

carcasses 

placed during 

study 

Bat 

carcasses 

placed 

during study 

Incidentally found 

carcasses added 

to study 

Study 

length 

(days) 

90 78 21 113 



FT conducting a search 
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Field Technician 



Searching in tall grass 
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PFM Status Check 



Searching in short grass 
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PFM Status Check 



Percent of Birds and Bats Observed 
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Species 
Detected 

1st observation 

Average detected 

over all trials for 

all observers 

Unique carcasses 

detected during 

study 

Bats 14.1% 8.1% 19.2% 

Small Birds 22.2% 17.0% 30.8% 

Large Birds 83.3% 67.7% 100% 



Searcher Proficiency: 

A Time Dependent Process 
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Searcher Proficiency: 

Dependency on Grass Height 
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Persistence Probability: 
Bats (Weibull Distribution, Mean = 43 days) 
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Persistence Probability: 
Small Birds (Weibull Distribution, Mean = 30 days) 
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Implications: Field Study 

 Carcass persistence is a time-dependent process, 

fits best with a Weibull distribution 

 Searcher proficiency is a function of time 

 Ecological conditions impact searcher proficiency  

(e.g., vegetation height) 

 Searcher proficiency for bats is considerably less 

than for small birds 

 Small birds have lower time-dependent 

persistence than bats 

 Above have implications for selection of estimation 

equation and equation inputs 
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Summary: Model Comparison 
Model Characteristics 

 Contrasting with lessons from the field work: 

– All models assume constant searcher proficiency 

– Some models assume an exponential distribution 

(fresh and older carcasses equally attractive to 

scavengers) 

 Some models assume bleed-through (Shoenfeld), 

some don’t (Huso, Pollock), and E&J assume 

equilibrium 
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Summary: Model Comparison 

 For exponential removal:  
 

Erickson & Johnson < Shoenfeld < Pollock < Huso  
 

 Even though biased, if search interval is long compared 

to mean persistence time:  

– All 4 estimators give about the same results 
 

 But, if search interval is short relative to persistence: 

– Differences among equations increase 
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Are Short Search Intervals Useful? 

 Short search intervals increase chance of bias 

– Short intervals do not allow system to reach equilibrium, 

inconsistent with E&J assumption 

– Huso and Pollock assume 0% bleed-through, therefore bias 

will occur if bleed-through is more 

– Shoenfeld assumes 100% bleed-through, therefore bias will 

occur if bleed-through is less  

 New partially-periodic equation allows for any bleed-through, 

therefore works very well with short or long intervals 
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Recommendations 

Given the shortcomings of traditional estimators … 

   Traditional fatality estimators do not sufficiently account for 

– Time-dependent processes of carcass persistence and searcher 

proficiency, and 

– “Bleed-through” (the portion of carcasses persisting through a 

search interval that can be detected in subsequent search 

interval) 

 

… CalWEA’s Research Team developed and recommends: 

̶ New fatality estimator (“partially-periodic” presented above), and 

̶ Integrated detection probability trial methodology 
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Why Traditional Detection Trials 

Won’t Work 

 Traditional Searcher Proficiency Trials 

– Only fresh carcass detection events 

– One day trials 

 

 Traditional Carcass Persistence Trials 

– No way of measuring bleed-through 
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Requirements for a New Integrated 

Detection Probability Trial 

1. A preliminary traditional carcass persistence trial 

2. Strategic placement of trial carcasses  

3. Traditional schedule of carcass checks, with additional 

checks on the same day as scheduled searches 

4. Searchers record detected trial carcasses over 

multiple search intervals 

5. Measure the proportion of carcasses that persist 

(bleed-through) from one search interval to the next to 

derive the term theta 
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Analytical Products Gained From  

New Integrated Detection Trial 

1. Time dependent probabilities for carcass 

persistence and  searcher proficiency 

 

2. A measurement of theta (bleed-through) 

 

3. Traditional fatality estimator parameters are 

conserved 
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Potentially faulty fatality estimates are 

being used in decision-making 

Are the errors of consequence?  

– Accuracy vs. precision 

Caution is required … 

 

 

27 

Conclusions 
Policy Decision Implications 



Conclusions 
Policy Decision Implications 

Caution needed in determining: 
– National avian and bat mortality values 

– Industry averages 

– Regulatory standards for monitoring  

– Numerical “thresholds” for additional actions 

o HCP and IT Permit numbers for endangered species 

o Post-construction monitoring  

o Adaptive management requirements 

Caution needed when comparing: 
– Specific project results to national industry averages 

– Intra-project results where study approaches have differed 

– Results among wind facilities 
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Conclusions 
Study Design Implications 

To generate accurate and comparable fatality 

detection probabilities and fatality estimates  

– Uniform, standardized methods are needed  

– Partially periodic equation produces unbiased results 

– New equation requires new field study protocols 
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Final Thoughts & Questions 

This webinar will be posted (early October) 

and the final report by (November)  

www.calwea.org  




