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In the absence of a Golden Eagle population where unmitigated take might occur, there is currently no clear process to apply for a 
programmatic eagle take permit.   In early spring 2011, the U.S. Fish and Wildlife Service (FWS) will release a framework where potential 
permit applicants follow a stepwise progression of mitigation options that document good faith efforts to avoid and minimize take of eagles 
that could potentially lead to issuance of a permit.  Planning a wind energy development that reduces eagle conflicts can reduce liabilities 
under the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act and lower project costs by minimizing repeated site 
modifications in response to eagle issues.  Consequently, early planning efforts should help proponents avoid building a site in important eagle 
habitat – the first step in mitigation.  This approach requires that project proponents work closely with the FWS to develop and implement 
avoidance and minimization measures, followed by intensive post-construction monitoring.  If monitoring reveals avoidance and minimization 
measures are inadequate in addressing take, development of Advanced Conservation Practices and Compensatory Mitigation will be important 
next steps to avert potential short and long-term losses to Golden Eagles and, potentially, to obtain a take permit. 

February 8 – 04:10-04:25 pm  Session: Department of Interior Eagle Session 

The authors and institutions that have provided the following presentations are happy to share their information, data, and opinions. However, these are not, necessarily, 
peer-reviewed presentations and the potential to take something out of context also exists. In order to avoid that, you are requested to contact the respective lead 
authors(s) before using specific information contained in any of the following papers. Once you have done that, the proper citation is: '[Author(s). Date. Title.] Presented at 
the Western Raptor Symposium. Jeffrey L. Lincer and David Bittner (Co-Chairs). Hosted by Wildlife Research Institute and The Wildlife Society, Western Section. Riverside 
Convention center, Riverside, California, USA. February 8-9, 2011 





• Take that is recurring and not in a 

specific, identifiable timeframe and/or 

location

• Applicants must reduce the effect of 

permitted mortality to a no-net-loss

standard, best accomplished through 

compensatory mitigation

• EXAMPLES (railroad company, state 

DOT, wind facility, etc.)





Stage 1 – Initial Site Assessment

Stage 2 – Site-specific Surveys and Assessment

Stage 3 – Risk Prediction

Stage 4 – Development and Implementation of Advanced 

Conservation Practices (ACPs)

 Re-run models

 Implement Compensatory Mitigation

Stage 5 – Risk Validation

 Post-construction surveys and monitoring



Advanced Conservation Practices (ACPs) 

• Scientifically supportable measures that are approved by 

the Service and represent the best available techniques to 

reduce eagle disturbance and ongoing mortalities to a 

level where remaining take is unavoidable. 

Compensatory Mitigation

• Mitigation that reduces another, ongoing form of 

mortality by an amount equal to the additional mortality 

caused by the permitted activity. 



Pre-construction or during construction

• Real-time monitoring of nearby nests, adjustment of 

activities as appropriate

• Design project to reduce collision/electrocution:

a) Use pylons at end of turbine rows

b) Bury power lines 

• Avoid using structures attractive for perching

• Avoid siting turbines where prey is abundant

During operation

• Move stored equipment away from facilities

• Remove carcasses







…If Take Still Unavoidable



Stage 1 – Initial Site Assessment

Stage 2 – Site-specific Surveys and Assessment

Stage 3 – Risk Prediction

Stage 4 – Development and Implementation of Advanced 

Conservation Practices (ACPs)

 Re-run models

 Implement Compensatory Mitigation

Stage 5 – Risk Validation

 Post-construction surveys and monitoring



USFWS ModelMonitoring Estimate Take

Compensatory Mitigation Required

Estimate Compensatory Mitigation

Resource Equivalency Analysis (REA)

Mitigation Project Implemented  

by Applicant

Eagle Account

(NFWF, other)

Monetary 

Contribution

or

Team Contracts 

Mitigation Project

MONITORING

MONITORING

Eagle Act Permit



Resource Equivalency Analysis (REA)

A model that answers the question “What, but for the event, would 

have happened to the injured species?”

The services of the birds killed are quantified in physical units of 

bird-years.

 Bird-year refers to all services provided by one bird for one year (e.g., 20 

bird-years could be 20 birds for one year, one bird over 20 years, etc.)

The selected compensation is scaled so that the quantity of 

replacement bird-years equals the quantity of lost bird-years in 

present value (PV) terms 



• An annual take of five golden eagles over a five-year renewable 
permit

• Compensatory mitigation involves retrofitting electric power 
poles

• Utility company is required to maintain retrofitted power poles 
for the 30-year life cycle of the wind power project

• The results of the model are expressed in the total number of 
electric power poles to be retrofitted to equate to no net loss of 
25 golden eagles (5 eagles annually over five years)

• Number of retrofitted power poles may then be converted to an 
estimated monetary cost of compensatory mitigation    



REA Inputs:

Total Debit 485.74

PV bird-years for 5 years of 

Golden Eagle take

Productivity of 

Mitigation

4.20 Avoided loss of PV bird-years per 

retrofitted pole

= Mitigation Owed = 115.61
Poles to be retrofitted (no net 

loss)

•Estimated Take •Maximum Lifespan •Age Distribution

•% Females Breeding •Productivity •Survival

•Productivity of Mitigation •Discount Rate



1. Directly contract and fund a Service-approved 
compensatory mitigation project

Retrofit 115.6 high risk power poles

2. Contribute funds to a national Bald and Golden 
Eagle Protection Act account

Contribute $115,600 + overhead ($1000/pole x 115.6 
poles)

3. Identify and contribute funds to a third-party 
mitigation account approved by the Service

Contribute $115,600 + overhead ($1000/pole x 115.6 
poles)



Sequential steps to locating compensatory 
mitigation:

1. Within the activity area

2. At a site in proximity to the activity area & to 
benefit the local area population

3. At a site elsewhere in the eagle management 
unit 

4. If impacts to wintering or migrating eagles, 
compensatory mitigation should also be 
directed towards the source population 





• Adaptive Management is key

• Effectiveness monitoring and maintenance of 
compensatory mitigation project (power pole retrofits) 
is the responsibility of the utility company

• Programmatic permit’s standard for avoiding and 
minimizing take is maximum degree technically 
achievable - any take that occurs is unavoidable!



QUESTIONS?


