
W W W . R E W I . O R G

Expanding Mitigation Options for Offsetting Eagle Take

Taber D. Allison, REWI

November 1, 2023

http://www.rewi.org/


2

Compensatory Mitigation for Eagle Take

In: Structured Decision Making: Case Studies in Natural 
Resource Management. Runge, Converse, Lyons & Smith (eds). 
2020. Johns Hopkins University Press



3

USFWS Eagle Rule – in Revision

Predict Take
(Avoidance) 

Implement BMPs 
(Minimization)

Offset unavoidable 
take (Compensation)

GOEA – No Net Losss
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Offsetting Permitted Take of Eagles

Mitigation 
Option ?? Model ?? # Eagles saved

Mitigation to achieve “No-net-loss” needs to 
be quantifiable and verifiable

1.2 to 1
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Offsetting Permitted Take of Eagles

Power Pole 
Retrofitting

Model 
Estimate:

#Poles/Eagle
# Eagles saved

Mitigation strategies need to be quantifiable 
and verifiable
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Alternative Offset Options

Lead 
Abatement

Carcass 
Removal

?? Model ?? # Eagles saved

Mitigation strategies need to be quantifiable 
and verifiable

• What percentage of hunters need to use non-lead ammunition?
• How many carcasses must be removed?
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The Approach

1. Develop a conceptual model (influence/causal diagram)

2. Define functional relationships in the conceptual model
o Turn conceptual model into quantitative model

3. Quantify uncertainty of functional relationships and the overall effect 
of mitigation
o Mirror the USFWS approach to eagle take prediction

4. Conduct sensitivity analysis to inform future research
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Experts: Design and Parameterize Mitigation Models

• Pete Bloom – Bloom Consulting, Inc.
• Michael Collopy – University of Nevada - Reno
• Chris Franson – U.S. Geological Survey
• Grainger Hunt – The Peregrine Fund
• Todd Katzner – U.S. Geological Survey
• Terra Kelly – UC Davis
• Mike Kochert – U.S. Geological Survey (ret.)
• Brian Millsap – U.S. Fish and Wildlife Service (ret.)
• Robert Murphy – Eagle Environmental, Inc.
• Leslie New – Ursinus College
• Patrick Redig – University of Minnesota
• Bruce Rideout – San Diego Zoo

* Lead Experts
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Lead Abatement Conceptual Model
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The Approach – Structured Expert Elicitation

Expert elicitation is the synthesis of opinions of authorities 
on a subject where there is uncertainty due to insufficient 
data to support decision-making.
Four-step elicitation (quantities and frequencies)
1. Realistically, what do you think the lowest plausible 

value for [event X] will be?
2. Realistically, what do you think the highest plausible 

value for [event X] will be?
3. Realistically, what is your best guess for [event X] 
4. How confident are you that your interval, from lowest to 

highest, could capture the true value of [event X]?

Defined quantitative, functional relationships of model terms
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Model Output – Lead Abatement

Golden eagle mortality rate prediction 
by % of gut pile removal

% Sims 0 10 20 30 40 50 60 70 80 90 100

20 1.18% 1.08% 0.96% 0.83% 0.69% 0.54% 0.38% 0.19% 0.05% 0.00% 0

30 1.54% 1.39% 1.23% 1.07% 0.89% 0.70% 0.50% 0.27% 0.08% 0.00% 0

40 1.96% 1.77% 1.57% 1.36% 1.13% 0.90% 0.65% 0.36% 0.11% 0.01% 0

50 2.51% 2.27% 2.01% 1.74% 1.45% 1.15% 0.83% 0.48% 0.17% 0.01% 0

60 3.23% 2.91% 2.56% 2.21% 1.86% 1.49% 1.09% 0.64% 0.23% 0.02% 0

70 4.22% 3.82% 3.38% 2.94% 2.45% 1.95% 1.42% 0.87% 0.33% 0.03% 0

80 5.93% 5.42% 4.83% 4.15% 3.46% 2.76% 2.04% 1.25% 0.52% 0.07% 0
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Graphic User Interface with REA
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Summary

• Expert Elicitation is a useful tool for developing models to evaluate risk 
and mitigation benefits when available data are insufficient to support 
decision-making 

• Expert-constructed models are hypotheses that drive more efficient 
research to reduce uncertainties (Carcass Removal: Slater et al. 2022. 
JWM; Lonsdorf et a. 2023. JWM)

• Vehicle strike and lead abatement models have been provided to 
USFWS for consideration in new Eagle Rule
o REWI has worked with industry partners and USFWS to estimate mitigation 

credits for both lead abatement and carcass removal mitigation in Eagle Permit 
Applications

o Lead abatement program approved for two projects in Region 1
o Mitigation must be repeated, unlike power pole retrofitting
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Thank You & Questions Welcome
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