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Overview & Purpose

• White-nose syndrome update

• Bat population status update
• Listed species

• WNS-affected species

• Implications
• Stable vs. declining populations

• Bats and wind HCPs in Missouri
• Pre-construction surveys

• Siting and operations

• Post-construction monitoring

How status and trends in 

bat populations relate to 

and inform project 

consultation, impacts 

assessments, and mitigation 



White-nose Syndrome Progression 2007-2019
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White-nose Syndrome Progression

2018-19

12 species 

confirmed with 

WNS

8 species 

Pd positive

Of the 47 

species of bats 

in the U.S. 

more than half 

rely on 

hibernation



White-nose Affected Bat Species

• Big brown bat (Eptesicus fuscus) 

• Cave bat (Myotis velifer)

• Eastern small-footed bat (Myotis leibii)

• Gray bat (Myotis grisescens) *endangered

• Indiana bat (Myotis sodalis) *endangered

• Little brown bat (Myotis lucifugus)

• Long-legged bat (Myotis volans)

• Northern long-eared bat (Myotis septentrionalis) *threatened

• Western long-eared bat (Myotis evotis)

• Southeastern bat (Myotis austroriparius) 

• Tricolored bat (Perimyotis subflavus) 

• Yuma bat (Myotis yumanensis)
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Indiana Bat Rangewide Population 1981-2019

2019

537,297

-19.2%
since 

2007



Indiana Bat Recovery Units

Ozark-Central

Midwest

Appalachian

Northeast



Indiana Bat Population by Recovery Unit



Indiana Bat Population by State



Indiana Bat Population by State



Sodalis Nature Preserve Survey 2019

: USFWS



Sodalis Nature Preserve



Northern long-eared bat



Little brown bat

https://www.canada.ca/en/



Tricolored bat

https://www.canada.ca/en/



Gray bat

TN Bat Working Group



Implications of a changing bat landscape

How status and trends in bat populations 

relate to and inform project consultation, 

impacts assessments, and mitigation 



Stable vs. Declining Population

• Indiana bat presence/absence surveys: Level of Effort (LOE)
• Triggers to increase LOE from 9 to 42 net nights/123 acres for mist-netting

• Niver et al. 2014. Methods to evaluate and develop minimum recommended 
summer survey effort for Indiana bats: white paper.

• Range-wide Indiana Bat Survey Guidelines

• If winter counts document ≥50% of Priority 1 and 2 hibernacula within a 
Recovery Unit (RU) decline by ≥30% from their most recent pre-WNS 
population estimates

OR

• The total RU declines by ≥30%, then that RU should be considered WNS-
impacted

• Northeast and Appalachian RUs are WNS-impacted

• Midwest and Ozark-Central RUs are not WNS-impacted…

…but they 

are close



Stable vs. Declining Population

• Resource Equivalency Analysis (REA)
• Compare resources lost through impacts and gained through compensation

• For wind HCPs primary interest is reproductive services of female Indiana 
bats

• When an adult female is killed, she and her future reproductive potential 
are lost

• Growth Rate (Lambda) for a Recovery Unit in a REA
• Population Growth Rate moves from Stationary -> Declining



REA Inputs - Injury



REA Mitigation – Summer Habitat Protection



Stationary Lambda



Declining Lambda



Keys to Facilitate Wind HCP Coordination

• Point of contact – Marquardt is new wind energy lead

• Conservation measures:
• Tree removal

• Winter clearing – November 1 through March 31

• Habitat replacement

• Pre-construction surveys

• Siting and operations

• Post-construction monitoring



Pre-construction surveys

• Federally listed: Indiana bat, northern long-eared bat, gray bat

• Conservation concern: Little brown bat, tricolored bat

• Acoustic, mist-net, and/or telemetry surveys
• Inform analysis for collision risk during summer and migration

• Determine summer presence or probable absence in suitable habitat near the 
project to inform summer risk
• Estimate number of maternity colonies impacted

• Identify high-risk or sensitive areas that could be protected via turbine siting

• Timing and specific recommendations are based on location and 
species of concern
• E.g. gray bat vs. Indiana bat summer and migration evaluations



Siting and Operations

• Site turbines ≥1000 feet from suitable forest habitat

• Cut-in speeds
• All turbines should be feathered below a minimum of 3.0 m/s for the entire 

bat active season - March 15 – November 15

• Turbines with fall migration-only risk should also be feathered below 5.0 
m/s from August 1 through October 15 (fall migration season)

• Turbines at risk of taking listed species during the summer should be 
feathered below 5.0 m/s April 1 through October 15



Post-construction monitoring - Compliance

• Includes a combination of searches on roads/pads and mowed plots to 
achieve the desired detection probability (g-level)
• Target g-level of 0.20

• Short-term, low effect scenario – three years g ≥ 0.20, followed by g ≥ 0.08 

• Long-term scenario – project specific, use models of other HCPs in Region 3

• Evidence of Absence (EoA) framework
• Model used to evaluate compliance with Incidental Take Permits (ITPs) associated 

with Habitat Conservation Plans (HCPs)

• Estimates “rare event” fatalities by establishing plausible upper and lower bounds

• Inform post-construction monitoring plans to increase the likelihood of detecting a 
rare event
• Proportion of roads/pads to plots

• Use of trained search dogs



Post-construction monitoring – Bat Populations

• Maternity colony monitoring for covered species
• If applicable

• Especially relevant in short-term HCP situations to inform long-term HCPs

• Persistence of colonies in the Plan Area

• Include emergence counts at occupied roost trees

• Acoustic presence/absence alone is not sufficient
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