
Habitat Conservation Plan 

For the North Allegheny Wind Facility,  

Blair and Cambria Counties, Pennsylvania 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by:  

North Allegheny Wind LLC 

A Wholly Owned Subsidiary of Duke Energy Renewables, Inc. 

Charlotte, North Carolina  

 

In consultation with: 

Western EcoSystems Technology, Inc. 

Shoener Environmental 

Sanders Environmental 

and 

Holland & Hart LLP 

 

October 2017 

 

 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC i October 2017 

TABLE OF CONTENTS 

1.0 INTRODUCTION ............................................................................................................ 1 

1.1 Overview and Background ........................................................................................... 1 

1.2 Regulatory Framework ................................................................................................ 4 

1.2.1 Federal ..................................................................................................................... 4 

1.2.2 State ......................................................................................................................... 7 

2.0 PURPOSE AND NEED .................................................................................................. 8 

3.0 DESCRIPTION OF THE AREA TO BE ANALYZED ....................................................... 8 

3.1 Plan Area .................................................................................................................... 8 

3.2 Permit Area ................................................................................................................. 8 

3.2.1 Environmental Setting ............................................................................................... 9 

3.2.2 Climate ..................................................................................................................... 9 

3.2.3 Topography/Geology ...............................................................................................10 

3.2.4 Hydrology ................................................................................................................10 

3.2.5 Land Cover ..............................................................................................................10 

3.2.6 Land Use .................................................................................................................13 

4.0 PROJECT DESCRIPTION AND COVERED ACTIVITIES .............................................13 

4.1 Project Description .....................................................................................................13 

4.2 Covered Activities .......................................................................................................15 

4.2.1 Operation of the Project ...........................................................................................16 

4.2.2 Minimization through Project Design and Planning ..................................................16 

4.3 Requested Permit Duration ........................................................................................17 

5.0 ANALYSIS OF IMPACTS WHICH WILL LIKELY RESULT FROM THE TAKING ...........17 

5.1 Covered Species ........................................................................................................17 

5.1.1 Range and Distribution ............................................................................................18 

5.1.2 Life History and Characteristics ...............................................................................23 

5.1.3 Habitat Requirements ..............................................................................................24 

5.1.4 Demographics .........................................................................................................30 

5.1.5 Species Status and Occurrence ...............................................................................32 

5.2 Species Effects and Impacts Analysis ........................................................................47 

5.2.1 Indirect Effects .........................................................................................................47 

5.2.2 Direct Effects ...........................................................................................................48 

6.0 CONSERVATION PLAN................................................................................................61 

6.1 Biological Goals and Objectives .................................................................................62 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC ii October 2017 

6.2 Measures to Minimize Take ........................................................................................62 

6.2.1 Minimization through Project Operations .................................................................62 

6.2.2 Minimization through Project Maintenance ..............................................................69 

6.3 Measures to Mitigate the Impact of the Taking ...........................................................69 

6.4 Monitoring and Adaptive Management .......................................................................70 

6.4.1 Monitoring Program .................................................................................................71 

6.4.2 Adaptive Management .............................................................................................79 

7.0 CHANGED CIRCUMSTANCES, UNFORESEEN CIRCUMSTANCES, AND PERMIT 

AMENDMENT ...............................................................................................................81 

7.1 Changed Circumstances ............................................................................................81 

7.1.1 Change in Period of Highest Risk ............................................................................82 

7.1.2 Canoe Creek Population Recovers from White-Nose Syndrome .............................83 

7.1.3 Additional Species Listings ......................................................................................84 

7.1.4 New Technology and Information ............................................................................85 

7.1.5 Repowering .............................................................................................................86 

7.2 Unforeseen Circumstances ........................................................................................87 

7.3 Permit Amendments ...................................................................................................88 

7.3.1 Changes Made Without a Formal Amendment Request ..........................................88 

7.3.2 Formal Amendments ...............................................................................................88 

7.4 Permit Renewal ..........................................................................................................88 

8.0 FUNDING ......................................................................................................................89 

9.0 ALTERNATIVES TO THE TAKING ...............................................................................91 

10.0 PLAN IMPLEMENTATION AND OTHER SUCH MEASURES THAT THE 

SECRETARY MAY REQUIRE .......................................................................................92 

11.0 REFERENCES ..............................................................................................................92 

11.1 Literature Cited ...........................................................................................................92 

11.2 Personal Communications ........................................................................................ 106 

11.3 Cited Laws, Acts, and Regulations ........................................................................... 106 

12.0 APPENDICES ............................................................................................................. 111 

 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC iii October 2017 

LIST OF TABLES 

Table 5.1 Population estimates for the Indiana bat by United States Fish and Wildlife 

Service region, state, and year from biennial censuses from 2009 to 2017 with 

percent change in population from 2015 and percent of 2017 range-wide total 

(USFWS 2017). .............................................................................................................34 

Table 5.2 Indiana bat population estimates for the Appalachian Mountain Recovery Unit 

(USFWS 2017). .............................................................................................................38 

Table 5.3 Counts of Indiana bats during winter censuses at Canoe Creek Mine. ......................39 

Table 5.4 Results from mist netting conducted at the North Allegheny Wind Facility in 2005, 

2006, and 2012. ............................................................................................................41 

Table 5.5 Publicly available Indiana bat fatalities recorded to date at wind energy facilities in 

the US and Canada. ......................................................................................................49 

Table 5.6 Bat mortality rates from 2010 and 2011 post-construction monitoring at the North 

Allegheny Wind Facility. ................................................................................................50 

Table 5.7 Publicly available post-construction monitoring studies within 150 miles (241 km) 

of the North Allegheny Wind Facility. .............................................................................52 

Table 5.8 Population impacts of incidental take of Indiana bats from the North Allegheny 

Wind Facility on population units of Indiana bats. ..........................................................60 

Table 6.1 Results from publicly available curtailment effectiveness studies. .............................63 

Table 6.2 Permit year and protocol for each phase of monitoring at the North Allegheny 

Wind Facility. .................................................................................................................72 

Table 6.3 Adaptive management framework for the North Allegheny Wind Facility Habitat 

Conservation Plan. ........................................................................................................79 

Table 8.1 Projected Costs for Implementing the North Allegheny Wind Facility Habitat 

Conservation Plan Post-ITP Issuance. ..........................................................................90 

 

 

LIST OF FIGURES 

Figure 1.1 Location and overview of the North Allegheny Wind Facility. ..................................... 2 

Figure 3.1 Land cover of the North Allegheny Wind Facility Permit Area. ..................................12 

Figure 4.1 Dimensions of Gamesa 2.0-megawatt wind power turbines used at the North 

Allegheny Wind Facility. ................................................................................................14 

Figure 5.1 Counties with Indiana bat summer maternity colony records (maternity colonies 

not located within the Permit Area). ...............................................................................19 

Figure 5.2 Counties with historic or extant Indiana bat hibernacula. ..........................................20 

Figure 5.3 United States Fish and Wildlife Service Recovery Units for the Indiana bat. .............21 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC iv October 2017 

Figure 5.4 Locations of mist netting conducted at the North Allegheny Wind Facility in 2005, 

2006, and 2012. ............................................................................................................43 

Figure 5.5 Bat carcasses found by month and group in 2010. ...................................................45 

Figure 5.6 Bat carcasses found by month and group in 2011. ...................................................46 

Figure 5.7 Approximate spring migration paths and summer maternity colony or stopover 

locations of Indiana bats hibernating in the Canoe Creek Mine based on spring 

emergence telemetry studies. ........................................................................................58 

Figure 6.1 Graphic representation of predicted and more than predicted take of Indiana bats 

at the North Allegheny Wind Facility. .............................................................................80 

 

 

LIST OF APPENDICES 

Appendix A. Private Lands Leased for the North Allegheny Wind Facility 

Appendix B. North Allegheny Wind Facility Mortality Monitoring Reports 

Appendix C. United States Fish and Wildlife Service Emergence Survey Protocol 

Appendix D. Alternative Take Estimate Methods for Indiana Bats at the North Allegheny 

Wind Facility 

Appendix E. Indiana Bat Conservation Fund Agreement 

 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC v October 2017 

LIST OF PREPARERS 

Timothy A. Hayes 

Dirk Gard 

Bryan Kalb  

Tanner Clenney 

Duke Energy Renewables  

Charlotte, North Carolina 

 

Cara Wolff Meinke 

David Young 

Quintana Hayden 

Western EcoSystems Technology, Inc. 

Cheyenne, Wyoming, and Bloomington, Indiana 

 

Brad Romano 

Shoener Environmental 

Dickson City, Pennsylvania 

 

Chris Sanders 

Sanders Environmental 

Bellefonte, Pennsylvania 

 

Sandi Snodgrass 

Holland & Hart LLP 

Denver, Colorado 

 

Regulatory, scientific, and technical guidance were provided by Melinda Turner and Lowell 

Whitney of the United States Fish and Wildlife Service, and Cal Butchkoski, Greg Turner, and 

John Taucher of the Pennsylvania Game Commission. 

 

Recommended Citation: 

North Allegheny Wind LLC (NAW LLC). 2017. Habitat Conservation Plan for the North 

Allegheny Wind Facility, Blair and Cambria Counties, Pennsylvania. Prepared by North 

Allegheny Wind LLC, a wholly owned subsidiary of Duke Energy Renewables, Inc. 

Charlotte, North Carolina. Prepared in consultation with Western EcoSystems 

Technology, Inc., Cheyenne, Wyoming, and Bloomington, Indiana; Shoener 

Environmental, Dickson City, Pennsylvania; Sanders Environmental, Bellefonte, 

Pennsylvania; and Holland & Hart LLP, Denver, Colorado. October 2017. 

 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC vi October 2017 

LIST OF ACRONYMS AND ABBREVIATIONS 

§ section 
2007 Draft Recovery Plan Indiana Bat Draft Recovery Plan 
AMRU Appalachian Mountain Recovery Unit 
ANOVA Analysis of Variance 
ARWF Allegheny Ridge Wind Farm 
BBCS Bird and Bat Conservation Strategy 
BCI Bat Conservation International 
BGEPA Bald and Golden Eagle Protection Act 
BO Biological Opinion 
CBD Center for Biological Diversity 
CFR Code of Federal Regulations 
CI confidence interval 
cm centimeter 
dbh diameter at breast height 
EA Environmental Assessment 
ECP  Eagle Conservation Plan 
EIS Environmental Impact Statement 
ESA Endangered Species Act 
ESPA  Endangered Species Preservation Act 
First Energy First Energy Solutions Corp. 
Five-Point Policy The HCP Handbook Addendum or ñFive Point Policyò 
FR Federal Register 
ft foot 
ft2 square feet 
ft/s feet per second 
g gram 
G2 imperiled globally 
Gamesa Gamesa Energy 
GIS Geographic Information System 
GPS Global Positioning System 
ha hectare 
HCP Habitat Conservation Plan 
HCP and ITP Handbook Habitat Conservation Planning and Incidental Take Permit 

Processing Handbook 
HQCWF High Quality, Cold Water Fishery 
Id. idem 
IN Indiana 
ITP Incidental Take Permit 
km kilometers 
m meter 
m/s meters per second 
m2 square meter 
MD Maryland 
mm millimeter 
mph miles per hour 
MW megawatt 
MWRU Midwest Recovery Unit 
n number 
NAW LCC North Allegheny Wind, LLC 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC vii October 2017 

NAWF North Allegheny Wind Facility 
NEPA National Environmental Policy Act 
NHPA National Historic Preservation Act 
NLCD National Land Cover Data 
NMFS National Marine Fisheries Service 
NRC National Research Council 
NWI National Wetland Inventory 
NYSDEC New York State Department of Environmental Conservation 
O&M operations and maintenance 
OH Ohio 
ºC degrees Celsius 
ºF degrees Fahrenheit 
P. destructans Pseudogymnoascus [formerly Geomyces] destructans 
P.S. Pennsylvania Statutes 
P1 Priority 1 
P2 Priority 2 
P3 Priority 3 
P4 Priority 4 
PA Pennsylvania 
PA Code Pennsylvania Code 
PA Cons. Stat. Pennsylvania Consolidated Statutes 
PA DCNR Pennsylvania Department of Conservation and Natural Resources 
Permit Area a subset of the Plan Area and consists of all areas where take of 

the covered species will be authorized 
pers. comm. personal communication 
PFO Pennsylvania Field Office 
PGC Pennsylvania Game Commission 
PGC Third Summary Report Pennsylvania Game Commission Wind Energy Voluntary 

Cooperation Agreement Third Summary Report 
Plan Area the geographic area that is analyzed in the NEPA and intra-

Service consultation 
PNDI Pennsylvania Natural Diversity Inventory 
PPA power purchase agreement 
Project North Allegheny Wind Facility 
REA Model Resource Equivalency Analysis Model for Wind Energy Projects 
rpm rotation per minute 
RSA rotor-swept area 
RU Recovery Unit 
SCADA Supervisory Control and Data Acquisitions 
Shoener Environmental Shoener Environmental Consulting Services, LLC 
SMART specific, measurable, achievable, realistic, and timely 
TBD to be determined 
TCF The Conservation Fund 
US United States 
USC United States Code 
USFWS US Fish and Wildlife Service 
USGS US Geological Survey 
USNO ADD US Naval Observatory Astronomical Applications Department 
UTM Universal Transverse Mercator 
VT Vermont 
WEVCA Wind Energy Voluntary Cooperation Agreement 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC viii October 2017 

WNS White-Nose Syndrome 
WPC Western Pennsylvania Conservancy 
WTGAC USFWS Wind Turbine Guidelines Advisory Committee 
WV West Virginia 
WVDNR West Virginia Department of Natural Resources 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC 1 October 2017 

1.0 INTRODUCTION 

1.1 Overview and Background 

North Allegheny Wind, LLC (NAW LLC), a wholly owned subsidiary of Duke Energy 

Renewables, Inc., owns and operates the North Allegheny Wind Facility (NAWF or Project), a 

utility-scale wind generation facility in Blair and Cambria counties, Pennsylvania (Figure 1.1). 

The Project consists of 35 Gamesa turbines, each with a nameplate generating capacity of two 

megawatts (MW) for a total output of 70 MW. Electricity generated by the NAWF is sold to First 

Energy Solutions Corp. (First Energy) under the terms of a power purchase agreement that 

expires December 31, 2032.  

 

Gamesa Energy (Gamesa) developed and constructed the Gamesa Energy Project, part of 

which later became the NAWF. The Gamesa Energy Project started construction in 2006 and 

was substantially completed in 2008. In 2009, NAW LLC purchased 35 of the Gamesa Energy 

Projectôs turbines, tested and commissioned the project and began commercial operations in 

September 2009. The remaining part of the Gamesa Energy Project, consisting of 40 turbines 

and located generally south of the NAWF, is now known as the Allegheny Ridge Wind Site and 

is owned and operated by Infigen Energy, a third party unaffiliated with Duke Energy 

Renewables. 

 

The 35 turbines run in a northeast-to-southwest direction and cover approximately 7.1 linear 

miles (11.4 linear kilometers [km]) from the northernmost turbine to the southernmost turbine. In 

addition to the 35 wind turbines, the NAWF contains a network of electrical collector lines (3.9 

miles [6.2 km] in total length) that originate at each turbine and terminate at a centrally located 

electrical substation where the generated electricity is collected. The site also contains a 

network of roads (23.0 miles [37.02 km] in total length) that allow vehicular and heavy 

equipment access to each turbine (Figure 1.1). Detailed information of Project infrastructure is 

included in Section 4.1.  

 

A total of 1,874.4 acres (758.5 hectares [ha]) of publicly owned lands and 6,410.8 acres 

(2,594.4 ha) of privately owned lands leased by NAW LLC compose the Permit Area. Several 

tracts of state-owned land (which are State Game Lands) are located within the NAWF and 

surrounding Permit Area (defined in Section 3.2 below); however, no wind turbines (only roads 

and some collection lines) are located on state-owned land. Turbines and associated Project 

infrastructure for the NAWF are located on 187.4 acres (75.8 ha) of leased private lands 

(Appendix A) consisting of 16 different landowners in Cresson, Portage, and Washington 

townships in Cambria County, and Juniata Township in Blair County, Pennsylvania.  
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Figure 1.1 Location and overview of the North Allegheny Wind Facility. 
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During the pre-construction phase, Gamesa consulted with the Pennsylvania Game 

Commission (PGC) and the United States Fish and Wildlife Service (USFWS) Pennsylvania 

Field Office (PFO) regarding potential impacts to avian and bat species. On behalf of Gamesa, 

on May 2, 2006, Shoener Environmental Consulting Services, LLC (Shoener Environmental) 

submitted requests for information about federally and state listed and proposed endangered 

and threatened species to the USFWS PFO, and a Pennsylvania Natural Diversity Inventory 

(PNDI) request to the PGC. The USFWS PFO provided a written response on August 28, 2006, 

identifying potential species of concern and recommended pre- and post-construction studies to 

assess impacts to birds and bats. The PGC provided a written response to the PNDI request on 

August 4, 2006, identifying federal and state-listed species of potential concern and providing 

wind energy review guidelines for State Game Lands.  

 

In cooperation with these agencies, Gamesa Energy performed various avian and bat surveys 

and analyses and signed the PGC Wind Energy Voluntary Cooperation Agreement (WEVCA; 

PGC 2007a) on April 18, 2007. In response to concerns regarding potential impact to Indiana 

bats, the PGC and the USFWS recommended that surveys be conducted to determine the 

presence or probable absence of the species in the Project area. In response to this request, 

bat surveys were conducted that included 2006 hibernacula surveys (Sanders Environmental 

2012) and 2005-2006 mist-net surveys (Sanders Environmental 2012). Based on the results of 

these surveys, the site was determined by the PGC to be ñlow riskò for bats according to the 

criteria set forth in the PGC WEVCA (PGC 2007a).  

 

During the construction phase, Gamesa Energy employed all best management practices as 

outlined in the WEVCA protocols to avoid, minimize, and mitigate impacts to the environment, 

including flora and fauna resources. Additional consultation regarding Project plans and post-

construction monitoring was continued after the Project was built and operational. Gamesa met 

with the USFWS PFO on April 23, 2009, to discuss plans to sell the project to Duke Energy 

Renewables and to discuss post-construction monitoring. The USFWS PFO followed up on this 

meeting with written correspondence on April 30, 2009, providing additional input on 

recommended post-construction monitoring and the announcement of the July 2008 release of 

the Draft Environmental Assessment, Proposal to Permit Take, Provided under the Bald and 

Golden Eagle Protection Act (USFWS 2008). A joint site visit by the PGC and USFWS and 

Project consultants was conducted on April 29, 2009, during which the PGC provided input on 

which turbines to be searched and the location of a raptor survey. These recommendations 

were incorporated into future monitoring efforts by Gamesa and subsequently by NAW LLC. 

 

NAW LLC signed on as a Cooperator to the PGC WEVCA on February 16, 2010. As a 

Cooperator with the PGC, NAW LLC initiated a post-construction bird and bat mortality 

monitoring study at the Project in March 2010. Two years of mortality monitoring were 

completed from 2010 to 2011 (Appendix B). On September 26, 2011, during post-construction 

bird and bat mortality monitoring, an Indiana bat (Myotis sodalis; a federally listed endangered 

species [USFWS 2011a]) carcass was discovered at the NAWF near Turbine A-55 (Shoener 

Environmental 2012). Upon confirmation that it was an Indiana bat, NAW LLC immediately 

notified the USFWS and the PGC and ceased nighttime operations to avoid further take of 
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Indiana bats. Based on ongoing communication with the USFWS and in order to prevent 

additional possible take of Indiana bats, NAW LLC did not operate at night from September 27 

to October 31, 2011. Some limited nighttime operations of the NAWF occurred from November 

1 to November 15, 2011 during periods of below-freezing temperatures, high winds, or heavy 

snowfall. Though no specific criteria were set regarding the specific weather conditions under 

which turbines were allowed to operate normally, NAW LLC coordinated with the USFWS PFO 

during times when turbines were allowed to operate normally to avoid the take of Indiana bats.  

 

To further minimize and mitigate the impacts of take of Indiana bats and to obtain an Incidental 

Take Permit (ITP) from the USFWS authorizing future incidental take of Indiana bats, NAW LLC 

began development of this Habitat Conservation Plan (HCP), pursuant to Section 10 of the 

Endangered Species Act (ESA 1973; as amended). In the interim period, NAW LLC continued 

to work cooperatively with the USFWS to employ operational measures to avoid take of Indiana 

bats. These measures included operating the Project at a 6.9 meters per second (m/s; 15.4 

miles/hour [mph]) wind cut-in speed from a half-hour before sunset to a half-hour after sunrise 

from April 1 to November 15, 2012. During periods when the wind speeds were below the 

nighttime cut-in speed of 6.9 m/s, NAW LLC implemented turbine feathering (adjusted the pitch 

of turbine blades) so the turbine blades rotated at less than two rotations per minute (rpm). 

However, NAW LLC operated turbines at full capacity when ambient temperatures were below 

38.3 degrees Fahrenheit (ºF; 3.5 ºCelsius [ºC]). This avoidance strategy was also implemented 

during 2013. Upon ongoing consultation with USFWS PFO personnel, this avoidance protocol 

was adjusted to the dates of July 1 to October 15 in 2014 and 2015. NAW LLC will continue to 

operate in this manner until ITP issuance. 

1.2 Regulatory Framework 

1.2.1 Federal 

1.2.1.1 Endangered Species Act 

The purpose of the ESA is ñto provide a means whereby the ecosystems upon which 

endangered species and threatened species depend may be conservedé.ò (16 United States 

Code [USC] § 1531(b)). Section 9 of the ESA prohibits the ñtakeò of any species of fish or 

wildlife listed under the ESA as endangered (Id. § 1538(a)). By regulation, the USFWS has 

extended this take prohibition to most species listed as threatened (50 Code of Federal 

Regulations [CFR] § 17.31). Under the ESA, the term ñtakeò means ñto harass, harm, pursue, 

hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct.ò 

(16 USC Ä 1532(19)). The USFWS defines ñharassò as ñan intentional or negligent act or 

omission which creates the likelihood of injury to wildlife by annoying it to such an extent as to 

significantly disrupt normal behavioral patterns which include, but are not limited to, breeding, 

feeding, or sheltering.ò (50 CFR Ä 17.3). It further defines ñharmò as ñan act that actually kills or 

injures wildlife. Such act may include significant habitat modification or degradation where it 

actually kills or injures wildlife by significantly impairing essential behavioral patterns, including 

breeding, feeding or sheltering.ò (Id.). 
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Section 10(a)(1)(B) of the ESA provides that the Secretary of Interior may authorize, under 

certain terms and conditions, any taking otherwise prohibited by Section 9 if such taking is 

ñincidental to, and not the purpose of, the carrying out of an otherwise lawful activity.ò (16 USC Ä 

1539(a)(1)(B)). To obtain this incidental take authorization, a non-federal landowner or land 

manager must apply for an ITP, and develop, fund, and implement a USFWS-approved HCP to 

minimize and mitigate the effects of the proposed taking (Id. § 1539(a)(2) and 50 CFR § 

17.22(b)). 

 

To obtain an ITP, the applicant must submit an HCP that specifies:  

 

i. The impact which will likely result from such taking; 

ii. Steps the applicant will take to monitor, minimize, and mitigate such impacts; the funding 

that will be available to implement such steps; and the procedures to be used to deal 

with unforeseen circumstances; 

iii. Alternative actions to such taking that the applicant considered and the reasons why 

such alternatives are not being utilized; and 

iv. Such other measures that the Director of the USFWS may require as being necessary or 

appropriate for purposes of the HCP (50 CFR 17.22(b)(1)). 

 

According to ESA Section 10 (16 USC § 1539(a)(2)(A)) and its implementing regulations (50 

CFR § 17.21(b)(2)), an ITP shall be issued if, after a specified public comment period, it is found 

that the permit application and related HCP meets the following issuance criteria: 

 

i. The taking will be incidental to otherwise lawful activities; 

ii. The applicant will, to the maximum extent practicable, minimize and mitigate the impacts 

of such taking; 

iii. The applicant will ensure that adequate funding for the HCP will be provided and 

procedures to deal with unforeseen circumstances will be provided; 

iv. The taking will not appreciably reduce the likelihood of the survival and recovery of the 

species in the wild; 

v. The applicant has met the measures, if any, required by the Director of the USFWS as 

being necessary or appropriate for the purposes of the HCP; and 

vi. The Director of the USFWS has received such other assurances, as he or she may 

require, that the HCP will be implemented. 

 

As noted above, an ITP may be issued only if the proposed take is incidental while carrying out 

an otherwise lawful activity (16 USC § 1539(a)(1)(B)).  

 

In addition, the issuance of the ITP is a federal action that must also comply with the 

consultation requirements of the ESA. Section 7 of the ESA requires federal agencies to consult 
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with the USFWS to ensure that actions that the federal agency implements, authorizes, or funds 

are not likely to jeopardize the continued existence of any listed species or result in the 

destruction or adverse modification of designated critical habitat (16 USC § 1536(a)(2)). Under 

Section 7, the USFWS must conduct an internal formal consultation process for issuance of the 

ITP. Formal consultation terminates with preparation of a Biological Opinion (BO), which 

provides the USFWSôs determination as to whether the proposed action is likely to jeopardize 

the continued existence of a listed species or result in the destruction or adverse modification of 

designated critical habitat. Intra-Service consultation on issuance of a Section 10 action 

(approval of the HCP and issuance of an ITP) ensures that issuance of the ITP meets ESA 

standards under Section 7. 

 

1.2.1.2 National Environmental Policy Act 

Issuance of an ITP is a discretionary federal action and is therefore subject to compliance with 

the National Environmental Policy Act (NEPA; 42 USC §§ 4321-4347), Council on 

Environmental Quality regulations implementing NEPA (40 CFR Parts 1500 - 1508), and 

Department of the Interior regulations implementing NEPA (43 CFR Part 46). NEPA 

implementing regulations require federal agencies to examine environmental impacts of their 

actions and possible alternatives and provide for public participation. To comply with the NEPA, 

the USFWS must conduct a detailed analysis of all direct, indirect, and cumulative impacts of 

issuing the permit on the human environment. This analysis can take the form of an 

environmental assessment (EA) or an environmental impact statement (EIS), depending on the 

expected significance of the impacts. 

 

1.2.1.3 Migratory Bird Treaty Act (MBTA) 

The Migratory Bird Treaty Act of 1918, 16 USC § 703, et seq. (MBTA), prohibits the take of 

migratory birds, including any part, nest, or eggs of these birds. A list of birds protected under 

MBTA implementing regulations is provided at 50 CFR § 10.13. Currently, the MBTA has no 

permit provisions for take of migratory birds that is incidental to otherwise lawful activities. As 

with Bald and Golden Eagle Protection Act of 1940 (BGEPA; discussed below), the USFWS has 

developed draft wind energy guidelines to avoid and minimize potential take of migratory birds 

from development of wind energy facilities. To avoid and minimize impacts to MBTA-listed 

species, NAW LLC has developed and implemented a Bird and Bat Conservation Strategy 

(BBCS) to memorialize the measures it has taken to conserve avian species. The BBCS will be 

in effect through the life of the Project. The Permittees have based their BBCS on the USFWS 

Interim Guidelines to Avoid and Minimize Wildlife Impacts from Wind Turbines (USFWS 2003), 

the USFWS Wind Turbine Guidelines Advisory Committee (WTGAC) Recommendations 

(USFWS 2010b), and the Land-Based Wind Energy Guidelines (USFWS 2012). 

 

1.2.1.4 Bald and Golden Eagle Protection Act (BGEPA) 

The BGEPA, 16 USC § 668, et seq., and its implementing regulations, 50 CFR pt. 22, provides 

additional protection to bald (Haliaeetus leucocephalus) and golden eagles (Aquila chrysaetos) 

such that it is unlawful to take an eagle. In this statute, the definition of ñtakeò is to ñpursue, 

shoot, shoot at, poison, wound, kill, capture, trap, collect, molest, or disturbò 16 USC § 668(c). In 

September 2009, the USFWS issued a rule (Eagle Permit Rule) to authorize limited take of bald 
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eagles and golden eagles under the BGEPA, where the take to be authorized is associated with 

otherwise lawful activities (see 74 Federal Regulations 46,836; USFWS 2009). Before the Eagle 

Permit Rule there was no regulatory mechanism in place under the BGEPA to permit take of 

bald or golden eagles comparable to ITPs under the ESA. Following finalization of the Eagle 

Permit Rule, the USFWS published a proposed rule in April 2012 (77 FR 22267) and sought 

public comment on Module 1 of the Draft Eagle Conservation Plan Guidance (USFWS 2011d), 

which explains the USFWSô approach to issuing permits to individual companies or broad, 

industry-wide permits for ongoing take of eagles and provides guidance to permit applicants 

(project proponents). In response to public comments on Module 1, in April 2013 the Service 

issued Version 2 of Module 1 of the Eagle Conservation Plan Guidance (USFWS 2013a). 

 

Because the range of bald eagles is virtually nationwide, NAW LLC has included a chapter on 

eagles in their voluntary BBCS that identifies measures the Permittees have taken and other 

measures that will be implemented for the protection of eagles potentially occurring within the 

Project area. 

1.2.2 State 

1.2.2.1 Pennsylvania Game and Wildlife Code 

The Pennsylvania Game and Wildlife Code grants the PGC the authority to ñprotect, propagate, 

manage and preserve the game or wildlife of this Commonwealth and to enforce, by proper 

actions and proceedings, the laws of this Commonwealth relating theretoò (34 Pennsylvania 

Consolidated Statutes [PA Cons. Stat.] § 322(a)). Title 34 of the Code further states that the 

PGC ñhas the power and duty to take all actions necessary for the administration and 

enforcement of this titleò (Id. Ä 322(b)). The Code also provides that, ñ[e]xcept as otherwise 

provided in this title, it is unlawful for any person, acting either for himself or as the 

representative of another, to bring into or remove from this Commonwealth, or to possess, 

transport, capture or kill, or attempt, aid, abet or conspire to capture or kill, any wild bird or wild 

animal, or any part thereof, or the eggs of any wild bird, which are endangered or threatened 

speciesò (Id. § 2167(b)). 

 

Under the PGC WEVCA, the PGC ñagrees not to pursue liability against the Cooperator due to 

any incidental takings of the Commonwealthôs bird and mammal resources for which it has 

purview under Title 34 (Game & Wildlife Code) as a result of the Cooperatorôs wind energy 

development and operations within the Commonwealth of Pennsylvania providing further such 

incidental takings were not malicious in their intent and the Cooperator remains in compliance 

with the terms and conditions of this agreement and has with a good faith effort avoided and 

minimized potential adverse impacts by way of implementing best management practices and 

Commission guidance as noted herein. 

 

The Commission and Cooperator agree to work cooperatively in the future to avoid, and 

minimize further impacts to the Commonwealthôs bird and mammal resources as new relevant 

project information becomes available. In the event that an incidental take occurs upon a 

Pennsylvania listed threatened or endangered species of bird or mammal during the operation 

of any of the Cooperatorôs wind-energy facilities, the Cooperator agrees to take all reasonable 
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measures as deemed appropriate by the Commission and the Cooperator to further avoid, 

minimize and/or mitigate such wildlife losses in the future.ò 

 

As noted above, NAW LLC signed the PGC WEVCA as a cooperator on February 16, 2010. 

NAW LLC and the previous Project developers and owners have been engaged with the PGC 

since early in the development process. Pre- and post-construction surveys were developed in 

consultation with the PGC, and post-construction surveys followed the protocols outlined in the 

WEVCA1. NAW LLC is actively engaged in ongoing coordination with the PGC with regard to 

impacts to birds and bats at the NAWF. 

2.0 PURPOSE AND NEED 

The purpose of this HCP is to evaluate the impacts of the Project on the Indiana bat and to 

provide mechanisms to avoid, minimize, and mitigate for the impact of incidental take of this 

species within the Plan Area. The purpose and need of the Project is to allow for the continued 

operation of the NAWF to provide clean, renewable electrical energy to First Energy customers. 

3.0 DESCRIPTION OF THE AREA TO BE ANALYZED 

3.1 Plan Area 

The Plan Area includes any and all areas that may be within the HCPôs sphere of influence 

whether or not take is likely to occur. NAW LLC has determined that the Plan Area for the HCP 

includes all areas within which the potential for take of listed species will exist for the Project 

(i.e., the Permit Area), as well as all areas influenced by the HCPôs biological goals and 

objectives and the minimization, mitigation, monitoring, and adaptive management measures 

associated with this HCP (see Section 6.0 and its subsections). Therefore, the Plan Area 

includes the Project footprint (Figure 1.1) and all lands involved in the off-site mitigation project 

associated with this HCP (see Section 6.3). The characteristics of Project footprint are 

described in the discussion of the Permit Area, below.  

3.2 Permit Area 

The Permit Area is a subset of the Plan Area and consists of all areas where take of the 

covered species will be authorized. NAW LLC proposes that the Permit Area comprise the 

1,874.4 acres of publicly owned lands (which are State Game Lands) and 6,410.8 acres of 

privately owned lands leased by NAW LLC for the Project. This area includes the Project 

footprint (Figure 1.1), where take of the covered species is requested for ITP coverage. The 

Project footprint is defined by areas of land use impact that were developed to create access 

roads, transmission lines, the operations and maintenance facility, and switchyard, and which 

                                                
1
 Pre-construction surveys were completed prior to Gamesa signing the WEVCA. Therefore, this site and the pre-

construction studies conducted for the site were ñgrandfatheredò into the WEVCA, since the Project was to 

commence construction within one year of the agreement being signed (T. Librandi Mumma, PGC, pers. comm.). 
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will be kept clear of woody vegetation (i.e., shrubs, trees) for the life of the Project. Turbines and 

associated Project infrastructure for the NAWF are located on 187.4 acres of leased private 

lands; no wind turbines (only roads and some collection lines) are located on state-owned land. 

3.2.1 Environmental Setting 

The Permit Area and the larger Indiana bat Appalachian Mountain Recovery Unit (AMRU) are 

located within the Central Appalachian Broadleaf Forest-Coniferous Forest-Meadow Ecological 

Subregion (McNab et al. 2007). Within this subregion, the Permit Area is located along the 

Allegheny Front, which separates the Allegheny Mountains and Northern Ridge and Valley 

ecological sections. 

 

The Allegheny Mountains ecological section is comprised of a dissected plateau characterized 

by high ridges, low mountains, and narrow valleys. Bedrock consists of Devonian and 

Pennsylvanian shales, Mississippian carbonates, siltstones, and sandstones. Bedrock is 

covered by residuum on the ridges and mountain tops, colluvium on the slopes, and alluvial 

materials in the valley. Forest vegetation of this section consists of oak-hickory (Quercus-Carya 

spp.) and maple-beech-birch (Acer-Betula-Fagus spp.) cover types (McNab et al. 2007).  

 

The Northern Ridge and Valley ecological section is comprised of a series of northeast-

southwest parallel valleys and low ridges. Bedrock consists of shale, siltstone, sandstone, chert, 

and carbonates. The valleys are underlain primarily by carbonate formations and the ridges 

have sandstone cap rocks. Forest vegetation of this section consists mostly of an oak-hickory 

cover type (McNab et al. 2007).  

3.2.2 Climate 

Although Pennsylvania lies within the humid continental zone, which is defined as having warm 

to hot summers and cold winters, its climate varies according to region and elevation. The 

regions with the warmest temperatures and the longest growing seasons are the low-lying Ohio 

Valley and the Monongahela Valley in southwest Pennsylvania. The region bordering Lake Erie 

also has a long growing season, as the moderating effect of the lake prevents early spring and 

late autumn frosts. The first two areas have hot summers, while the Lake Erie area is more 

moderate. The rest of the state, at higher elevations (including the Permit Area), has cold 

winters and cool summers.  

 

Areas at higher latitudes and elevations, such as the Permit Area, are typically cooler and wetter 

and higher elevations experience greater seasonal variability. The summers on mountain 

ridges/higher elevations in the mid to upper Appalachians are colder, shorter, and more 

dynamic as compared to lower elevations. The state receives moderate amounts of rainfall, 

from 35 to 54 inches (89 to 137 centimeters [cm]) per year of rain and up to 100 inches (254 

cm) of snowfall, with snowfall generally ranging from 10 to 100 inches (25 to 254 cm). Snowfall 

amounts vary greatly by location and year. The region in which the Permit Area is located 

occasionally experiences extreme weather, including tornados, tropical weather systems, heavy 

blizzards, and flooding in the valleys and drainage features. 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC 10 October 2017 

3.2.3 Topography/Geology 

The Permit Area is located on the Allegheny Front, a part of the escarpment that separates the 

Appalachian Plateau from the Ridge and Valley Province and the Allegheny Front physiographic 

section (Pennsylvania Department of Conservation and Natural Resources [PA DCNR] 2009). 

The Permit Areaôs geography is characteristic of the Allegheny Front section, with undulating 

hills sloping away from escarpment. This section of the Allegheny Front typically has a 

moderate to high topographic relief, with elevations of 540 to 2,900 feet (ft; 165 to 884 m) above 

mean sea level (Seven 2000). The turbine elevations at the Project site range from 

approximately 2,200 ft (671 m) at Turbine A-51 to just over 2,700 ft (823 m) at Turbine A-60. 

The documented Indiana bat fatality occurred at 2,508 ft (764 m) at Turbine A-55. Local site 

relief is moderate, with an easterly facing aspect. The Allegheny Front extends northeasterly 

from eastern West Virginia through western Maryland and into central Pennsylvania.  

3.2.4 Hydrology 

The Permit Area includes only 0.025 acre (0.01 ha) of National Wetland Inventory (NWI) -

classified palustrine forested wetland (USFWS NWI 2014). Under Pennsylvaniaôs environmental 

regulations, waterways are classified according to water quality and other important 

characteristics (25 Pennsylvania Code [PA Code] § 93.9). Drainage to the north and east 

predominantly flows into Blair Gap Run and Blair Run (a High Quality, Cold Water Fishery 

[HQCWF]); drainage to the south and west predominantly flows into Bens Creek and Bear Rock 

Run (a HQCWF in the lower reaches). These waterways are encompassed in 12 watersheds 

within the Allegheny and Susquehanna River drainages.  

3.2.5 Land Cover 

The Permit Area is located within the larger Indiana bat AMRU, and therefore has general 

characteristics typical of the larger geographic area. The AMRU is within the Central 

Appalachian Broadleaf Forest-Coniferous Forest-Meadow Ecological Subregion (McNab et al. 

2007). The land cover within the AMRU consists of forests, open habitats, and developed areas, 

including agriculture, residential, and commercial development. Forests within the RU vary, and 

vertical zonation of each forest type occurs in a north-south trend. Vertical zonation refers to the 

differences in elevation in which specific forest types are found; the forest types found at lower 

elevations in northern regions are often found at higher elevations in more southern areas.  

 

Low-elevation areas in the southern portion of the AMRU contain a mixed oak-pine (Quercus-

Pinus spp.) forest resembling floral communities found in southern coastal regions (McNab et al. 

2007). Higher elevation areas in the southern parts of the AMRU support Northeastern 

hardwood forest, comprised of birch, maple, red oak (Quercus rubra), and other hardwood 

species. Eastern hemlock (Tsuga canadensis) and white pine (Pinus strobus) are also found in 

mixed and homospecific tracts within the northeastern hardwood forest. At higher elevations 

elsewhere within the AMRU, Appalachian oak forest is the dominant vegetative community. This 

forest structure is dominated by both white and black oak species (Q. alba and Q. velutina). The 

highest elevations within the AMRU occur in the Allegheny and Smoky Mountains; these areas 

consist of spruce-fir (Picea-Abies spp.) forest and open meadows (McNab et al. 2007). 
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Open habitats occurring within the AMRU include high-elevation Appalachian balds, barren 

areas such as sand flats and historic floodplains, shrub/scrub habitat, grazing pastures, 

hayfields, and row crops (McNab et al. 2007). Appalachian balds are thought to be relics of 

natural plant communities maintained by periodic fire, or clearings created by early settlers or 

Native Americans. Regardless of their origin, these balds are usually located at the highest 

elevations, and are comprised of herbaceous or shrubby plant communities surrounded by 

forest (Knoepp et al. 1998). These open habitat types have been separated into two categories, 

Open Habitats and Agricultural Lands, as the ecological communities associated with each 

category may differ significantly. Open Habitats include the naturally occurring open habitat 

types, such as the Appalachian balds, while the Agricultural Lands include those open habitat 

types, such as grazing pastures, which are relatively regularly manipulated for human-driven 

purposes.  

Within the Permit Area, forested habitat consists primarily of oak-hickory forest, which includes 

various types of hardwoods, mountain laurel (Kalmia latifolia), rhododendron (Rhododendron 

spp.), various grasses, ferns (especially hay-scented fern [Dennstaedtia punctilobula]), 

herbaceous plants, and a variety of wildflowers. The dominant hardwood trees in these areas 

include black cherry (Prunus serotina), red maple (Acer rubrum), red oak, chestnut oak (Q. 

prinus), beech, and striped maple (A. pensylvanicum). Tracts of eastern hemlock are found 

along waterbodies and waterways throughout the Permit Area. Open Habitats within the Permit 

Area include small parcels of shrub/scrub habitat created by wetland features or historic clear-

cutting activities. Agricultural Lands are limited to small parcels of pasture. Habitat and land 

cover types are depicted in Figure 3.1. 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC 12 October 2017 

 
Figure 3.1 Land cover of the North Allegheny Wind Facility Permit Area. 
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3.2.6 Land Use 

Land uses within the Agricultural and Developed Lands of the Permit Area are varied. 

Agricultural uses of the Permit Area are limited to pastures and hay. Historic mining, timber 

harvest, and open spaces such as parking lots are the predominant land uses on the Developed 

Lands. Light uses, such as residential developments, compose a small amount of the Permit 

Area. Moderate uses, such as light industrial work, are located around the operations and 

maintenance (O&M) facility in Cresson, Pennsylvania.  

 

NAWF-participating landowners have fee title ownership to the land and normal land uses are 

enjoyed by these landowners. These land uses include recreational activities, such as hunting, 

trapping, hiking, off-road vehicle use, and the like; timber management (including timber 

harvests); firewood cutting; farming; ranching; and other uses compatible with the operation of 

the Project. Such activities carried out by landowners (or other private citizens) in the Permit 

Area that may result in take of the covered species are not under the control of NAW LLC and 

are therefore not covered activities in this HCP, although such non-federal activities are 

included in the analysis of cumulative effects in this HCP to the extent that these activities are 

reasonably foreseeable.  

4.0 PROJECT DESCRIPTION AND COVERED ACTIVITIES 

4.1 Project Description 

Each of the 35 Gamesa 2.0-MW turbines is comprised of a turbine rotor and nacelle mounted 

on top of a monopole tubular steel tower with a hub height of 256 ft (78 m; Figure 4.1). The rotor 

consists of three blades, each 139.5 ft (42.5 meters [m]) in length, for a total rotor diameter 

width of 285.5 ft (87 m). The rotor-swept area is approximately 63,991 square ft (ft²; 5,945 

square m [m²]). The rotor speed is from 9.0 to 19 rpm. The total height of each wind turbine with 

a blade extending straight up is 395 ft (120.5 m). The rotor is attached to a hub, which is 

attached to the nacelle where the gearbox, generator, brake, cooling system, transformer, and 

other electrical and mechanical systems are housed.  

 

Under normal designed operations, the wind speed at which turbines begin producing electrical 

power (i.e., the cut-in speed) is about 13.1 feet per second (ft/s; 4.0 m/s) or about 8.9 miles per 

hour (mph). However, during normal operations, these turbines may begin rotating at lower than 

4.0 m/s (i.e., pinwheeling) in order to enhance generator synchronization and to keep turbine 

components (i.e., bearings) lubricated and in a ready state for when the winds meet a sustained 

wind speed of 4.0 m/s. The wind speed at which turbines ñpinwheelò is variable based on the 

individual turbine lubrication characteristics, turbine location, wind direction, and temperature. 

The wind speed at which turbines stop rotating and producing power (i.e., the cut-out speed) is 

about 82 ft/s (25 m/s or 56 mph).  
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Figure 4.1 Dimensions of Gamesa 2.0-megawatt wind power turbines used at the North Allegheny 

Wind Facility. 
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Each turbine includes a Supervisory Control and Data Acquisitions (SCADA) communications 

system that permits automatic independent operation and remote supervision, allowing 

continuous control of the Project to ensure optimal and efficient operation and early 

troubleshooting of problems. SCADA data provide detailed operating and performance 

information for each wind turbine, and NAW LLC maintains a database tracking each wind 

turbineôs operational history. Access to the turbine is through a lockable steel door at the base 

of the tower, which includes a low-voltage safety light on a motion sensor at the entry.  

4.2 Covered Activities 

According to the Habitat Conservation Planning Handbook (HCP Handbook; USFWS and 

National Marine Fisheries Service [NMFS] 2016), covered activities are ñactivities that a 

permittee will conduct for which take is authorized in an ESA § 10 permit.ò To be eligible for 

incidental take authorization, covered activities must be ñ(1) otherwise lawful, (2) non-Federal, 

and (3) under direct control of the permittee.ò The HCP Handbook explains that ñin addition to 

having legal authority to carry out the proposed project, the applicant must also have direct 

control over any other parties who will implement any portion of the proposed activity and the 

HCP (see 50 CFR 13.25 1999; 50 CFR 222.305(b)). ñDirect controlò under this regulation 

extends to: 

 

1) those who are employed by a permittee (e.g., contractors), 

2) anyone under the regulatory jurisdiction of a permittee (e.g., the permittee is in a county 

that issues building permits to individuals with conditions to implement the terms of the 

HCP), or 

3) entities have an interagency agreement establishing the permitteeôs legal control [é].ò 

 

NAW LLC has determined that the only Project-related activity that could potentially result in 

incidental take of Indiana bats, that is reasonably certain to occur, and for which they have 

control, is operation of the wind facility.  

 

A few maintenance activities associated with hazard tree/tree limb removal could lead to Indiana 

bat take by removing or damaging a potentially occupied roost tree. When possible, cutting of 

trees or tree limbs with the potential to host roosting Indiana bats will occur outside of the 

Indiana bat active period (between November 15 and March 31), except in emergency 

situations when there is a risk to human safety or for electric reliability reasons. If emergency 

cutting of trees or tree limbs is required from April 1 to November 15, the USFWS PFO will be 

consulted and NAW LLC will follow the Emergence Survey Protocol for Indiana Bat Swarming 

Habitat (Appendix C), as well any other instructions from the PFO. This protocol has been 

included as an avoidance/minimization measure in Section 6.2 of this HCP. Consequently, the 

potential for maintenance activities to lead to take of Indiana bats is not likely, and it is therefore 

not included as a covered activity in this HCP. 

 

Similarly, any tree removal associated with decommissioning of the Project would occur outside 

of the Indiana bat active period (between November 15 and March 31) or the steps described 
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above (and included in Section 6.2) for avoiding take of Indiana bats from emergency tree 

removal during the Indiana bat active period would be followed. Therefore, Project 

decommissioning is not likely to lead to take of Indiana bats and is not included as a covered 

activity in this HCP. If at the end of its operational life the Project is repowered instead of 

decommissioned, NAW LLC will implement measures to avoid take of Indiana bats during any 

necessary tree clearing activities. NAW LLC would operate the repowered Project under a 

protocol approved by the USFWS to avoid take of Indiana bats or will work with the USFWS to 

pursue an ITP renewal (Section 7.4) or ITP amendment (Section 7.3). Therefore, Project 

repowering is not included as a covered activity in this HCP. 

4.2.1 Operation of the Project 

Commercial operation of the 35 turbines was achieved in September 2009 and NAW LLC 

anticipates that the Project will operate for a minimum of 23.5 years. NAW LLC and the turbine 

supplier(s) control, monitor, operate, and maintain the Project by means of the SCADA system, 

and regularly scheduled on-site inspections are conducted. Each turbine has a comprehensive 

control system that monitors the subsystems within the turbine such as the local wind conditions 

and temperature that provide the ability to adjust operation of the turbines and implement the 

conservation plan as described in Chapter 6.   

 

It is believed that mortality is caused by bat species colliding with spinning turbine blades (Arnett 

et al. 2008). The physical operation of the wind turbines is believed to have caused the take of 

an Indiana bat that was documented during mortality monitoring surveys in September 2011 

(see USFWS 2011a). The physical operation of the turbines may result in additional take of the 

covered species from collision with turbine blades. Therefore, the operation of the Project 

(rotating turbine blades) is an activity warranting coverage under the ITP. 

4.2.2 Minimization through Project Design and Planning 

During the Project planning and construction stages, NAW LLCôs predecessor in interest 

implemented measures to avoid and minimize potential environmental impacts from the Project. 

These measures were implemented prior to operation of the Project and application for the ITP, 

and are therefore considered part of the baseline condition of the Project. However, these 

measures have minimized potential impacts to Indiana bats during Project development and 

construction. 

 

Prior to construction of the Project, NAW LLCôs predecessor in interest consulted and 

coordinated with the USFWS PFO and the PGC regarding potential impacts of the Project to 

Indiana bats (northern long-eared bats had not yet been proposed for listing under the ESA). 

Based on this coordination and resulting correspondence, a bat assessment was performed that 

included mist netting, a hibernacula survey, and habitat assessment (see Section 5.1.5.6). NAW 

LLCôs predecessor in interest conducted two years of summer mist-netting and did not detect 

the presence of Indiana bat maternity colonies in the Project area. No bat hibernacula were 

found at the site. Also, the site was found to be located farther than 10 miles from P1 or P2 

hibernacula, which was considered at the time to be outside the Indiana bat swarming radius for 

P1 and P2 hibernacula. Based on these findings, NAW LLCôs predecessor in interest proceeded 
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with Project implementation with the understanding that the Project would likely not impact 

Indiana bat summer habitat or likely result in take of reproductive females or bats swarming in 

the vicinity of the Project.  

4.3 Requested Permit Duration 

The requested permit term is 25 years. This permit term covers the commercial operation of the 

Project during the term of its existing power purchase agreement (PPA) which extends to 

December 31, 2032 and for the projected functional life of the turbines.  NAW LLC will likely 

seek to have the PPA extended or elect to continue to operate the site after the expiration of the 

PPA and sell the electricity output on the open market (i.e., merchant plant). ITP coverage 

during this decision period after the PPA expiration is necessary to allow Project operation while 

a decision is made. ITP coverage after PPA expiration is also necessary to enable NAW LLC to 

maintain viable options for future Project operation. Therefore, the requested permit term is 25 

years. Prior to the expiration of the ITP term, NAW LLC will determine if it plans to continue 

operating the Project. At that time, NAW LLC will evaluate, in consultation with the USFWS, the 

need to apply for a permit extension or renewal to continue operating the Project.  

5.0 ANALYSIS OF IMPACTS WHICH WILL LIKELY RESULT FROM THE 

TAKING 

The Indiana bat is the only ESA-listed species for which take prohibited by ESA Section 9 is 

likely to result from operation of the Project. The northern long-eared bat (Myotis 

septentrionalis), a species listed as threatened under the ESA, has a range overlapping the 

Permit Area and is susceptible to mortality from the operation of wind turbines (78 FR 61046). 

However, the final 4(d) rule for the species published January 14, 2016 (81 FR 1900) exempts 

from the ESA Section 9 take prohibition the incidental take of northern long-eared bats resulting 

from most otherwise lawful activities2, including incidental take of northern long-eared bats due 

to the operation of wind turbines. 

5.1 Covered Species 

The Indiana bat is a small (0.2 to 0.4 ounce [7.0 to 10.0 grams (g)]) insectivorous bat that was 

described as a separate species in 1928 (Miller and Allen 1928). The Indiana bat was first 

described as a species by Miller and Allen (1928) based on museum specimens collected in 

1904 from Wyandotte Cave in Crawford County, Indiana. Before that time, specimens of the 

Indiana bat often were confused with those of other Myotis species, especially the little brown 

                                                
2
 The final 4(d) rule published January 14, 2016 (81 FR 1900), exempts all incidental take of northern long-eared bats 

caused by otherwise lawful activities from the take prohibition under Section 9 of the ESA, except: take of 

northern long-eared bats in their hibernacula in areas affected by white-nose syndrome; take resulting from tree 

removal within 0.4 km (0.25 mi) of a known northern long-eared bat hibernaculum; and take resulting from 

removal of a known northern long-eared bat maternity roost tree or tree removal within a 45-m (150-ft) radius of a 

known northern long-eared bat maternity roost tree during the pup season (June 1 through July 31). Incidental 

take resulting from hazard tree removal for protection of human life and property is exempt from the take 

prohibition regardless of where and when it occurs. 
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bat (Myotis lucifugus). The Indiana bat can be distinguished from other Myotis species by its 

smaller foot (0.31 inch [8.0 millimeters (mm)] instead of 0.35 to 0.39 inch [9.0 mm to 10.0 mm] in 

the little brown bat); short, inconspicuous toe hairs; keeled calcar; more uniformly colored fur; 

and its pinkish colored pug-nose (Whitaker and Hamilton 1998). 

5.1.1 Range and Distribution 

The range of the Indiana bat extends throughout much of the eastern United States (US) and 

includes 22 states that have summer and/or winter records (Gardner and Cook 2002, USFWS 

2007; Figures 5.1 and 5.2). As of November 2006, there were 281 known extant Indiana bat 

hibernacula in 19 states (USFWS 2007). In Pennsylvania, as of 2013, 20 extant Indiana bat 

hibernacula are known from 10 counties statewide (Armstrong, Beaver, Blair, Centre, Fayette, 

Huntingdon, Lawrence, Luzerne, Mifflin, and Somerset counties) (M. Turner, USFWS, pers. 

comm.; Figure 5.2). The 2007 Indiana Bat Draft Recovery Plan (2007 Draft Recovery Plan; 

USFWS 2007) proposed use of four Recovery Units (RUs): Ozark-Central, Midwest, 

Appalachian Mountains, and Northeast (Figure 5.3). To delineate RU boundaries, a combination 

of data on genetic differentiation and population discreteness (mostly associated with the 

Northeast RU), broad-level differences in macrohabitats and land use, and differences in 

population trends were used (USFWS 2007). Pennsylvania lies within the AMRU. 
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Figure 5.1 Counties with Indiana bat summer maternity colony records (maternity colonies not 

located within the Permit Area). 
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Figure 5.2 Counties with historic or extant Indiana bat hibernacula. 
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Figure 5.3 United States Fish and Wildlife Service Recovery Units for the Indiana bat. 
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The 2007 Draft Recovery Plan revised Indiana bat priority criteria for hibernacula, to be defined 

as follows:  

 

¶ Priority 1 (P1): Essential to recovery and long-term conservation of Indiana bat. P1 

hibernacula typically have (1) a current and/or historically observed winter population 

equal to or more than 10,000 Indiana bats and (2) currently have suitable and stable 

microclimates. P1 hibernacula are further divided into two subcategories, ñAò or ñB,ò 

depending on their recent population sizes.  

o P1A hibernacula are those that have held 5,000 or more Indiana bats during one 

or more winter surveys conducted during the past 10 years.  

o P1B hibernacula are those that have sheltered equal to or greater than 10,000 

Indiana bats at some point in their past, but consistently have contained fewer 

than 5,000 bats over the past 10 years. 

¶ Priority 2 (P2): Contribute to recovery and long-term conservation of Indiana bats. P2 

hibernacula have a current or observed historic population of 1,000 or greater but fewer 

than 10,000 Indiana bats, and an appropriate microclimate. 

¶ Priority 3 (P3): Contribute less to recovery and long-term conservation of Indiana bats. 

P3 hibernacula have current or observed historic populations of 50 to 1,000 Indiana 

bats. 

¶ Priority 4 (P4): Least important to recovery and long-term conservation of Indiana bats. 

P4 hibernacula typically have current or observed historic populations of fewer than 50 

Indiana bats.  

Historically, the Indiana bat winter range was restricted to areas of cavernous limestone in the 

karst regions of the east-central US, apparently concentrated in a relatively small number of 

large, complex cave systems. In 2007, about 82% of the estimated total population hibernated 

in 22 of the 23 P1 hibernacula (USFWS 2007). These included Wyandotte Cave in Indiana; Bat, 

Coach, and Mammoth caves in Kentucky; Great Scott Cave in Missouri; and Rocky Hollow 

Cave in Virginia. Over 90% of the estimated range-wide population hibernated in just five states 

in 2007; Indiana (45.2%), Missouri (14.2%), Kentucky (13.6%), Illinois (9.7%), and New York 

(9.1%). Of these, 71.6% of the population hibernated in just 10 caves. Increasing numbers of 

Indiana bats have been found using man-made structures, such as mines, tunnels, and 

buildings for hibernation, thereby extending their winter range into some caveless parts of the 

country, such as the central Great Lakes basin (Kurta and Teramino 1994).  

 

Indiana bat maternity colonies are dispersed throughout the speciesô range as far north as 

Michigan, New York, and Vermont; as far south as Alabama, Missouri, North Carolina, and 

Tennessee; and as far west as Iowa. Although Indiana bat maternity colonies occur throughout 

much of the eastern US (e.g., West Virginia, Virginia, Pennsylvania, New York), they appear to 

be relatively more abundant in the Midwest or more central portion of the range (i.e., Indiana, 

Illinois, southern Iowa, southern Michigan, and northern Missouri; USFWS 2004). Additionally, 

the more rugged, unglaciated portions of the Midwest (Ozarks/southern Missouri, parts of 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC 23 October 2017 

southern Illinois, and south-central Indiana) appear to have fewer maternity colonies per unit 

area of forest than the upper glaciated Midwest (USFWS 2007). Based on current records, the 

core Indiana bat summer range includes southern Indiana, northern and central Missouri, 

northern and central Illinois, northern Indiana, southern Michigan, and western Ohio. 

 

In Pennsylvania, nine counties (Adams, Armstrong, Bedford, Berks, Blair, Greene, Somerset, 

Washington and York counties) are known to have Indiana bat maternity colonies (M. Turner, 

pers. comm.; Figure 5.1). Maternity colonies appear to be highly philopatric, using the same 

foraging areas and same roosts during the summer in successive years (Barclay and Kurta 

2007, Callahan et al. 1997, Humphrey et al. 1977). However, members of a maternity colony do 

not necessarily overwinter in the same hibernaculum, with individuals from a single maternity 

colony known to hibernate in locations almost 200 miles (322 km) apart (Kurta and Murray 

2002, Winhold and Kurta 2006). 

5.1.2 Life History and Characteristics 

Indiana bats exhibit life history traits similar to other temperate vespertilionid bats (Barclay and 

Harder 2003). Similar to most temperate Myotis species, female Indiana bats give birth to one 

offspring per year (Humphrey et al. 1977, Kurta and Rice 2002). Mating occurs in the vicinity of 

hibernacula in late summer and early fall and fertilization is delayed until the spring (Guthrie 

1933). Timings of parturition and lactation are likely dependent in part on latitude and weather 

conditions. For example, in Iowa, female bats arrive at maternity roosts at the end of April and 

parturition is completed by mid-July (Clark et al. 1987); in Michigan, young are born in late June 

or early July (Kurta and Rice 2002); and in southern Indiana, pregnant females are known from 

May 28 through June 30, while lactation has been recorded from June 10 to July 29 (Whitaker 

and Brack 2002).  

 

It is likely that once the young are born, females leave their pups in the diurnal roost while they 

forage, returning during the night periodically to feed them (Barclay and Kurta 2007). Young 

bats are volant within three to five weeks of birth, at which time the maternity colony begins to 

disperse and use of primary maternity roosts diminishes. Indiana bat maternity colonies will use 

several roosts, known as alternate roosts. In Missouri, each maternal colony used between 10 

and 20 separate roost trees (Miller et al. 2002). In Kentucky, Gumbert et al. (2002) recorded 463 

roost switches over 921 radio-tracking days of tagged Indiana bats, an average of one switch 

every 2.21 days. There are a number of suggested reasons for roost switching, including 

thermoregulation, predator avoidance, and reduced suitability of roost trees. Roost trees are an 

ephemeral resource and can become unusable if they are toppled by wind, lose large pieces of 

bark, or are otherwise destroyed (Kurta et al. 2002, Barclay and Kurta 2007).  

 

Females and juveniles remain in the colony area until they migrate to hibernacula. Indiana bats 

return to the vicinity of the hibernaculum in late summer and early fall, where they exhibit a 

behavior known as swarming. This involves large numbers of bats flying in and out of the cave 

entrances from dusk to dawn, though relatively few of the bats roost in the cave during the day 

(Cope and Humphrey 1977). The fall swarm is a critical period in the Indiana batsô annual life 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC 24 October 2017 

cycle when they must build up their fat reserves to sustain them through the winter (Cope and 

Humphrey 1977). Therefore, forests around caves provide important habitat for swarming bats.  

 

The 2007 Draft Recovery Plan states that during the swarming period most Indiana bats roost 

within approximately 1.5 miles (2.4 km) of the cave (USFWS 2007). In recent years, the USFWS 

typically applied a 5-mile (8-km) zone around hibernacula to define areas in which bats are likely 

to forage and travel during the swarming period for P3 and P4 hibernacula, and a 10-mile (16-

km) zone around P1 and P2 hibernacula. More recent guidance based on a limited number of 

telemetry studies suggests that areas within 10 miles of P3 and P4 hibernacula should be 

considered potentially occupied by swarming Indiana bats, whereas areas within 20 miles (32 

km) of P1 and P2 hibernacula should be considered potentially occupied. The density of bats is 

believed to increase in areas closest to the cave, also known as a ñfunnel effect.ò The funnel 

effect is thought to be most pronounced for hibernacula with relatively large populations of 

wintering bats, due to increased competition for resources around the cave (USFWS 2011b). 

Mating occurs during the swarming period. While females enter the hibernaculum soon after 

arrival at the site, males remain active for a longer period and may also travel between 

hibernacula, which may increase mating opportunities (USFWS 2007).  

 

Spring emergence from the hibernacula generally occurs from mid-April to the end of May and 

varies across the range, depending on latitude and weather conditions. Females typically 

emerge before males, traveling sometimes hundreds of miles to their summer habitat (Winhold 

and Kurta 2006). Spring trapping surveys target mid-April as the peak emergence of Indiana 

bats from the Canoe Creek Mine (Chenger 2003, Butchkoski and Turner 2008), located 

approximately 14 miles (23 km) northeast of the Project area. 

5.1.3 Habitat Requirements 

Indiana bats have two distinct habitat requirements: (1) a stable environment in which to 

hibernate during the winter, and (2) deciduous or mixed deciduous/coniferous woodland habitat 

for roosting and foraging in the spring, summer, and fall (USFWS 2007). Males and non-

reproductive females may use hibernacula or trees for roosting during the summer. Prior to 

hibernation, both males and females roost and forage in wooded habitat in the vicinity of the 

hibernacula (USFWS 2007). 

 

5.1.3.1 Winter Habitat 

Indiana bats generally hibernate from October to April, although this may be extended from 

September to May in northern parts of their range (USFWS 2007). The majority of hibernacula 

are located in karst areas of the east-central US. Indiana bats are also known to hibernate in 

other cave-like structures. For example, Indiana bats have been found hibernating in man-made 

tunnels in Pennsylvania (Sanders and Chenger 2000, Butchkoski and Turner 2008), and, in 

1993, an Indiana bat was discovered hibernating in a hydroelectric dam in Manistee County, 

Michigan, 281 miles (450 km) from the closest recorded hibernaculum for Indiana bats, in 

LaSalle County, Illinois (Kurta and Teramino 1994). In 2005, approximately 30% of the 

population hibernated in man-made structures (predominantly mines), with the rest using natural 

caves (USFWS 2007).  
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Indiana bats typically require low, stable temperatures (37 ºF to 46 ºF [3 ºC to 8 ºC]) for 

successful hibernation (Brack 2004, Tuttle and Kennedy 2002). Cave configuration determines 

internal microclimate, with larger, more complex cave systems with multiple entrances more 

likely to provide suitable habitat for the Indiana bat (Richter et al. 1993, LaVal and LaVal 1980, 

Tuttle and Stevenson 1978). Most Indiana bats hibernate in caves or mines that tend to have 

large volumes, large rooms, and extensive vertical relief and passages, often below the lowest 

entrance. Cave volume and complexity help buffer the cave environment against rapid and 

extreme shifts in outside temperature, and vertical relief provides a range of temperatures and 

roost sites (USFWS 2007). Bats are also able to decrease exposure to fluctuating air 

temperatures by increasing surface contact with the cave or other individuals. As such, Indiana 

bats tend to hibernate in large, dense clusters, ranging from 300 to 500 bats per square ft (ft2; 

0.09 m2; USFWS 2007, Boyles et al. 2008). It is suggested that in hibernacula with small 

populations, Indiana bats cluster with other species (such as little brown bats) to gain this 

thermoregulatory advantage (USFWS 2007). 

 

5.1.3.2 Spring Emergence and Dispersal 

In the spring, female Indiana bats emerge from hibernacula and disperse to their summer 

habitat where they form maternity colonies (Winhold and Kurta 2006). Radio-telemetry studies 

and band return data have shown that dispersal or migration distances vary across the speciesô 

range. Individuals radio-tracked in the northeastern US appear to travel the shortest distances 

(Hicks 2006, USFWS 2007). Recent radio-telemetry studies of 130 spring emerging Indiana 

bats (primarily females) from six New York hibernacula found that approximately 75% of these 

bats were later detected and all migrated less than 42 miles (68 km) to their summer habitat 

(Butchkoski et al. 2008). Average migration distances for bats in Pennsylvania and the 

Appalachian Mountain region appear to be longer than those in the Northeast, but not as long 

as those in the Midwest. Indiana bats in the Midwest appear to migrate the longest distances 

between hibernacula and their summer habitat. Twelve female Indiana bats from maternity 

colonies in Michigan migrated an average of 296 miles (477 km) to their hibernacula in Indiana 

and Kentucky, with a maximum migration of 357 miles (575 km; Winhold and Kurta 2006). 

Gardner and Cook (2002) also reported long-distance migrations for Indiana bats traveling 

between summer ranges and hibernacula in the Midwest. However, a new maximum migration 

distance was recently recorded for the species in the Appalachian Mountain region. An adult 

female Indiana bat banded in June 2013 at a maternity colony in Berks County, Pennsylvania, 

was observed in February 2015 hibernating in a hibernaculum in Carter County, Kentucky, 418 

miles (673 km) away (M. Turner, pers. comm.). It is unknown, however, if this migration 

occurred over a single migration season or if an intermediate hibernaculum was used during the 

winter of 2014.  

 

Some non-reproductive female and male Indiana bats do not migrate as far as reproductive 

females, and instead remain in the vicinity of their hibernacula throughout the summer (Gardner 

and Cook 2002, Whitaker and Brack 2002). Also, some reproductive females migrate very short 

distances. Three maternity colonies in Pennsylvania are located within the swarming zones of 

hibernacula, and consist of some females from those nearby hibernacula (i.e., Canoe Creek, 
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South Penn Tunnel, Long Run Mine; C. Copeyon, USFWS, pers. comm.). Mist-netting studies 

conducted from 1978 to 2002 in southern Michigan showed that only about 11% of the adults 

captured were males (Kurta and Rice 2002). However, some males make longer movements 

away from hibernacula. Males captured in southern Michigan likely migrated over 249 miles 

(400 km) from hibernacula in southern Indiana and Kentucky, based on several band return 

records for bats captured in this area (Kurta and Murray 2002). Conversely, most of the males 

associated with the South Penn Tunnel hibernaculum in Pennsylvania spent the summer within 

the swarming zone of that hibernaculum (Chenger and Sanders 2007).  

 

Little is known about behavior of Indiana bats during migration. Bats may try to minimize the 

time spent in transit, since migration is energetically expensive and dangerous (Fleming and 

Eby 2003). This may be especially true for reproductive females during the spring when they are 

pregnant and energetically constrained from spending the winter in hibernation. It appears that 

Indiana bat migration from winter to summer habitat is fairly linear and short-term, while in the 

fall, it is more dispersed and varied. Spring radio-telemetry studies have documented migrating 

Indiana bats traveling in relatively direct flight patterns towards their summer ranges shortly after 

they emerge from hibernacula (Butchkoski and Turner 2006, Britzke et al. 2006). Based on a 

combination of aerial and ground tracking, Indiana bats tracked from a hibernaculum in 

Pennsylvania flew almost straight lines to their roost trees 83 to 92 miles (135 to 148 km) away 

in Maryland (Butchkoski and Turner 2005). Similarly, a comparison between the range of initial 

bearings and the final bearings for 82 reproductive female bats radio-tracked to 65 maternity 

colonies in New York from 2000 to 2005 showed that bats followed more or less direct routes 

from the hibernacula to their summer ranges (Hicks et al. 2005). Evidence from radio-tracking 

studies in New York and Pennsylvania indicate that Indiana bats are capable of migrating at 

least 30-40 miles (48-64 km) in one night (Sanders et al. 2001, Hicks 2004, Butchkoski and 

Turner 2006). 

 

There is some evidence that bats in the Appalachian Mountain region and Northeast follow 

landscape features while migrating. Based on observations of 22 Indiana bats tracked during 

spring telemetry studies in Pennsylvania from 2000 to 2006, bats appeared to go out of their 

way to follow tree lines, including riparian buffers along streams through otherwise developed 

areas, and avoided open areas (Turner 2006). Several bats tracked during spring migration 

from the South Penn Tunnel in south-central Pennsylvania appeared to be moving along US 

Route 220, also known as the Appalachian Throughway, which follows a generally northeast-

southwest direction in line with the Appalachian Mountains (J. Chenger, Bat Conservation and 

Management, Inc., pers. comm.). Similarly, 12 bats tracked during spring migration in western 

Virginia generally followed ridges that run northeast-southwest, with only one bat flying east 

(i.e., into the Shenandoah Valley) and none flying west (i.e., over the higher mountain ridges 

into West Virginia), suggesting that bats used ridgeline corridors as migration flyways (McShea 

and Lessig 2005). 

 

5.1.3.3 Summer Habitat 

Suitable summer habitat includes roosting, foraging, and commuting areas. Suitable summer 

roosting habitat is characterized by trees (dead, dying, or alive) or snags with exfoliating or 
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defoliating bark, or containing cracks or crevices that can be used as a roost. Foraging habitat 

includes forested patches, wooded riparian corridors, and natural vegetation adjacent to these 

habitats. Commuting habitat includes open corridors in wooded tracts, tree lines, wooded 

hedgerows, and other pathways that are connected to roosting or foraging areas (USFWS 

2007). 

 

In the summer, female Indiana bats predominantly roost under slabs of exfoliating bark, 

preferring not to use tree cavities, but occasionally using narrow cracks in trees (Kurta 2004). 

Due to their cryptic nature, the first Indiana bat maternity colony was not discovered until 1971 

(Cope et al. 1974, Gardner and Cook 2002). Maternity colonies vary greatly in size in terms of 

number of individuals and number of roost trees used, with members of the same colony 

utilizing over 20 trees during one season (Kurta 2004). Roosts are usually located in dead trees, 

though partly dead or live trees (e.g., if the species has naturally peeling bark) may also be used 

(USFWS 2007). A meta-analysis of 393 roost trees in 11 states found 33 tree species that were 

used, with ash (Fraxinus spp.), elm (Ulmus spp.), hickory, maple, poplar (Populus spp.), and 

oak accounting for approximately 87% of trees documented (Kurta 2004). Roost trees also vary 

in size. Typically, roost trees are greater than 9.0 inches (22 cm) diameter at breast height (dbh; 

Kurta 2004). The mean size roost tree in the aforementioned meta-analysis was 18 ± 1.0 inches 

(45 ± 2.0 cm; range 11 to 24 inches [28 to 62 cm]; Kurta 2004, Britzke et al. 2006). The smallest 

maternity roost tree recorded was four inches (11 cm) dbh (Britkze 2003). Primary roosts can be 

much larger. For example, the average of five primary roosts used between 1997 and 2001 

during long-term studies of the Indiana bat at the Indianapolis International Airport was 25.9 

inches (65.8 cm; Sparks, unpublished data).  

 

Maternity colonies use primary roosts and alternate roosts. Primary roosts were defined by 

Callahan (1993) in terms of number of bats (i.e., roosts used by more than 30 bats), but may 

also be defined by the number of bat-days the roosts are used over one maternity season 

(Kurta et al. 1996, Callahan et al. 1997, USFWS 2007). As maternity colonies decline due to 

White-Nose Syndrome (WNS), a disease that is described in greater detail in Section 5.1.5.2 

emergence counts from primary roosts may be substantially lower than 30 bats (C. Copeyon, 

pers. comm.). Primary roosts are used throughout the summer, while alternate roosts are used 

less frequently and may be important during changing weather conditions (temperature and 

precipitation), or when the primary roost becomes unusable (Callahan et al. 1997). 

 

An important characteristic for the location of maternity roost sites is a mosaic of woodland and 

open areas, with the majority of maternity colonies across the range of the species having been 

found in agricultural areas with fragmented forests (USFWS 2007). However, this is not the 

case in Pennsylvania, where maternity colonies are located in predominantly forested areas. 

Further, absolute height of the roost tree appears to be less important than the height of the tree 

relative to surrounding trees (Kurta 2004). Primary roosts usually receive direct solar radiation 

for more than half the day and are almost always located in either open canopy sites or above 

the canopy of adjacent trees (Kurta et al. 1996, 2002; Callahan et al. 1997). Primary roosts are 

usually not located in densely forested areas, but rather occur along forest edges or within gaps 

in forest stands where they receive greater solar radiation (USFWS 2007), a factor that may be 
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important in reducing thermoregulatory costs for reproductive females and their young (Vonhof 

and Barclay 1996). Female Indiana bats are able to use torpor to conserve energy during cold 

temperatures; however, torpor slows gestation (Racey 1973), milk production (Wilde et al. 

1999), and juvenile growth, and is costly when the reproductive season is short (Hoying and 

Kunz 1998, Barclay and Kurta 2007).  

 

The majority of maternity colonies have been found at relatively low elevation (less than 2,953 ft 

[900 m]), where temperature and growing season tend to be more favorable for rearing pups. 

One exception is a colony that has been reported from an elevation of approximately 3,800 ft 

(about 1,158 m) in the Nantahala National Forest in North Carolina (Britzke et al. 2003). 

However, it is possible that the southern latitude of this site reduces thermoregulatory costs that 

could occur at this elevation at more northern sites.  

 

Bats from the same maternity colony may use between 10 and 20 trees throughout the summer, 

but usually only one to three of these are considered primary roosts, where the majority of bats 

roost for part or all of the summer (Callahan 1993, Callahan et al. 1997). Alternate roost trees 

are typically used by individuals or small groups for only one day or a few days. Indiana bats 

typically switch roosts every two to three days, with the frequency of switching affected by 

reproductive condition of the female, roost type, weather conditions, and time of the year (Kurta 

et al. 2002, Kurta 2005).  

 

While the primary and alternate roosts of a maternity colony may change over the years, it is 

thought that foraging areas and commuting paths are relatively stable (Barclay and Kurta 2007); 

and roost area fidelity has also been noted (C. Copeyon, pers. comm.). Members of a maternity 

colony in Michigan used a wooded fence line as a commuting corridor for nine years (Winhold et 

al. 2005). In general, the distance from the roost to foraging areas varies from 0.3 to 5.3 miles 

(0.5 to 8.4 km; USFWS 2007); this distance may be constrained by the need to return to the 

roost periodically to nurse once the young are born (Henry et al. 2002). Lactating females have 

been shown to return to the roost two to four times during a night (Butchkoski and Hassinger 

2002, Murray and Kurta 2004). In Pennsylvania, for a single maternity colony the mean distance 

from the roost to the nearest edge of an activity center was 1.7 miles (2.7 km) and ranged from 

0.8 to 3.3 miles ([1.3 to 5.3 km]; Butchkoski and Turner 2005). In Indiana, 11 females used 

foraging areas on average 1.9 miles (3.0 km; range: 0.5 to 5.3 miles [0.8 to 8.4 km]) from their 

roosts (Sparks et al. 2005); and, in Michigan, the distance between roosts and foraging areas 

was 1.5 miles (range: 0.3 to 2.6 miles [0.5 to 4.2 km]; Murray and Kurta 2004). 

 

Although individuals from a maternity colony appear to show fidelity to a general home range 

within and between years (Sparks et al. 2004), it is difficult to determine a common home range 

size due to the differences in methodology (Lacki et al. 2007). In Indiana, mean home range 

was 358 ± 44 acres (145 ± 18 ha); Sparks et al. 2005); while on the Vermont-New York state 

line it was 205 ± 203 acres (83 ± 83 ha); Watrous et al. 2006). Both of these estimates are 

higher than for a single female in Pennsylvania, whose home range was estimated at 52 acres 

(21 ha; Butchkoski and Turner 2006). As well as differences in methodology, the range of home 

ranges estimated likely reflects differences in habitat quality between sites. 
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5.1.3.4 Fall Migration and Swarming 

Indiana bats start leaving their summer habitat as early as late July and begin arriving at 

hibernacula in August (USFWS 2007). Little is known about Indiana bat behavior during fall 

migration. During spring, Indiana bats emerge from their hibernacula roughly when weather 

conditions are appropriate. Because they are relatively easy to capture while roosting in their 

hibernacula, many Indiana bats have been captured and tracked from their hibernacula to their 

summer ranges, providing information on spring migration movements and timing. Conversely, 

prior to fall migration, Indiana bats are dispersed throughout their summer range, and it is 

thought that they begin migration in a staggered fashion, making capture and tracking of 

individuals from their summer range to their swarming areas and hibernacula difficult. 

Consequently, most of what is known about fall migration comes from band returns (i.e., 

individuals that are banded during the summer and subsequently documented during winter 

hibernacula counts), which provide information about migration distances and beginning and 

ending destinations, but not information about timing or migration routes. However, it is thought 

that fall migration takes longer and is less direct than the relatively direct and short-term spring 

migration (USFWS 2011b). 

 

When Indiana bats arrive at hibernacula, they perform a behavior known as swarming, in which 

they fly around the entrances in an attempt to find mates (Cope and Humphrey 1977). Once 

arriving at hibernacula, females may only remain active for a few days, whereas males remain 

active, seeking mates into late October and early November (timing varies with latitude and 

annual weather conditions). During the swarming period, most male Indiana bats roost in trees 

in the area surrounding a hibernaculum during the day and fly to their hibernaculum at night 

(USFWS 2007). Clusters of active bats have also been observed roosting in caves during 

swarming events (Gumbert et al. 2002).  

 

The maximum distance between identified roost trees and associated hibernacula varies among 

telemetry studies conducted during the fall roosting and swarming season. Most telemetry 

studies conducted during fall swarming have occurred outside of hibernacula with relatively 

small populations of Indiana bats. A fall telemetry study was carried out at the South Penn 

Tunnel hibernaculum (P3) to identify fall (swarming) habitat used by male and female Indiana 

bats; eight female and nine male Indiana bats were radio-tagged. Female bats roosted as far as 

11.1 miles (17.9 km) from the hibernaculum and foraged as far as 12.0 miles (19.3 km) from the 

hibernaculum. Male bats roosted and foraged as far as 7.9 miles and 9.3 miles (12.7 km and 

15.0 km) from the hibernaculum, respectively (Chenger and Sanders 2007). At two small P3 

hibernacula in Kentucky, Indiana bats roosted primarily within 1.5 and 2.5 miles (2.4 and 4.1 

km) of the cave entrances (Kiser and Elliot 1996, Gumbert 2001). In Virginia, all roost trees 

identified from eight male and three female Indiana bats were within 0.9 miles (1.4 km) of a P3 

hibernaculum (Brack 2006). In Michigan, Kurta (2000) tracked two male Indiana bats to roost 

trees located 1.4 and 2.1 miles (2.2 and 3.4 km) from a P4 hibernaculum.  

 

Bats were documented roosting further from hibernaculum in areas with larger populations of 

hibernating bats. Outside of the Long Run Mine (with a hibernating population of 100 Indiana 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC 30 October 2017 

bats and upwards of 90,000 total bats in 2006), a male Indiana bat twice traveled nine miles (14 

km) from the hibernaculum where it was captured (USFWS 2007). In Missouri, radio-tagged 

individuals traveled maximum distances of 4.0 miles (6.4 km) away from the nearby hibernacula 

that had a collective hibernating population of 2,495 individuals (Rommé et al. 2002). During 

telemetry studies outside Wyandotte Cave in Indiana, two females were relocated 19.1 miles 

(30.7 km) away from the cave (Hawkins et al. 2005, USFWS 2007). The longer distances 

traveled by bats at larger hibernacula seem to suggest that the density of bats influenced how 

bats use the area surrounding hibernacula (Hawkins et al. 2005). As the density of bats 

swarming outside of the hibernaculum increases, bats may need to move farther from the site to 

find available roost and prey resources. 

  

Indiana bats tend to roost more often as individuals in fall than in summer (USFWS 2007). 

Roost switching occurs every two to three days, and trees used by the same individual tend to 

be clustered. Similar to summer roosts, fall roost trees most often are in sunny forest openings 

created by natural or human disturbance (USFWS 2007). Indiana bats show strong site fidelity 

(especially females) and typically return to the same hibernacula year after year (Hall 1962, 

LaVal and LaVal 1980, Gumbert et al. 2002). However, a bat captured during swarming at the 

Canoe Creek Mine in fall 2007 was captured in a cave in Tucker County, West Virginia, in winter 

2009-2010, a distance of approximately 133 miles (214 km; C. Butchkoski, PGC, and C. Stihler, 

West Virginia Department of Natural Resources [WVDNR], pers. comms.). Similarly, a female 

bat that was captured emerging from the South Penn Tunnel in Somerset County, Pennsylvania 

in the spring of 2007 was recaptured in winter 2009-2010 at Hellhole Cave in Pendleton County, 

West Virginia, a distance of approximately 86 miles (138 km; C. Butchkoski, C. Stihler, pers. 

comms.). Similarly, Hall (1962) also reported Indiana bats apparently switching between 

hibernacula. 

5.1.4 Demographics 

Female Indiana bats give birth to one young per year, similar to most bats of temperate regions 

(Mumford and Calvert 1960, Humphrey et al. 1977, Thomson 1982), and the birth rate of males 

to females appears to be essentially even (Hall 1962, Myers 1964, LaVal and LaVal 1980). The 

age of reproductive maturity, or first breeding, is highly variable in insect-eating bats of the 

family Vespertilionidae (to which Indiana bats belong), ranging from three to 16 months in both 

sexes (Tuttle and Stevenson 1982). Guthrie (1933) reported that female Indiana bats are 

sexually mature by the end of their first summer, although there may be considerable 

intraspecific variation in the age of sexual maturity (Racey 1982). Butchkoski and Turner (2006) 

reported that one female Indiana bat in a Pennsylvania maternity colony, initially captured as a 

juvenile in July 2001 and recaptured each of the next four summers, did not reproduce until she 

was three years old. Age of reproductive maturity likely varies with latitude (Racey and Entwistle 

2003). 

 

Many studies of common bats of temperate regions show that within a species, the proportion of 

breeding females may vary dramatically among populations and between years, and this 

variation is typically due to weather and other environmental factors (e.g., amount of rainfall and 

temperature; Racey and Entwistle 2000, Barclay et al. 2004). The proportion of females in a 
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population that produce young each year is thought to be fairly high (USFWS 2007). In one 

study, volant young were produced during two consecutive years of study by about 93% and 

82% of female Indiana bats, respectively (Humphrey et al. 1977), and in another study it was 

estimated that approximately 89% of adult females were in reproductive condition (pregnant, 

lactating, or post-lactating; Kurta and Rice 2002).  

 

Location and environmental factors likely influence reproductive rate, and there is concern that 

environmental threats, such as WNS, may lead to lower reproduction rates (Frick et al. 2009). 

WNS will be discussed in detail in the section below. Relatively little is known about normal 

annual survival rates for Indiana bats prior to the onset of WNS, either for adults or juveniles, or 

about background mortality of the species (USFWS 2007). It is expected however, that, similar 

to many other species, survival of Indiana bats is lowest during the first year of life, and that 

threats and sources of mortality vary during the annual cycle. During summer months, sources 

of mortality may include loss or degradation of forested habitat, predation, human disturbance, 

and other man-made disturbances (Kurta et al. 2002, USFWS 2007). In addition, it is plausible 

to assume that individual maternity roost trees occupied by both roosting female adults and 

pups are felled occasionally by both natural and man-made forces, such as high winds, storms, 

timber harvests, and land clearing. These impacts may vary based on whether relatively dense 

female colonies are affected compared to dispersed males.  

 

Natural and man-made factors may also impact Indiana bats during the fall migration and/or 

swarming periods; both male and female Indiana bats are affected during the fall migration 

period over a dispersed area and are affected during the swarming period within concentrated 

areas in close proximity to hibernacula. During the winter months, impacts may include humans 

killing bats, human disturbance, or natural or human-caused modifications of hibernacula and 

surrounding areas that physically disturb the bats or change the microclimate within the 

hibernacula (USFWS 2007). Human disturbance during hibernation may cause direct mortality 

of large numbers of Indiana bats that are concentrated in a relatively small area as a result of 

disruption of normal hibernation patterns. In addition, other sources of winter mortality may 

include natural predation, natural disasters that impact hibernacula, and WNS, which currently is 

impacting hibernating bats more than any other perturbation.  

 

Age structure and survival rates among different life stages of Indiana bats are poorly 

understood, due in part to the lack of accurate techniques for aging individuals (Anthony 1988, 

Batulevicius et al. 2001 [as cited by USFWS 2007]). The only comprehensive estimates of 

Indiana bat demographic rates currently available were developed by Humphrey and Cope 

(1977) based on banding of unknown-age bats over a 23-year period at hibernacula. These 

data suggested that although survival rates following weaning are unknown, the lowest survival 

occurred in the first year after banding. This differs from the findings of another study that 

suggest a juvenile mortality rate of about 8%. However, this was based on one season of 

observation at only one maternity colony (Humphrey et al. 1977). 

 

Humphrey and Cope (1977) hypothesized that there are two distinct survival phases of adult 

Indiana bats: (1) one year to six years after banding, where annual survival rates were constant 



North Allegheny Habitat Conservation Plan 

 

North Allegheny Wind LLC 32 October 2017 

at approximately 70% and 76% for males and females, respectively; and (2) six to 10 years after 

banding, where there was a lower, constant annual survival rate of 36% and 66% for males and 

females, respectively. After 10 years, the survival rate for females dropped to only 4%. The 

authors suggested the lower rate may have been attributable to increased costs of migration 

and reproduction during old age, or due to sampling error, as a very small number of females 

remained alive after 10 years (Humphrey and Cope 1977). However, Indiana bats have been 

known to live much longer, with the oldest known Indiana bat captured 20 years after it was first 

banded (LaVal and LaVal 1980).  

 

More recently Boyles et al. (2007) reanalyzed a subset of the Humphrey and Cope (1977) data 

with a newer, more flexible, and less biased Cormack-Jolly-Seber model. The Boyles et al. 

(2007) estimate suggested that apparent survival is considerably higher than estimated by 

Humphrey and Cope (1977) the first year after banding and lower the second year after 

banding. Following the first two years after banding, survival estimates were similar, but slightly 

lower than those reported by Humphrey and Cope (1977). More research is needed to define 

annual survival rates of Indiana bats more accurately; however, data from Humphrey and Cope 

(1977) suggest that annual mortality of adult females is likely to be between 24% and 34% up to 

the age of 10.  

 

OôShea et al. (2004) summarized survival rates for a number of species, including little brown 

bat, a closely related species. The range of survival rates cited varies considerably from 

approximately 13% to 86%, while other Myotis species also had variable survival rates, ranging 

from approximately 6% to 89% (OôShea et al. 2004). However, in general, studies indicate that 

survival for first year juveniles was generally lower than for adults. 

5.1.5 Species Status and Occurrence 

5.1.5.1 Nationwide 

Since its description as a separate species, Indiana bat populations are believed to have 

experienced marked population declines. The Indiana bat was listed as being in danger of 

extinction in 1967 under the Endangered Species Preservation Act (ESPA) of 1966 (32 FR 

4001) because of large decreases in population size, an apparent lack of winter habitat, and a 

general lack of knowledge about the species biology and distribution (USFWS 1983, 1999, 

2007). It was later listed as a federally endangered species under the ESA when that statute 

was enacted. A final designation of critical habitat for the Indiana bat was issued on September 

24, 1976 (41 FR 41914) and included 11 caves and two mines3. No USFWS-designated Indiana 

bat critical habitat occurs in the Plan Area or elsewhere in Pennsylvania.  

 

                                                
3
 Designated critical habitat occurs in six states and includes: Blackball Mine (LaSalle County, Illinois), Big Wyandotte 

Cave (Crawford County, Indiana), Rayôs Cave (Greene County, Indiana), Bat Cave (Carter County, Kentucky), 

Coach Cave (Edmonson County, Kentucky), Cave 021 (Crawford County, Missouri), Caves 009 and 017 

(Franklin County, Missouri), Pilot Knob Mine (Iron County, Missouri), White Oak Blowhole Cave (Blount County, 

Tennessee), and Hellhole Cave (Pendleton County, West Virginia). 
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The first Indiana Bat Recovery Plan, published by the USFWS in 1983, outlined the Indiana 

batôs habitat requirements, critical habitat, potential causes for declines, and recovery objectives 

(USFWS 1983). In 1999, the USFWS published the Agency Draft Indiana Bat (Myotis sodalis) 

Revised Recovery Plan (USFWS 1999). In 2007, the USFWS completed an extensive literature 

search and provided updated information on the Indiana bat in the revised 2007 Draft Recovery 

Plan (USFWS 2007)4. Like its predecessor, the 2007 Draft Recovery Plan focused on protection 

of hibernacula, but also increased the focus on summer habitat and proposed use of four RUs: 

Ozark-Central, Midwest, Appalachian Mountains, and Northeast.  

 

A combination of preliminary data on differences in population trends, population discreteness 

and genetic differentiation (mostly associated with the Northeast RU), and broad-level 

differences in macrohabitats and land use were used to delineate RU boundaries (USFWS 

2007). The Project falls within the AMRU, which includes the states of Pennsylvania, Maryland, 

Virginia, West Virginia, North Carolina, and the far eastern section of Tennessee (Figure 5.3, 

USFWS 2007). The Indiana bat population is not panmictic; i.e., movements of individuals and 

gene flow seem to be generally restricted to RU boundaries (USFWS 2007)5. Since the Project 

is located in the AMRU, Project-related impacts are expected to occur in the AMRU population. 

However, due to paucity of data across the Indiana bat range, discussion of the Indiana bat and 

Project impacts will rely on Indiana bat information collected from all RUs as appropriate. 

 

Since the release of the first Indiana Bat Recovery Plan in 1983, the USFWS has implemented 

a biennial monitoring program at P1 and P2 hibernacula in an effort to monitor the overall 

Indiana bat population (USFWS 2007). In 1965, the overall Indiana bat population was 

estimated at over 880,000 individuals (USFWS 2007). From 1965 to 2001, there was an overall 

decline in the range-wide population of the Indiana bat (USFWS 2007). Despite the discovery of 

many new, large hibernacula during this time, the range-wide population estimate dropped 

approximately 63% from 1965 to 2001 (to 328,618 individuals). Since the advent of systematic 

survey efforts to estimate population numbers, some specific drivers have been clearly 

associated with positive and negative population trends at some of the largest hibernacula (e.g., 

changes in cave air flow and temperatures, and human-disturbance levels), but the underlying 

causes of population change at other hibernacula remain unknown.  

 

Indiana bat population numbers were updated in 2017 based on the most recent census 

(USFWS 2017, Table 5.1). The 2017 range-wide Indiana bat population estimate totaled 

530,705 bats, which represents a 3.5% decrease from 2015 to 2017 (USFWS 2017). As of the 

fall of 2009, the USFWS considers the population trend to be declining as a result of WNS, with 

no expectation of a trend reversal in the foreseeable future (USFWS 2009). 

                                                
4
 It should be noted that public review of the 2007 Draft Recovery Plan was not completed and it was therefore not 

formally adopted by the USFWS. 
5 

Although note that some movement between RUs may occur. For example, some bats from the AMRU may migrate 

to Ohio; the Pennsylvania Game Commission tracked several bats from near Pittsburg heading towards 

Youngstown, Ohio, but lost them due to weather before it was determined whether or not they flew into Ohio (K. 

Lott, USFWS, pers. comm.) 




