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EXECUTIVE SUMMARY  

 

The Pennsylvania Alternative Energy Portfolio Standards Act, signed in 2004, requires 

that 18% of electricity sold to retail customers come from renewable energy sources within 15 

years.  To further understand, avoid, and minimize potential impacts to wildlife and its habitat 

from wind energy development, the Pennsylvania Game Commission (PGC) worked 

collaboratively with the wind industry to develop a Voluntary Wind Energy Cooperative 

Agreement (Cooperative Agreement) in 2007.  The Cooperative Agreement requires at least one 

year of standardized pre-construction surveys and two years of standardized post-construction 

mortality monitoring at proposed or active wind energy facilities.  Effort level for surveys is 

determined by assigned risk levels designated by the PGC using criteria outlined in the 

Cooperative Agreement.   The results of pre-construction surveys are used by the PGC to 

prescribe avoidance and minimization measures whereas post-construction monitoring enables 

the PGC to assess the impacts of wind energy development to wildlife in Pennsylvania and apply 

adaptive management techniques to further avoid, minimize, and mitigate wildlife impacts.  This 

report summarizes pre- and post-construction survey data gathered by Cooperators through June 

30, 2010.   

 

¶ During that time, 28 Cooperators were signatories of the Cooperative Agreement, 

representing 73% of wind projects in Pennsylvania, and 88% of the total number of 

developers who have active operations in Pennsylvania.  See the Cooperators section for 

further information.    

 

¶ Over 150 wildlife surveys have been conducted by Cooperators since 2007, resulting in 

better turbine placement to minimize potential impacts, protection of bat roosting 

locations, abandonment of sites for development, and start of the assessment process to 

further understand the scale of mortality at Pennsylvania wind sites.  See the Survey 

Results Summary section for further information.   

 

o Most sites observed at least one bald eagle (Haliaeetus leucocephalus) or golden 

eagle (Aquila chrysaetos) during pre-construction raptor surveys but, unlike the 

fall surveys, it appears that eagle observations in the spring are related to raptor 

risk level.  High risk sites tended to have higher counts of bald and golden eagles 

compared to lower raptor risk sites, suggesting that the current PGC pre-

construction risk assessment designations may be appropriate.  However, to date 

no post-construction eagle mortality has been documented at any Pennsylvania 

wind site.  

 

o A short-eared owl (Asio flammeus) presence/absence survey was conducted in 

2009 at one site and no short-eared owls were documented during the survey.  

While the Cooperator is responsible for conducting all surveys required within the 

project area, PGC staff was able to help reduce monitoring costs for this 

Cooperator by conducting the winter portion of this survey.  The Cooperator 

conducted the nesting survey.   
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o Due to issues regarding the collection, recording, and submission of bat acoustic 

surveys, the PGC will draft additional guidance prior to the 2011 bat acoustic 

survey season to address these inconsistencies. 

 

o Telemetry surveys conducted in 2008 on eastern small-footed (Myotis leibii) and 

Indiana bats (Myotis sodalis) yielded new capture locations, roost locations, and 

foraging areas for both species.  This new information has since been submitted 

for inclusion into the Pennsylvania Natural Diversity Inventory (PNDI). See the 

Bats: Telemetry section for further information. 

 

o A new hibernaculum containing the federally and state-listed endangered Indiana 

bat was located in 2009.  Also, telemetry of eastern small-footed bats documented 

roost locations and foraging areas that were submitted for inclusion into PNDI.  

See the Bats: Telemetry section for further information. 

 

o A Cooperator at a site where fresh and old Allegheny woodrat (Neotoma 

magister) sign was documented has committed to conducting additional studies, 

including pre-and post-construction trapping of woodrats to determine the impacts 

of the wind facility on the active population in the area.  At a second site where 

only old woodrat sign was documented, the site plan was adjusted to exclude the 

area where old woodrat sign was documented.   

 

o The average estimated bats/turbine/year for the five surveys that followed PGC 

protocol was 24.6 (range 6.8 ï 42.7).  Hoary bats (Lasiurus cinereus) comprised 

30% of bat mortality documented at cooperating wind facilities.  Adult male bats 

were documented more often than juvenile or female bats.  No threatened or 

endangered bat mortalities have been documented.  However in 2009, two 

Seminole bat (Lasiurus seminolus) fatalities were documented at one site during 

post-construction mortality monitoring surveys.  Seminole bats are known to 

occur in Pennsylvania, but are uncommon.  The two carcasses were in excellent 

condition and one was submitted to the Carnegie Museum of Natural History, 

Pittsburgh and the second to The State Museum of Pennsylvania, Harrisburg to be 

preserved as voucher specimens. 

 

o The average estimated birds/turbine/year for seven of the eleven surveys that 

followed PGC protocol was 3.9 (range 1.7 ï 9.8).  Passerines accounted for the 

largest portion of bird mortality at wind sites, including three migrants that are 

listed as endangered breeding birds in Pennsylvania.  All three fatalities occurred 

in September 2009 with one being documented at each of three different wind 

sites.  The three endangered birds documented were two blackpoll warblers 

(Dendroica striata) and one yellow-bellied flycatcher (Empidonax flaviventris).  

All  three were determined to be migrants (i.e. not from the local breeding 

population) by the PGC due to the lack of breeding habitat in the vicinity and the 

time of year mortalities occurred.     

 

o Cooperators did not document any large kills (greater than 50 animals in a single 

day event).   
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¶ Contributions to other wind related studies were made using specimens collected at the 

various Pennsylvania wind sites.  A total of 1,109 samples (hair and/or tissue) were 

submitted to Eric Britzke of United States Army Corps of Engineers, Engineer Research 

and Development Center, Vicksburg, MS for use in various ongoing bat genetic studies.  

Twenty-four bat heads were submitted to the Center for Disease Control Rabies 

Laboratory, Atlanta, GA for a study investigating the prevalence of rabies infection in 

bats that are struck by wind turbines.  Wing scores from 830 bats were submitted for use 

in the study entitled White Nose Syndrome: Multi-state Coordination, Investigation and 

Response to an Emerging Wildlife Health Threat.  See the Contributions to other wind 

related studies section for further information.    

 

¶ The PGC, in cooperation with the Pennsylvania Wind and Wildlife Collaborative and 

Cooperators, drafted best management practices.  See Appendix G for further 

information. 

 

¶ Indiana Bat Conservation Fund (IBCF) has been established to provide a dedicated 

source of funding that will 1) ensure that the direct, indirect, and cumulative adverse 

effects on the federally and state-listed endangered Indiana bats are adequately offset 

within the Pennsylvania and 2) result in tangible conservation and recovery benefits to 

the Indiana bat within the Commonwealth of Pennsylvania.  It is agreed and understood 

that the IBCF will not be used for reviews of wind power projects, unless the wind 

developer has signed onto the PGC Cooperative Agreement and is in compliance with 

that Agreement.  See the Mitigation efforts section for further information. 

 

¶ Research at Cooperator wind sites in PA, on bat deterrents and curtailment has shown 

promise to reduce bat mortality at operational wind sites.  See the Overall 

Success/Challenges section for further information.  

 

¶ The Commonwealth established a new Right-to-Know Law 65 P.S. §§ 67-101-67.3103, 

effective January 1, 2009.  That law changed the definition of public record and expanded 

the categories of documents that are exempt from disclosure.  In order to clarify for the 

PGC and the public how the new Right-to-Know law will be implemented by the PGC, 

the PGC Commissioners unanimously voted on April 20, 2010 to amend 58 Pa. Code to 

include §131.9 (Disclosure of certain records).  With regard to wind power records, the 

amendment stated:   In accordance with the Right-to-Know law (65 P.S. §§ 67-101-

67.3103), public access to the following records, wherever located, will and shall only be 

made as set forth in paragraphs (1) ï (4) below:  (1) Wind power records.  Commission 

annual reports and Pennsylvania Natural Heritage Program clearance correspondence 

respecting existing or proposed wind power facilities will be provided upon request, but 

redacted as necessary.  All other records are pre-deliberative, proprietary or tending to 

identify the location of threatened or endangered species and will not be disclosed.  This 

change was, in part, needed to better protect the species of concern data collected by the 

wind energy cooperatorsô voluntary monitoring efforts.  See the Overall 

Success/Challenges section for further information. 
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The Cooperative Agreement has allowed Pennsylvania to become one of the national leaders in 

determining and addressing wildlife impacts from wind energy development. The collaborative 

efforts between the wind industry and the PGC will continue to provide all involved parties with 

valuable information needed to best manage wildlife at wind energy sites.  Cooperators have 

proven to be partners in developing conscientious renewable energy with the highest regard to 

the Commonwealthôs wildlife resources and have set an example that others should aspire to 

follow.  
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INTRODUCTION/BACKGROUND  
 

Act 213 of 2004, the Alternative Energy Portfolio Standards Act, signed into law by 

Governor Edward G. Rendell on November 30, 2004, requires that 18% of the electricity sold to 

retail customers in Pennsylvania come from renewable and advanced energy sources within 15 

years.  One of the technologies that will compete for a substantial share of Pennsylvaniaôs 

alternative energy market is wind power.  Under the direction of William A. Capouillez, Bureau 

Director of Wildlife Habitat Management, the Pennsylvania Game Commission (PGC) worked 

collaboratively with numerous wind energy developers (Cooperators) to immediately address 

potential impacts to the Commonwealthôs bird and mammal resources.   

 

As a result of this partnership, PGC biologists from the Bureaus of Wildlife Habitat Management 

and Wildlife Management, who have expertise in Pennsylvania bats, birds, and threatened and 

endangered bird and bat species and their habitats, drafted the PGC Wind Energy Voluntary 

Cooperative Agreement (Cooperative Agreement) in 2007.  The Cooperative Agreement draft 

was then presented to all available wind energy developers as well as the Pennsylvania Wind and 

Wildlife Collaborative to further facilitate both natural resource agencies and non-governmental 

organizations input.  The Cooperative Agreement was finalized and the first Cooperators signed 

the agreement on April 18, 2007 after a public news release and formal ceremony was held. 

 

To effectively implement the Cooperative Agreement, the PGC created four limited-term 

wildlife biologist positions dedicated to wind energy in 2007; a statewide wind energy project 

coordinator based in Harrisburg in the Bureau of Wildlife Habitat Management and three field 

support positions that are responsible for two of the six PGC operational regions.  The support 

positions are based in the Southwest region (NW/SW), Northcentral region (NC/SC), and 

Northeast region (NE/SE).  The field support positions were strategically placed in regions of the 

state to meet the anticipated workload of project reviews and monitoring where the greatest 

project development was occurring.  Wildlife management supervisors in each of these regions 

oversee the support positions and work with the statewide coordinator to manage PGC program 

implementation.  The wind energy project coordinator position had been vacant since August 

2009 and, as of June 30, 2010, two of the three support positions remained vacant.  The 

Commonwealthôs hiring freeze severely impacted the Commissionôs ability to fill these 

vacancies.  However, some progress has been made (wind energy project coordinator position 

was filled in August 2010) and the Commission is hopeful that full staffing will exist in 2011. 

 

This report summarizes pre- and post-construction survey data gathered by Cooperators through 

June 30, 2010.  For an in-depth review of the Cooperative Agreement and its accompanying 

protocols, and/or for more background information on the Cooperative Agreement, which can be 

found in the first annual report, go to the PGCôs public website at www.pgc.state.pa.us, click on 

ñWildlifeò, ñHabitat Managementò, and then click on ñWind Energy.ò 

 

COOPERATORS 

 

On April 18, 2007, 12 Cooperators entered into the Cooperative Agreement: AES 

Headwaters Wind; AES Keystone Wind; E.ON Climate & Renewables North America (formerly 

Airtricity, Inc.); Competitive Power Venture, Inc.; Energy Unlimited; Freedom Wind Energy; 

Gamesa Energy USA; Iberdrola Renewable Energies USA; PPM Atlantic Renewable; ReEnergy; 
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First Wind (formerly UPC Wind Management); and US Wind Force.  Between April 18, 2007 

and June 30, 2010, an additional 16 Cooperators entered into the Agreement for a total of 28.  
The additional Cooperators were Acconia Wind Energy USA; Allegheny Ridge Wind Farm; 

AMP-Ohio/MESA; BP Alternative Energy; Everpower Renewable; Forward and Lookout 

Windpower; Global Winds Harvest, Inc.; Laurel Hill Wind Energy; Penn Wind, Wind Park Bear 

Creek; Invenergy Wind Development; Tuthill Corporation Dba Blue Mountain Ski Area; PPL 

Renewable Energy; New Tech Wind Inc.; Duke Energy; and Apex Wind Energy Holdings.  As 

of June 30, 2010, no Agreements had been terminated by either party (Cooperator or PGC).   

 

The Cooperatorsô wind projects represent 73% (63 of the 86) of the wind projects that the PGC 

was aware of through June 30, 2010.  Of the 63 Cooperator-owned projects, 19 were 

grandfathered into the Agreement, meaning the projects were either planned for construction 

within one year of entering the Cooperative Agreement or were already built and thus were only 

required to perform post-construction surveys.  Table 1 summarizes the status of wind energy 

projects in Pennsylvania as of June 30, 2010. 

 

Table 1.  Status of wind energy projects in Pennsylvania as of June 30, 2010. 

 

 Cooperator Non-Cooperator Total 

Active 11 5 16 

¶ Mega-Watts  619 129 748 

¶ Total turbines 333 87 420 

Proposed 52 18 70 

¶ New 44 18 62 

¶ Grandfathered 8 N/A 8 

Total projects 63 23 86 

 

NON- COOPERATORS 

 

There are five additional wind energy developers in Pennsylvania with active or proposed 

wind sites who have not signed the Cooperative Agreement. These companies include a 

subsidiary of Florida Power & Light Energy, NextEra Energy Resources (five active wind sites), 

Reading Anthracite (one proposed wind site), STK Renewables (three proposed wind sites), 

OwnEnergy (two proposed wind sites), and Laurel Highlands Energy (three proposed wind 

sites).  There are an additional eight sites in early stages of project proposal for which the 

potential developer has not been identified.   

 

The PGC is currently investigating the monitoring efforts and site mortality of bats and birds of 

those non-Cooperators, prioritized by project site location and risk assessment from the PGCôs 

internal reviews.  These investigative efforts by the PGC will be directed towards assuring that 

all projects, including non-Cooperators, are employing feasible measures of protection and 

minimization of adverse impacts, which are anticipated to occur to the Commonwealthôs bat and 

bird resources.  

 

Currently, very few wind developers with active wind sites in Pennsylvania have not signed the 

PGC Cooperative Agreement and are not conducting post-construction monitoring.  The most 

significant developer not signed into the Cooperative Agreement, that currently has the largest 
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projects, greatest number, and highest risk projects in Pennsylvania, is Florida Power & Light 

Energyôs subsidiary, NextEra Energy Resources.  Developers that have bat mortality continue to 

be investigated so the PGC can determine the proper course of action to safeguard and conserve 

bat and bird species with regard to mortality from wind energy facility operation.  In fact, 

NextEra Energy Resources has received written warnings and several letters from the PGC 

regarding their post-construction monitoring efforts at their five active wind facilities in 

Pennsylvania.  Each time the PGC has investigated sites not enrolled in the Cooperative 

Agreement, three times over the last two years, the PGC has found evidence of mortality.  Some 

of the bat carcasses found during these investigations were tested and found to have evidence of 

barotrauma, indicating the cause of mortality was the operation of the wind facility. The PGC 

will continue to investigate all wind sites, paying careful attention to those not signed into the 

Cooperative Agreement, in an effort to further ascertain what avenues, including potential legal 

action, may be deemed appropriate to safeguard and conserve bat and bird species within the 

project area. 

 

OBJECTIVES & GOALS  

 

For an in depth review of the Cooperative Agreement pre-and post-construction 

objectives and goals, please reference the Cooperative Agreement and the 1
st
 Annual Report 

which can be found on the PGCôs public website at www.pgc.state.pa.us, click on ñWildlifeò, 

ñHabitat Managementò, and then click on ñWind Energy.ò 

 

RISK ASSESSMENTS & PGC REVIEW OF PROJECTS   
 

The risk assessments assigned for bats and raptors dictates what surveys and level of 

effort are required.  Risks associated with specific bird and mammal species of special concern 

are addressed separately through targeted surveys.  The PGC, using the criteria listed in the 

Cooperative Agreement, determines the risk level for monitoring and survey efforts.  The 

Cooperative Agreement protocols use the term ópriority levelô rather than órisk levelô.  These 

terms are related and can be used interchangeably.  For example, a high risk raptor site is also a 

high priority site for raptor surveys.  The risk level may be adjusted based on new, relevant 

information.  From 2007-2008, bat risk level increased from low to high at three sites based on 

pre-construction survey results and no sites had their bat or raptor risk level decreased or raptor 

risk increased due to pre-construction survey results (Capouillez and Librandi Mumma 2008).  In 

2009, risk levels were adjusted at four sites:  one site had both its bat risk and raptor risks 

increased due to pre-construction survey results; one site had its raptor risk increased due to pre-

construction survey results; one site had its bat and raptor risks decreased due to revisions to the 

project area; and one site had its raptor risk decreased due to revisions to the project area.  Table 

3 shows the raptor and bat risk assessments of the 86 wind projects as of June 30, 2010.   
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Table 3.  Raptor and bat risk levels of the 86 Pennsylvania 

wind projects as of June 30, 2010.   

 

Risk Level Raptor Bat 

Low 45 47 

Moderate 26   8 

High 15 31 

Not assessed yet   0   0 

 

Risk assessments provided by the PGC are used to determine monitoring effort and to help 

developers site their wind energy projects.  Cooperators are encouraged to submit proposed 

project information more than 14 months prior to construction so that the PGC can help in the 

early planning stages to avoid and minimize impacts to birds and mammals.  Those Cooperators 

who submitted information on proposed projects more than 14 months in advance noted the 

benefit to their planning and investor processes.  For example, they were better equipped to 

decide whether or not to proceed with conceptual projects based on the information provided by 

the PGC.  See the Avoidance, Minimization, and Mitigation section of this report for more 

information. 

 

PENNSYLVANIA  WIND PROJECT SITE LOCATI ON 

 

All  of the 86 proposed and active wind sites in Pennsylvania are located in one or a 

combination of the following physiographic provinces:  Appalachian Plateau, Ridge and Valley, 

Piedmont, and Central Lowlands (Figure 1).  Wind developers initially targeted ridge tops but 

they have started to branch out into the north central part of Pennsylvania and onto some of the 

less prominent ridges and summits statewide.  The northwest and southeast portions of 

Pennsylvania are also starting to be targeted for wind development.  This may change in the near 

future as prime locations are developed and offshore wind development efforts increase in the 

Great Lakes.  

 

The PGC classifies turbine configuration as one of the following: linear, linear groupings, 

clusters, and undetermined.  ñLinearò configuration is a single straight line of turbines.  ñLinear 

groupingsò are more than one linear string of turbines.  ñClustersò are turbines that are 

configured in non-linear groups.  ñUndeterminedò configurations were those projects in which 

turbine configuration has not yet been established.    The 86 sites include 20 linear, 15 linear 

groupings, 13 clusters, and 38 undetermined projects.  Of these known configurations, there are 8 

linear, 12 linear groupings, 13 clusters, and 21 undetermined within the Appalachian Plateau 

province and 11 linear, 3 linear groupings, no clusters, and 14 undetermined within the Ridge 

and Valley province.  There is one site in the Piedmont province (configuration undetermined), 

two that contain both the Appalachian Plateau and Ridge and Valley provinces (one 

undetermined and one linear configuration), and one site located within both Ridge and Valley 

and Central Lowlands provinces (undetermined configuration). 

 

Site locations are described as being ridgetop, escarpment, butte, or unknown.  This 

determination is made by examining topographical maps.  ñRidgetopò is defined as a long, 

narrow chain of hills or mountains.  ñEscarpmentò is defined as a transition zone involving a 

sharp, steep elevation differential, characterized by a cliff  or steep slope.  ñButteò is defined as 
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an isolated hill (or hills) with steep, often vertical, sides and a small flat top.  Site locations were 

designated by categories with the following frequencies:  30 ridgetop, 8 escarpments, 37 butte, 

and 11 unknown. 

 

Elevation of wind projects in Pennsylvania ranged from 600 to 3200 feet above sea level (Figure 

2); Pennsylvaniaôs elevation ranges from sea level to 3, 213 feet above sea level.   

 

The majority of Pennsylvaniaôs land cover is deciduous forest (57%; Williams et al. 2005) and 

90% of wind energy facilities occur in this land cover type.  The remaining 10% of Pennsylvania 

wind energy facilities, are built on agricultural (hay, pastures, or row crops) or mining (mines or 

quarries) lands.   On average, land cover types within Pennsylvania wind project areas include: 

71% deciduous forest, 11% pasture/grass, 5% row crops, 5% evergreen forest, 5% mixed 

deciduous forest, 2% water/wetland, and 1% residential, industrial, and/or commercial lands.  

Further analysis of land cover types in relation to pre- and post-construction survey results is 

planned for the future. 

 

 

 
    

 

Figure 1.  Pennsylvania wind projects (includes both active and proposed) by physiographic 

province and cooperator status, as of June 30, 2010.  

 

 


