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EXECUTIVE SUMMARY

The Pennsylvanidlternative Energy Portfolio Standards Asignedin 2004, requires
that 18% of electricity sold to retail customers come from renewable energy sources within 15
years To furtherunderstand, avoid, and minimize potential impacts to wildlife and its habitat
from wind energy developmentihd Pennsylvania Game CommissidRPGC) worked
collaboratively with the wind industry to develop \oluntary Wind Energy Cooperative
Agreemen{Coopeative Agreementin 2007. The CooperativeAgreement requireat leastone
year of standardizegre-construction surveys and two yearsstndardizegostconstruction
mortality monitoringat proposed oactive wind energy facilities Effort level for sirveys is
determined by assigned risk levels designated by the PGC using criteria outlined in the
Cooperative Agreement.  The results pe-constructionsurveys are used by the PGC to
prescribeavoidance and minimizatiomeasuresvhereas postonstructio monitoring enables
the PGC to assess the impacts of wind energy development to wildlife in Pennsghaagigly
adaptive management techniques to further avoid, minimize, and mitigate wildlife imphcts
report summarizes prand postconstructionsurvey datayatheredoy Cooperators through June
30, 2010.

91 During that time 28 Cooperators were signatories of the Cooperative Agreement,
representing 73% of wd projects in Pennsylvaniand 88% of the total number of
developers who have active operations in Pennsylva®eg theCooperatorssection for
further information.

1 Over 150 wildlife surveys have been conducted by Cooperators 2003 resulting in
better turbine placement to minire potential mpacts, 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 sBeg theSurvey
Results Summanection for further information.

0 Most sites observkat least one baldagle Haliaeetus leucocephalusr golden
eagle(Aquila chrysaetgsduring preconstruction raptor surveysut, unlike the
fall surveys, it appears that eagle observations in the spring are related to raptor
risk level. High risk sites tended to hawghercountsof bald andgolden eagles
compared to lower raptor risk sitesuggesting thathe current PGCpre-
construction risk assessment designations may be appropateever, to date
no postconstruction eagle mortality has been documented at any Pennsylvania
wind site.

o0 A shorteared owl(Asio flammeuspresence/absence survey was conducted in
2009 at oe site and no shedared 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 nter portion of this survey. ThE€ooperator
conducted the nesting survey.



Due to issuesegardingthe collection, recording, and submission of bat acoustic
surveys the PGC will draft additional guidance prior to the 2011 bat acoustic
survey season tddress these inconsistencies.

Telemetry surveys conducted in 2008 on eastern dowtkd (Myotis leibii) and
Indiana batgMyotis sodali} yielded new capture locations, roost locations, and
foraging areas for both species. This new information hag fisen submitted
for inclusion into the Pennsylvania Natural Diversity Inventory (PNDI). See the
Bats: Telemetrgection for further information.

A new hibernaculum containing the federadiyd statdisted endangered Indiana
bat was located in 2009Also, telemetry of easternmall-footed bas documented
roost locations and foraging areas that were submitted for inclusion into PNDI.
See théBats: Telemetrgection for further information.

A Cooperatorat a site where fresh and ol@dllegheny woodrat (Neotoma
magistej sign was documented has committed to conducting additional studies,
including preand postconstruction trapping of woodrats to determine the impacts
of the wind facility on the active population in the are¥t. a secondsite where

only old woodrat signwvas documented, the site plansaadjusted to exclude the
area where old woodrat sign was documented.

The average estimated bats/turbine/year for the five surveys that followed PGC
protocol was 24.6 (range 6i842.7). Hoarybats [adurus cinereuy comprised

30% of bat mortality documented at cooperating wind facilitidult male bats

were documentedmore oftenthan juvenile or female bats. No threatened or
endangered bat mortalities have been documenteldwever in 2009, two
Seminole batl(asiurus seminolysfatalities were documented at one site during
postconstruction 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.

The average estimated birds/turbine/year for seven of the elevesysiuhat
followed PGC protocol was 3.9 (range 1.8.8). Passerines accounted for the
largest portion of bird mortality at wind sites, including three migrants that are
listed as endangered breeding birds in Pennsylvahliathree fatalities occurred

in September 200%ith one being documented at eachtlufee different wind
sites. The three endangered birds documented were liaokpoll warblers
(Dendroica striatd and one yellowbellied flycatcher(Empidonax flaviventris

All three were determideto 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.

Cooperators did not document any large kills (greater than 50 animals in a single
day event).



1 Contributions to other wind related studies were made using specimens collected at the
various Pennsylvaniawind sites. A total of 1,109 sampleghair and/or tissuejvere
submitted to Eric Brigke of United States Army Corps of Engineers, Engineer Research
and Development Center, Vicksburg, M8 use in variou®ngoing baigenetic studies
Twenty-four bat heads were submitted to the Center for Disease Control Rabies
Laboratory, Atlanta, GA for a stydinvestigating the prevalence of rabies infection in
bats that are struck by wind turbinedl/ing scores from 830 bats were submitted for use
in the study entitledVhite Nose Syndrome: Mulitate Coordination, Investigation and
Response to an Emerging lillfe Health Threat See theContributions to other wind
related studiesection for further information.

1 The PGC, in cooperation with the Pennsylvania Wind and Wildlife Collaborative and
Cooperators, drafted best management practiceSee Appendix G for further
information

1 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 stdigted endangered Indianbats 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 windw®y projects, unless the wind
developer has signed onto the PGC Cooperative Agreement and is in compliance with
that AgreementSeethe Mitigation effortssectionfor further information

1 Researchat Cooperator wind sites in PAn bat deterrents ancurtailment ha shown
promise to reduce bat mortality at operational wind sitesSee the Overall
Success/Challengasgctionfor further information

1 The Commonwealth established a new RighiKnow Law 65 P.S. 88 6101-67.3103,
effective January 1, 2009 hat law changed the definition of public record and expanded
the categories of documents that are exempt from disclosurerder to clarify forthe
PGC and the public how the new RigbtKnow law will be implemented by the PGC,
the PGC Commissioners unanimously voted on April 20, 2010 to amend 58 Pa. Code to
include 8131.9 (Disclosure of certain recordgyith regard to wind power records, the
amendment stated: In accordance with the Right-Know law (65 P.S. 88 6X01-
67.3103), public access to the following records, wherever located, will and shall only be
made as set forth in paragraphs ({1)4) below: (1) Wind power recordsCommission
annual reports and Pennsylvania Natural Heritage Program clearance correspondence
respecting existing or proposed wind power facilities will be provided upon request, but
redacted as necessanpll other records are preleliberative, proprietary or tendgto
identify the location of threatened or endangered species and will not be disclidsed.
change was, in part, needed to better protect the species of concern data collected by the
wi nd ener gy cooperatorso v ®ek uthet Querdl mo n i
Success/Challengegctionfor further information



The Cooperative Agreement has allowed Pennsylvania to become one of the nationalreaders
determining and addressing wildlife impacts frormevienergy developmenthe collaborative
efforts between the wind industry atite PGC will continue to provide all involved parties with
valuable information needed to best manage wildlife at wind energy ditesperators have
proven to be partners in developing conscientionsw@ble energy with the highest regard to

t he Commonweal t h éand havelsat hni ekaenpler tieas athers sheud aspire to
follow.



INTRODUCTION/BACKGROUND

Act 213 of 2004, theéAlternative Energy Portfolio Standards Adigned into law by
Governor Edward G. Rendell on November 30, 2004, requires thaioi8he 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 gifare Pennsy |l van|
alternative energy market wind power.Under the direction of William A. Capouillez, Bureau
Director of Wildlife Habitat Managementhé Pennsylvania Game Commission (B®vorked
collaborativelywith numerouswind energy developersCOoperatory to immediately address
potential impacts to the Commonwea hés bird and mammal resource

As a result of this partnershiBGC biologists from the Bureaus of Wildlife Habitat Management
and Wildlife Managementvho have expertesin Pennsylvania bats, birdsnd threatened and
endangered bird and bat species and their habideaftedthe PGC Wind Energy Voluntary
Cooperative Agreemer{Cooperative Agreementh 2007 The Cooperative Agreement draft
wasthen presented tall available wind energy developeaswell asthe PennsylvaniaVind and
Wildlife Collaborativeto further facilitate both natural resource agencies anegogarnmental
organizations input The Cooperative Agreement was finalizattlthe first Cooperatorsigned

the agreement on April 18, 20@fter a public news release and formal ceremony was held

To effectively implement the Cooperative Agreement, tR&C createdfour limited-term

wildlife biologist positionsdedicatedto wind energyin 2007 a statevide wind energy project
coordinator based in Harrisburg in the Bureau of Wildlife Habitat Manageametthreefield
supportpositions thatreresponsible for two of the six PGC operational regions. The support
positions are based in the Southwest regiNiWV/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 wasccurring. Wildlife management supervisors in each of these regions
oversee the suppopbsitions and work with the statewide coordinator to manage PGC program
implementation. The wind energy project coordinator positibad been vacant since August
2009 and as of June 30, 201Q two of the three support positiomemainedvacant. The
Commonweal thdés seavernalgy frmpaet ed t he Commi ssi
vacancies. However, some progress has been m@aded energy project coordinatqosition

was filled in August 2010and the Commission is hopeful that full staffing will exs011

This report summarizes prand postconstruction survey dagatheredby Cooperators through
June 30, 2010.For an indepth review of theCooperatie Agreement andts accompanying
protocols and/or for more background information the Cooperative Agreememthich can be
found in the first annual repogp tothe PE@6 s p u b | i evwwpgdstte.paes) dick bn
Awildlifeo, A HMlain & @ & mare thencclick ofiwind Energyo

COOPERATORS

On April 18, 2007, 12Cooperatorsentered into theCooperative Agreement AES
Headwaters Wind; AES Keystone Wirte.ON Climate & Renewables North America (formerly
Airtricity, Inc.); Competitive Power Venture, IncEnergy Unlimited Freedom Wind Energy
Gamesa Energy USAberdrola Renewable Energies USAPM Atlantic RenewabldReEnergy
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First Wind (formerlyUPC Wind Managemejtand US Wind Force.Between April 18, 2007
and June 30, 2010, an additional16 Cooperatorsentered into theAgreementfor a total of 28.

The additionalCooperatorsvere Acconia Wind Energy USAAllegheny Ridge Wind Farm;
AMP-Ohio/MESA BP Alternative Energy Everpower RenewalyleForward and Lookout
Windpower Global Winds Harvest, Inc.; Laurel Hill Wind Enerdenn 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 Holdksg

of June30, 2010 no Agreemerd had ben terminated by either partydGperator or PGC).

TheCooperator8 wi nd projects represent 73% (63 of t
was awareof through June 30, 2010. Of the 68ooperatoiowned projects, 19 were
grandfathered into thAgreement, meaning the projecigre either planned foconstruction

within one year of entering t@ooperative Agreemeratr were already built and thugere only

required to perform postonstrudion surveys. Table 1 summarizes the status of wind energy
projects in Pennsylvania as of June 30, 2010.

Tablel. Statusof wind energy pojectsin Pennsylvanias ofJune 30, 2010.

Cooperator Non-Cooperator Total

Active 11 5 16
1 MegaWatts 619 129 748
i Total turbines 333 87 420
Proposed 52 18 70
1 New 44 18 62
1 Grandfathered 8 N/A 8
Total projects 63 23 86

NON- COOPERATORS

There ardive additional wind energy developers in Pennsylvavith active or proposed
wind siteswho have not signed th€ooperative AgreemenfThese companieinclude a
subsidiary ofFlorida Power & Light Energy NextEra Energy Resourcéfsve activewind siteg,
Reading Anthracitgone proposedwind site), STK Renewablegthree proposedwind sites,
OwnEnergy (twoproposed wind sitesland Laurel Highlands Energfthree proposed wind
siteg. There are an addition&light sitesin early stages of project proposal for which the
potentialdevelopeihas not beerdentified

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

those norCooperators pri ori ti zed by project site | ocati
internal reviews. These investigative efforts by the PGC will be directed towards assuring that

all projects, including notCooperators are employing feasible measures of protection and

mi ni mization of adverse i mpacts, which are an
bird resources.

Currently, very few wind developers with active wind site®ennsylvania have not signed the
PGC Cooperative Agreement and are not conductingquosttruction monitoring.The most
significantdeveloper not signed tim the Cooperative Agreemerhat currently has thirgest
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projects,greatesinumber and hidpest riskprojectsin Pennsylvaniais Florida Power & Light
Energyds subsidiary, D&eloperdhatlzavebat mortglityanftheestoo ur c e s
beinvestigated so the PGC can determine the proper course of action to safeguard and conserve
bat and bird species with regard to mortafitym wind energy facility operation.In fact,

NextEra Energy Resources has received written warnings and seveya fedm the PGC
regarding their postonstruction 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 P&@ind evidence of mortalitySome

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 investigat 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 specigisewithin
project area.

OBJECTIVES & GOALS

For an in depth review of the Cooperative Agreempre-and posiconstruction
objectives and goglplease reference the Cooperative Agreement and Sthendual Report
which can be found onthe GC6 s p u b latiwew.pgestate.patuel i ck on ,AWil dl
AHabitat Mamagtememtol, i ck on AWind Energy. o

RISK ASSESSMENTS & PGC REVIEW OF PROJECTS

The risk assessmenassigned foibatsand raptors dictates what surgegnd level of
effort are required.Risks associated witbpecific bird and mammalpecies okpecial concern
are addressed separatdhyough targeted surveysThe PGC using the criteria listed in the
Cooperative greement,determing the risk level for monitoring and survey effortsThe
Cooperative Agreement prHetved d®l sr ad he r fTHede ath e rOm
terms are related and can be used interchangeably. For example, a high risk raptor site is also a
high priority site for raptor surveysThe risk level may badjusted based on newelevant
information From 20072008 batrisk levelincreasedrom low to highat three sitebased on
pre-construction surveyesultsandno sites had their bat or raptor risk lewkdcreasd or raptor
risk increasediue to preconstruction survey resul(€apouillez and Librandi Mumma 2008n
2009, risk levek wereadjustedat four sites one site had botlts bat risk and raptor risks
increased due tpre-constructionsurvey results; one site had its raptor iiskreased due tpre-
constructionsurvey results; one site had bat and raptor risks decreasae to revisions tthe
project area; and one site hisglraptor risk decreasetlie to revisions to the project arebable
3 showstheraptor and batisk assessments of ti8& wind projects as ocdune30, 2A.0.
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Table3. Raptor and batisk levek of the 86 Pennsylvania
wind projectsas ofJune30, 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 efftyt hetyl
developerssite their wind energy projects Cooperators are encouraged to submit proposed
projectinformationmore than 14 months prior to construction so that &C can help in the
early planning stages to avoid and miaeimpacts to birds and mammal¥hoseCooperators
who submited information on proposed projectaore than 14 monthsn advancenoted the
benefit to their planning and investor process&ar example, ey were betterequippedto
decidewhetheror notto proceedwith conceptual projects based e information provided by
the PGC See theAvoidance, Minimization, and Mitigatiosection of this report for more
information.

PENNSYLVANIA WIND PROJECT SITE LOCATI ON

All of the 86 proposedand active wind sitesn Pennsylvaniaare located irone or a
combination of thdollowing physiographigrovinces Appalachian PlatealRidge and Valley
Piedmont, and Centrdlowlands(Figure 1). Wind developeranitially targeted ridge tops but
they have started to branch out into tfweth centrapart of Pennsylvania armhto some of the
less prominent ridgesind summitsstatewide The northwest and southeast portions of
Pennsylvaniarealsostaring to betargeted for wind developmenihis may change in the near
future asprime locatios are developed anaffshore wind developmergfforts increasen the
Great Lakes.

The PGC classifies turbine configuration as one of the following: lifg@ar groupings,
clusters, and undeter mi ned. ALi neardo configu
groupingso are more than one | inear string
configuredinnod i near gr oup s configuiatiomsdwete ¢hosm projextd id which
turbine configuration has not yet been established. = The 86irgitade 20 linear, 15 linear
groupings, 13 clusterand38 undeterminegrojects Of these known configuration$iere are3

linear, 12 linea groupings, 13 clusters, and 21 undetermingthin the Appalachian Plateau
province andll linear, 3 linear groupingso clusters, and 14 undeterminadthin the Ridge

and Valleyprovince There is one site in the Piedmanovince (configuration undetrmined),

two that contain both the Appalachian Plateau and Ridge and Valeyinces (one
undetermined and one linear configuration), and one site located within both Ridge and Valley
and Central Lowlandgrovinces(undetermined configuration).

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

determination is made by examining tlomograph
narrow chain of hills or mountains AEs car p me mttransitiors zong envolvipae d a s
sharp, steep elevation differential, characterized blffaor steep slope i B ddinedad i s
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an isolated hill (or hills) with steep, often verticsides and a small flat tofSite locations were
designated by categories with the followingduencies: 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) ; Pennsyl vaniabds el evation ranges from sea

Themapr ity of Pennsyl vani ao 57%;Wiliams etalv2005pnd s de c |
90% of wind energy facilities occur in this land cover tyfée remaining 10% of Pennsylvania

wind energy facilitiesare built on agriculturalhay, pastures, or row cropa) mining (mines or

guarries) lands. On average, landover types within Pennsylvania wind project areas include:

71% deciduous forest, 11% pasture/grass, 5% row crops, 5% evergreen forest, 5% mixed
deciduous forest, 2% wateetland, and 1% residential, industrial, and/or commercial lands.
Further analysis of land cover types in relation to ared postconstruction survey results is

planned for the future.

Figure 1. Pennsylvania wd projects(includes bothactive and proposedy physiograic
provinceand cooperator statuss ofJune 302010
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