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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 renewaisegy sources within 15
years. In 2007 the Pennsylvania Game Commission (PGC) worked collaboratively with the
wind industry to develop a Voluntary Wind Energy Cooperative Agreement (Cooperative
Agreement) @ further understand, avoid, minimjzand mitigate potential impacts to wildlife
and its habitat from wind energy developmenhe CooperativeAgreement requireat leasione
year of standardizegre-construction surveys and two yearsstndardizegostconstruction
mortality monitoringat promsed oractive 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 ofpre-constructionsurveys are used by the PGC to
prescribeavoidance and minimizatiomeasuresvhereas postonstruction 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 witdbéets This
report summarizes preand postconstruction survey datgatheredby Cooperators through
December 312011.

1 A total of 33 wind energy developsrare signatories of the Cooperative Agreement,
representing 0% of wind projects inPennsylvaniaand 76% of the total number of
developers who have active operations in Pennsylva®eg theCooperatorssection for
further information.

1 Over250 wildlife surveys have been conducted by Cooperators D@k At least one
pre-construction surveyvas conducted at 46 wind sites, and poshstruction surveys
wereinitiated at 16 sitesSeeSurvey Results Summagction for further information.

o0 Most sites observed at least one bald eadgidideetus leucocepthus) or golden
eagle Aquila chrysaetgsduring preconstruction raptor survey®ata from pre
construction surveys suggest that spring surveys may provide similar migration
data as fall surveys during a shorter timeframdowever, to date no post
constuction eagle mortality has been documednd any Pennsylvania wind site
and overall raptor mortality is low regardless of raptor r&&#eBirds: Fall and
Spring Raptor MigratiorBurvey Resultsection for more details.

0 Acoustic surveys conducted lagh risk sites indicate that a large majori®@%o)
of all bat activity occurred from July 1 to September 30. Additionallysites
that followed protocol$0% of all bat activity documented occurred witlire
first five hours ofnightly monitoring. This information is important to determine
the best times to implement minimization efforts. 8aé& Acoustic Monitoring
section for more details.

o Telemetry surveys conducted on eastern sfoalied (Myotis leibi) and Indiana
bats (Myotis sodali$ continue to provide newapture locations, roost locations,
and foragingand home ranggfor both species.This new information has since
been submitted for inclusion into the Pennsylvania Natural Diversity Inventory
(PNDI). See th8ats: Telemetrgection forfurther information.
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The average estimatdxht mortalityfor surveys that followed PGC protocol was
25 bats/turbine/yeaX5 i 59). Hoary bats I(asiurus cinereus comprisedthe
largest proportion (31%) of bat mortality documented at cooperating wind
facilities. Adult batsweredocumenteanore ofterthan juvenilebats (83% adult:
12% juvenile), and male bats were found more often filbiarale bat§59% male:
29% female The majority of all bat mortality76%) occurs between July 1 and
September 30SeeBat Mortality section for more details.

The average estimatdurd mortalityfor surveys that followed PGC protocol was
4 birds/turbine/year(1 7 10). Passerinesontinue to accountor the largest
proportion (73%) of bird mortality at wind sites.Overall, raptor mortality is low
throughout Pennsylvania, 3% difie total bird mortality. See Bird Mortality
section for more details

Cooperators documented one large mortality evenOatober 2011 This
Cooperator completed two years of standardized mortality monitoring and the
mortality event wasaterdiscoveredncidentallyby maintenance workers. A total

of 258 birds, including 24 state endangered blackpoll Wesh(Setophaga
striata), and two bats were discovered at one turbine. The event is believed to be
relatedto all night lighting at a nearby substatiand weather conditions.It is
believed that implementing the lighting Best Management Practioetd have
greatly reduced thbkird mortality during this eventSeelLarge Mortality Events
section for more details.

Thirty-one state endangered bird mortalitied five sites were documented
between 2007 and 20129 blackpoll warblers and two yellowellied flycatches
(Empidonaxflaviventrig. All of the endangeredird mortalities 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 yefamortalities. The

PGC is working withcooperators to mitigate for these documented fatalines.
September 2012ipland sandpipsr(Bartramia longicaudaweredowngraded to
Pennsylvania endangered and Northern har(@ircus cyaneuy were listed as
Pennsylvania threatene&eeThreatenedand/or Endangered Species Mortality:
Birds for more details.

Cooperators documented the first state and federally endangered Indiana bat
mortality at a Pennsylvania wind facilityODne juvenile female Indiana biatality
wasdocumentedn September 2011This sitehad beermpreviously ranked as low

risk to bats by the PGC. The nearest known Indiana bat hibernaculum is over 10
miles from the project. This event may indicate an increased riskv®bats

farther than the five miles currently assessedeurtde Cooperative Agreement.

See Threatened and/or Endangered Species MortalBgts section for more
details.

Nine Seminole bafLasiurus seminolydatalitiesweredocumented between 2007
and 2011 asix wind sites. All suspected Seminole batsre sampled and sent
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for genetic analysis to confirm species identification. The sreslocated
throughout the statenplying Seminole bats are not limited to any one portion of
the state. These results indicate that Seminole batsfregyentPennsylvara
more than previously believed. S®at Mortality section for more details.

Data collected over the past five years throughout Pennsylvania provided bat activity and
mortality patterns. The majority of bat activi{g9%) and mortality (79%) occurs
between July 1 and September 3This finding is important because if adjustments to
cutin speeds are needellly 1 to September 3ill provide the greatest benefit to bats
while minimizing costs to operators.

Onealternative researcproject, atwo-year evaluation of the effectiveness of ultrasonic
acoustic deterrents, was completed by a Cooperator in 2010. The study found a reduction
of bat mortality at turbines where acoustic deterrents were used compared to control
turbines where no acoustic deants were used. While the results are promising, several
limitations were observed during the study including humidity and deterrent
malfunctions SeeResearclsection for more details.

After five years of data collection and implications of white negedrome, the PGC
recognizes that updates to the Cooperative Agreement are necessary. Thus, a
Cooperators meeting to discuss changes to current surveys and standards will occur in
early 2013. At thatime, the PGC and Cooperators will identify and dssunecessary
changes. Seeuturesection for more details.

The PGC strongly encourages Cooperators to impletheriBest Management Practices

of a Wildlife Incident Reporting System (WIRS) for each wind facility in Pennsylvania.
The WIRS provides a detked process fommonitoring, responséo, and reporting of
wildlife injuries and fatalities after the completion of standard mortality monitorig.

WIRS allows for detection of special events such as raptor or threatened and endangered
species mortalityas well as large mortality events.

The collaborativesfforts of the wind industry and the PGC in Pennsylvaniaanenprecedented
effort to develop conscientious renewable enewgith regards to wildlife impacts Data
collected byCooperatorgontinue to be used ttevelop methods tavoid andminimize negative

i mpacts to the Oudsand mamenalséCodpdragors whoulddoe commended
for their efforts and have set aexample that all industries 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, requires tiRatdf8&he electricity sold to rethai
customers in Pennsylvania come from renewable and advanced energy sources within 15 years.
One of the technologies that wil!/l compete f or
energy marketsi wind power.Under the direction of William A. Gaouillez, Bureau Director of
Wildlife Habitat Management, he Pennsylvania Game Commission (PG@prked
collaborativelywith numerouswind energy developersCpoperatorsto immediately address
potential impacts to the Commonwea hés bi rd acesl mammal resour

As a result of this partnershiBGC biologists from the Bureaus of Wildlife Habitat Management
and Wildlife Managementwho have expertes in Pennsylvanianammals birds, and their
habitats drafted the PGC Wind Energy VoluntaryCooperative Agreement (Cooperative
Agreement)n 2007 The Cooperative Agreement drafaisthen presented tall available wind
energy developeras well as the PennsylvaniaWind and Wildlife Collaborativeto further
facilitate both natural resource agencies armahgovernmental organizations inputThe
Cooperative Agreement was finalizaddthe first Cooperatorsigned the agreement on April
18, 2007after a public news release and formal ceremony was held

To effectively implement the Cooperative Agreemente tPGC createdfour limited-term
wildlife biologist positionsdedicatedto wind energyin 2007 a statavide wind energy project
coordinator based in Harrisburg in the Bureau of Wildlife Habitat Manageamgtthreefield
supportpositions thatare eachresponsible 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)he field support positions were strategically placed in regions
of the sate to meet the anticipated workload of project reviews and monitoring where the
greatest project development was occurrifgildlife management supervisors in each of these
regions oversee the support positions and work with the statewide coordinatanage PGC
program implementation.These positiondiave been plagued by vacanciesulting in partial
staffing for the majority of the past five yedrswever,the Commission is hopeftihe program

will be full staffedin 2013.

This report summarizes prand postconstruction survey dagatheredby Cooperators through

December 31, 2011 For an indepth review of theCooperative Agreement ands
accompanying protocqlsand background informatioon the Cooperative Agreemenisit the

PGC6s publ i ecvwwpgdstate.pag sliekton Awildlife o, AHabitat aMlanagem
then click oniwind Energy.o

COOPERATORS

The first Cooperators entered into tkoperative Agreement on April81 2007.
Currently , a total of 33 wind developershave signed on to the Cooperative Agreement
(listed on pageii). As of June 302012 no Agreemerdg had ben terminated by either party
(Cooperator or PGC).



The Cooperator so wWi/dof thel@) oktleetwsd proggisrthatshe RGC 7
was aware of through Juid®, 2012 (Table 1) Of the70 Cooperatorowned projects16 were
grandfathered into the Agreemda# active sites and two proposed sitesg¢aning the projects
were either planned for consttion within one year of entering the Cooperative Agreement or
were already built and thus were only required to perform@msstruction surveys.

Tablel. Status of wind energy projects in Pennsylvania as of 3Qr012.

Cooperator Non-Cooperator Total

Active 16 5 21
1 MegaWatts 829 129 958
1 Total turbines 431 87 518
Proposed 54 25 79
T New 52 25 77
1 Grandfathered 2 N/A 2
Total projects 70 30 100

NON- COOPERATORS

There aresevenwind energy developers in Pennsylvamigh active or proposed wind
siteswho have not signed the Cooperative AgreemEmése companiescludea subsidiary of
Florida Power & Light Energy NextEra Energy Resourcefivé active wind siteg, Reading
Anthracite (one proposedwind site), STK Renewablegtwo proposedwind siteg, OwnEnergy
(one proposed wind site).aurel Highlands Energythree proposed wind sitgs HEW Group
LLC (one proposed sitegndVox Energy Solutions (one proposed sit&here are an additional
16 sitesin early stages of project proposal for which the potert&teloperhas not been
identified

Currently, very few wind developers with active wind sites in Pennsylvania have not signed the
PGC Cooperative Agreement and are not conductingqaostruéion monitoring. The only
developerthat hasnot signed into the Cooperative Agreemehtt currently hasctive wind
facilities in Pennsylvania i s FIl orida Power & Light Energy
Resourcesln fact, NextEra Energy Resourceasthreceived written warnings and several letters

from the PGC regarding their pestnstruction monitoring efforts at their five active wind

facilities in PennsylvaniaThe PGC will continue to investigate all wind sites, paying careful
attention to thos@ot signed into the Cooperative Agreement, in an effort to further ascertain

what avenues, including potential legal action, may be deemed appropriate to safeguard and
conservewildlife species within the project area.

OBJECTIVES & GOALS

For an in depthreview of the Cooperative Agreement prand posiconstruction
objectives and goalplease reference the Cooperative Agreement and°ti{€apouillez and
Librandi Mumma 2008)and 2 (Librandi Mumma and Capouillez 201 5ummaryRepors
which can befouh on t he PGCO6 s wwvipdchtatepayge bs kt enagti Wi | dI
AHabitat Mam@Ggtmemtol,i ck on AWind Energy. o
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RISK ASSESSMENTS & PGC REVIEW OF PROJECTS

The risk assessmedssigned fobatsand raptors dictatehat surveg and levebf effort
are required. Risks associated withpecific bird and mammalpecies ofspecial concerrare
addressed separatetitrough targeted surveys The PGQC using the criteria listed in the
Cooperative greement,determing the risk level for monitorig and survey efforts. The
Cooperative Agreement pretved ®@l sr ad he r fTHede ath e rOm
terms can be used interchangealifpr example, a high risk raptor site is also a high priority site
for raptor surveys.The risk level may be adjusted based on neglevant information. From
2007to 2011, batrisk level increasedrom low to highat six sitesbased on preonstruction
surveys that resultedn the discovery of threatened or endangered species. sheohad thé
bat risk level decreased because of changes inphgect area Additionally, between 2007
and 2011, four sites had their raptor risk level increased based on @alébr golden eagle
presenceandtwo sites had the raptor level decreased based dasiaey to the project area
(Table?2).

Table2. Raptor and batisk levek of the 100 Pennsylvania wd projectsas ofJune30, 2012.

Risk Level Raptor Bat
Low 50 52
Moderate 35 10
High 15 38
Not assessed yet 0 0

Risk assessmentalso help developerssite their wind energy projects Cooperators are
encouraged to submit proposed projeébrmationgreaterthan 14 months prior to construction

so that the PGC can help in the early planning stages to avoid andzeimrpacts to birds ah
mammals. ThoseCooperatorsvho submited information on proposed projectgeaterthan 14
monthsin advancenoted the benefit to their planning and investor procedsesexample,hey

were betterequippedo decidewhetheror notto proceedwith conceptual projects based the
information provided by the PGCSee theAvoidance, Minimization, and Mitigatiosection of

this report for moreletails on efforts made by developers to best avoid and minimize impacts to
wildlife.

PENNSYLVANIA WIND PROJECT SITE LOCATION

All 100 proposedandactive wind sitesn Pennsylvaniare located irone ormoreof the
following physiographicprovinces Appalachian PlatesuRidge and Valley Piedmont, and
Central Lowland(Figure 1). Initially, high elevationridge topswere targeted for wind
developmenbut as these areas become more developed less prominent ridges and summits are
targeted. Wind developerbave begunto target portions ofnorthwest and southeast
Pennsylvania for wind developmnten
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Figure 1. Pennsylvania wind projects (active and proposed) by physiographic province and

cooperator status, as of June 30, 2012.
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Table3. Turbine configuration of 10@ennsylvania wind projects as of Jite 2012

Linear
Physiographic Province Clusters Linear Groupngs Undetermined
Appalachian Plateau 7 20 8 24
Appalachian Plateau/Central Lowlands 0 0 0 2
Piedmont 0 1 0 1
Ridge and Valley 1 11 7 18
Total 8 32 15 45

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

2) ; Pennsyl vaniabds el evation r an glkhamajontyoom s e a
Pennsyl vani ads | and cover eiab?2005¢and8th ofaluastivef or e st
and proposedavind energ project areasrein this landcover type. The forested landcower

wind energy facilitiexonsists of 63% deciduous dominated, 4% evergreen dominated, and 11%
mixed deciduous and evergreen fdses Agricultural land accounts for an additional 16% of
landcover on wind energy facilities, comprised of row crops and hay/pasture/grass fields.
Developed areas consigg of urban,caveand industrial areas makp 5% of the landcover and

the remainindL% consists of wetlands and open water.

35 ~

® Proposed
m Active

Number of Pennsylvania wind site

<1000 10001499 15001999 20002499 2500+
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Figure 2 Pennsylvania wind projects (active and proposedpégian elevation (feetas of
June 30, 2012.



SURVEY RESULTS SUMMARY

Two hundred seventyfour pre- and postconstruction bird and mammal surveys
have been completed at Pennsylvania wind energy sites since 20(Qfable 4).
Inconsistencies data collection preand post Cooperative Agreement (200fave resulted in
difficulties interpreting results and comparitige resultsamongsites. Site names and locations
have been replaced witkite identification codes in data summary tableto preserve the
confidentiality of this information asis requiredper the Cooperative AgreemenSince the
Cooperative Agreement has been in place, Cooperators have funded one or more pre
construction wildlife surveys a6 wind sites and postonstruction surveys have been initiated
at 16 sites,resulting in more thath20,000 hours ofurveys

Table4. Summary ofbird and mammasurveys completedt wind facilities in Pennsylvania,
200471 2011

2004 2005 2006 2007 2008 2009 2010 2011 Total

Pre-construction

PotentialHibernaculdnvestigations 0 2 5 4 3 7 2 1 24

BatAcoustics O 2 3 9 9 8 3 2 36

BatMist-netting 1 2 5 7 11 8 3 3 40

BatTelemetry O 0 0 3 4 1 1 0 9

Breeding Bird Survey: 0 0 2 9 4 7 4 3 29

Fall Raptor Migration 1 1 6 9 5 4 2 2 30

Spring Raptor Migratior 0 0 5 6 7 1 1 0 20

MammalSpeciesof ConcernSurveyS 0 1 3 2 6 5 1 0 18

Bird Speciesof ConcernSurveys 0 1 6 1 1 4 1 4 18
Postconstruction

Mortality (bat and bird) 1° 0 1¢ 1 4 6 8 5 26

BatAcoustics 0 0 0 0 3 2 1 0 6

Fall Raptor Migration 0 0 0 0 2 1 4 1 8

SpringRaptorMigration 0 0 0 0 0 1 3 1 5

BreedingBird Surveys 0 0 0 0 0 0 0 0 0

Radar O 0 0 0 2 0 0 0 2

Othef 0 0 0 0 0 1 1 1 3

Total 3 9 35 51 59 57 35 23 274

& Potential bat hibernacula surveys refer only to those conducted on the project area by the Cooperator.

® Mammal species of special concern surveys include the following: state threatened Allegheny Wemdoand
magiste) and state endangered northlyimg squirrel Glaucomys sabrings

¢ Bird species of special concern surveys include the following: etadangeredipland sandpiperBartramia
longicaudd and bald eagleHaliaeetus leucocephalysand state endangered sheatred owl Asioflammeu

4 Mortality surveys conducted prior to the Cooperative Agreement did not follow PGC protocols.

€ Other surveys include those such as bat deterrent and curtailment.

For preconstruction surveys, the PGC encourages wind energy developers to have PGC staff
involved in the selection of observation sites and other details of the studies. The PGC attempts
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to visit each site at least once during every survey to answetiansgsmake sure the
standardizedanonitoring protocols are being followed, and the correct data sheets are used and
properly completed. Open lines of communication between consultant, developer, and the PGC
are essential for recognizing and correcting problemsesadtiseto avoid thecollection of a

full season of data that are unusatiga. PGC biologists havebservednly 59 of 224 (26%)
pre-construction surveys between October 1, 2007 and 30n€012 (Table5). Due to
vacancies within the PGC wind program and last minute euatidn from developers and
consultants, the PGRasnot beenable to achieve its goal of observing one day or night of each
survey. However,rbm 20072011, PGC staffvisited all 12 sites where postonstruction
monitoring was conducted.

Table5. Number of bat, bird, and other (woodrat, radar, etccprestruction surveys observed
by PGC between October 1, 2007 and June 3®.201

1stSummary  2ndSummary 3rdSummary  Total
PreConstruction Survey: Report 10/1/07 Report 10/1/08 Report 7/1/10 10/1/07-

Observed - 9/30/08 - 6/30/10 - 6/30/12 6/30/12
Bat Surveys 5 12 7 24
Bird Surveys 12 11 3 26
Other Surveys 5 3 1 9
Total Surveys Observed 22 26 11 59

Pre Construction Results

Birds: Fall raptor migration survey results

Raptormigration varied across the state expected A total of 28 pre-construction fall
raptor surveysverecompletedat 29 proposed sitebetweer?004and 2011(Appendix A) Each
survey represented one wind site with the exception of two su(2ey 2-5 and 61 & 6-3)
and an additional site {B0) was surveyed twiceOne raptor survey was conducted at sit&s 2
& 2-5 and 61 & 6-3, each encompassing both wind sitéhese sites areombined in Appendix
A because they represent the same dathwill be ounted as one sitélo determine percent of
flight for each raptor speciebd btal number of each species obserwes divided by the total
number ofall raptors observedt the site, not just the rotor swept zorfas data specific tahe
rotor sweptzonewas not availablédrom all survey reports) Overall, the raptor risk leveldid
not correspond to the total raptor species observed, the total number of raptors observed, or the
raptors observed per hour. Some lamd moderatgaptor risk sitesrecaded greater total
number of raptors&ind raptors per hour than did high raptor risk sit8ges with few previous
observations were designated as low risk due to lack of information, this provides opportunity
for low risk sites to have greater raptor magon than higtrisk sitesas data is collectedThe
PGC uses known ridges that experience varying amounts of raptor migration to determine the
raptor risk (Table 1 of Exhibit A in the Wind Energy Voluntary Cooperative Agreemé&hgre
were 13 fall raptor surveys conducted bow raptor risk wind sites Two of these site@-1 and
35-1) documentedhigher raptors per hour than mahigh risk sites. However, half of the
raptors observed at these sites consistelokr@idwinged hawkgButeo platypterus18%) and



turkey vultureqCathartes aura33%) which were the most commonly observed species during
fall raptor surveys

Bald eagles were observddring 220of 28 surveys. Bald eagles were not observed atirflow

raptor risk sites antivo moderate rislsites. Fourteenof 28 surveysexperiencedncreasedald

eagle migration ratesincreased bald eagle migration is definedy@sater than or equaPo of

raptor flight. One percentvas used as the threshold for increased eagle migration based on
historical data from hawk watch sites across Pennsylvania (Hawk Migration Association of
North America 2012). Elevenf the14 surveyswith increased bald eagle migratisereat high

or moderate rislsitesand three werat low risk sites The increased bald g migration at
three low risk sitegsloes not necessarily indicate a major migration corridayw raptor risk

sites are not required to conduct fall raptor monitorarg manyconduct abbreviated surveys

All three low risk sites which observed increased bald eagle migration conducted surveys of two,
five, and 10 days respectively, far shorter than a full survey seddwmse shorter surveysay
haveresulted in low overall raptor numbers, leading to irdlial eagles representing a larger
proportion of the raptor migrationGenerally, few bald eagles are seen at any site on any given
day, while the number of bald eagles in the Northeastern stassincreaseds populations
recover (Farmer et al. 2008)Additionally, nesting pairs of bald eagles in Pennsylvania have
been increasing 105% per year for the last 20 years (Gross 20Ba)d eagles comprised386

of the total raptors observed during all fall raptor migration surveys.

Golden eaglegAquila chrysaetoswere observed atd2of 28 raptor survey. Theeightsitesthat

did not document golden eaglesludedfour low, threemoderate, and one high riske. Four

of the sites did not document any goldarbald eaglegtwo low risk andtwo moderaterisk).

Tenof the28 surveysxperiencedolden eaglenigration rategreater than or equal to 1%¥ght

high or moderate ristsite 24 and 25 were surveyed with one raptor survapd three low risk
sites Again, one percent was used as the threshold for eagle migration based on historical data
from hawk watch sites across Pennsylvania (Hawk Migration Association of North America
2012). The increased golden eagle migration at low risk sites sh@lilterpretedwith caution
sincea full season of raptor migration survayasnot required for these sites. The thlee

risk sites documeintg increased golden eagle migration only surveyed for two, five, and 14 days
respectively. Golden eagles compriséd0% of the total raptors observed during all fall raptor
migration surveys.

Turkey vultureg33% of total raptors observedgdtailed hawks Buteo jamaicensjsl8%), and
broadwingedhawks(18%) were thethreemost common raptorsbservedduring fall migration
surveys Unlike the majority of hawk watch sites in Pennsylvania where fall countigata
dominated by broawinged and sharphinned hawkgAccipiter striatu$, turkey vultures were
the most frequently observed species during ti3&seurveys. Northern goshawksAccipiter
gentilis) were the least observed raptos1¢o of total raptors observed) followed bgugh
legged hawkgButeo lagopus0.2%) ard Pennsylvania endangergetregrine falcos (Falco
peregrinus 0.2%). These three species aksoobserved in low numbers at hawk watch sites
throughout PennsylvanigHawk Migration Association oNorth America 2012) Only two
raptorspeciesvere observed at ali8 fall raptor migration surveys: re@diled hawksand turkey
vultures.



Birds: Spring raptor migration survey results

Eighteenspring raptor migration surveys were conducted betvi2®&® and 2011 at 20
sites(Appendix B. With the exception of two surveys, each survey represented one wind site.
Two surveys comjsed of two wind sites each; sitesl@nd 63 were surveyed with one survey
and sites 2 and 25 were surveyed with one survey and are combined in AppendixdBwill
be counted as one sitdo determine percent in flight for each specibs, tbtal ninber of each
species observed was divided by the total numbatl oaptors observed at each sibet just in
the rotor swept zonéas data specific tootor swept zonavas not available from all survey
reports) Raptors per hour varied for all sites regardless of the raptor risk 1&eelsurveys
were conducted otow raptor risk sites Low risk sites wereeither located on a ridge or
mountaindesignated as low riskn Appendix A of the Wind Energy Voluntar§ooperative
Agreemenibr on a ridge or mountain for which maptor migration dataxists Low risk raptor
sites are not required to perform raptor migration surveys how&eePGC encouragdsw risk
sites to conduct abbreviated raptor surveys targgieak migration periodslt should be noted
that data from these abbreviated surveys tend to shitated numbers ofaptors observed per
hourbecause thsurveys only occur on a few days during peak migration periods

Bald eagles were observddring 14 of 18 spring raptorsurveys. The four surveyswhere bald
eagles were not observed wexesites withlow risk to raptors The highestpercentof bald
eagles was9% of raptors irR009at site 612 (high raptorrisk). Tenof the 18 surveysobserved
greater or equal th% bald eagles during thespringsurveys; nine siteswere highor moderate,
andone wadow risk. The low risk site conducted an abbreviated sureeprdedow numbers
of raptos overall, inflating the perceage of bald eaglesBad eaglescomprisedl1.8% of the
total raptors observed during all spring raptor migration surveys.

Golden eagles were observed at ninel®fsurveys The nine surveysthat did not observe
golden eaglesonsisted offive low, two moderate, andwo high risk sits. The highest
percenageof golden eaglewasin 2006 wher21% were observeadt site 32 (high raptor risk).
Six sites observedreaterthanor equal t01% golden eaglesluring springraptor surves; five
siteswere high or moderate, and one site was loigk to raptors Again the low risk site
conducted an abbreviated survey resulting in low raptor observations ovémaliien eagles
comprisedl.9% of the total raptors observed during all spring raptor migration surveys.

More golden eagles were observed during spring raptor migration surveys at high risk sites than
at moderate or low risk sites. Op&ceptionwas a low risk site that only conducted surveys
during six days in March possibly skewing the percentagecompared toother sits that
conducted surveyghroughoutMarch. Turkey vultures %6%), red-tailed hawks (@4%), and
broadwinged hawks €%) were the three most common raptors observed dusprang
migration surveys.Peregrine falcongnd northern goshdw were the leasbbserved {.1%),
followed by merlins (0.2%) and rougHegged hawkg0.3%). Only threeraptor specieswere
observedduringall springraptor migration surveyssharpshinnedhawks, reetailed hawks, and

turkey vultures.

Fifteenof the 18 of the spring raptor surveys observed at least one bald or golden eagle. Spring
eagle observations are related to the raptor risk level, unlike the fall raptor surveys. High risk



sitesyielded higher counts of bald and golden eaglesn low risk sites , supporting
pre-construction risk assessment designations.

There continue to be variatisnn raptor migrationamongspecies andeasons.During 18 fall
surveysgreater thamor equal to 1%pald orgolden eaglewere documentedHowever only five

of these surveys documented increapeaportions ofboth bald and golden eagles. Spring
surveys were similar, with3lsurveysdocumentinggreater tharor equal to 1%bald or golden
eagles, but only three had increased peroEbbth bald andjolden eagles For overall eagle
migration, fall and spring surveys provided similar results. Of the 13 stes that
documented increased percent for eagles during spring surveyd42 also documented
increased percent for eagles during corresponding fall sueys. Sevenadditional fall surveys
documented increased percent for eagles, but did not conduct corresponding spring Sureeys.
additional survey documented increased percent for eagles during Bt not during
corresponding spring survey$iowever,this sitewaslow risk and only conducted two days of
spring surveys.The short survey period could have missed eagigratingthrough the area.
These data suggests that spring surveys may provide similameiggiion data to falsurveys

in a shorter timeframe as well as support conducting spring raptor surveys first, and fall raptor
surveys only if significant eagle migration is noted.

Sites with the highedbald eagldlights variedbetween spring and fall survey©f the 14sites
that experienced increased bald eaflights during fall surveys, fivedocumented increase
duringcorrespondingpring surveysfour did not document increasguring spring surveysand
five did not conduct corresponding spring surveys

For goldeneagles,sites with increasegercentage were similar between spring and fall
surveys. Of thenine surveys thabbserved increased percent of golden eagles in the fall, six also
observed increased percent during sprifigvo of the nine sites from the fall did ot observe
increased percent in the spring, howeleth sites conductedshorenedsurvey (two and 15
days respectively). The finalrveythat experienced increased percent for golden eagles in the
fall was at a site thatid not conduct angorresponding spring raptor survey$wo high risk
sites(3-2 and 34) experienced the highest percent in flight of golden edgtesoth spring and

fall.

Raptor migration surveys showsihmilar results of bald and golden eagle migratiomeggarch
conducted byrodd Katzneret al.(2008)which showbald and golderagles using northcentral
and northeast Pennsylvania as migratory routes. These sthdigghat bald and golden eagles
aremigrating northward through Pennsylvania. However, these rapteeys do not show the

large number of eagles migrating such as is noted at hawk watch sites throughout Pennsylvania.

Four sites have had their raptor risk increasedyeveronly one site increased due to the results
of the raptor surveys. Two siteadhtheir raptor risk increased because ofgblden eagle data
collected through the research of Katzner et al. (2888)one site was increased because of the
discovery of an eagle nest in the vicinity of the project.

Several low risk sites documedtgreater total number of raptors observed than some high and

moderate risk sitesLow risk sites 61, 6-3, and 21 experiencedjreatertotal raptors observed
than many high and moderate risk siteging both fall and spring surveysiplying they are
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located along previously unknown raptor migration corridoHowever these sites also had
longer survey duratigrwhich could explain the increased total raptor count.

Birds: Breeding Bird Survey Results

A total of 29 breedingbird surveys were conduatebetween 2006 and 2011 24
proposed wind site@ppendix C) No breeding bird surveys were conducted at proposed wind
sites prior to 2006 Five sites conducted more than one year of surveys because the pratecol
not followed the project area wawot adequately coved, or changes to the project area required
additional points Breeding bird surveys consisted of point counts, area searches, or a
combination of point counts and area searches.

The 29 breeding bird surveys consisted ofppt countsurveysand B area searcBurveys
Tensitesrecordedat least one Pennsylvania threatened or endangered bird species during point
counts(Appendix D)and two sitesletectedat least one Pennsylvania threatened or endangered
bird species dumg area searches (Appendix E). All of the point counts and area searches
documentedt least one WAP priority bird speciésppendicedD & E). Thenumber of species
detectedraried considerallfor both point counts (2® 90) andarea searches (9 to 78).

The statdisted endangered birds obsenadding breeding bird surveyscludel yellow-bellied
flycatcher Empidonax flaviventr)s blackpoll warbler $etophagastriata), American bittern
(Botaurus lentiginosys and upland sandpiper Bartramia longicaudg. All of the blackpoll
warbler and yellowbellied flycatcherobservations were deemed to be migrants basettheon

lack of appropriatebreeding habitat in the arealhe observations of American bitterns were
auditory and reonated from outside of the proposed project area. One site also documented
upland sandpipers during breeding bird surveys. A habitat suitability index was requested to
delineate suitable habitat in the vicinity of the project ar€he PGC has not yeteceived the
results of the indexor all potential habitat at this siteThe statdisted threatened species
observed during breeding bird surveyglude osprey (Pandion haliaetus and Northern
harriers The osprey observations were afidividuals flying over, and notof confirmed
breesgtrs Two sites documented Northern harriers during breeding bird surveys prior to
becoming listed as threawal. For confirmed breedinthreatened and endangergukecies, the

PGC will work with the Cooperator to ieavoidthe areaminimize negative impacts, and
mitigate for any negative impacts to the species anuhitgat. The PGC will be tracking all of

the sites that have documentaijrant or breedingtatelisted species during pi@nstruction
breeding hid surveys to see if mortality of these species ociiisese sitegostconstruction.

Although inconsistenciesn methodology and reporting preclude rigorous analysis of the
breeding bird data, the species lists generated from point counts and atbassaee indicative

of species thatre likely to be adversely impacted by changesland cover This is best
exemplifiedby those sites that found speclewwn to beindicators of high quality forests with
structuraldiversitythatare alscsensitiveto edge effectscreated by forest fragmentaticsuch as
blueheaded vireo(Vireo solitaried, blackthroated blue warble{Setophagacaerulescens)
blackthroated green warbler(Setophaga vireng, wormeating warbler (Helmitheros
vermivorum, and scarletanager(Piranga olivacea (Pennsylvania Game Commission 2Q05)
The PGC will continue to investigate how changes in habitat type dfffetird communities
documenteat wind sites.
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The PGChbreeding birdprotocols were designed to target breeding seasons of threatened,
endangered, andlVildlife Action Plan species ofspecial concern birds. Failure to follow
protocols was a consistent issue from 2006 to 2009 with 15 of 22 surveys not adhering to PGC
protocds ( see A Comment s 0 HaweverAipce 20t0dlli breedi@g) bird surveys
conducted have followed the protocols provided in Exhibit A of the Cooperative Agreement.

The PGC continues temphasizethe importance of consultingiith the PGCearly in the

planning processo determine where point cosnand area searches should Ibeated on a
proposed projegbrior to commencinghe surveys Coordination with the PGC prior ®urveys
will help toensure the entirprojectarea and all habitats are besyveyed adequategnd will

reduce the chance that the PGC will have to ask the Cooperatudor conductadditional

surves.

The CooperativeAgreementdoes not require poesbnstructionbreeding bird surveylowever

the PGC has recommended poshstruction breeding bird surveys when tmesence of
threatenedendangeredor species of special concespecies havdeen documented on the
project area However, none of thaitesfor which the PGC has requestgostconstruction
breeding bird surveybave gone to constructioor are in the first year of pesbnstruction
monitoring Thus,no postconstructiorbreeding bird survey data has been provided to the PGC.

Birds: Bird Species of Special Concern Survey

Bird species obpecialconcern surveys conducted at proposed wind sites have included
bald eagle nest surveysSurveys conducted targeting Pennsylvania endangered species include
shorteared owlpresence/absence surveypland sandpiper surveyand blackpolwarblerand
yellow-bellied flycatcher habitat surveys Species specific bird surveys such as these are
requested by the PGC at sites that have known or historical occurrences of the species on or in
the vicinity of the proposed project ar&Results of bird species of special concern surveys from
2007 to 2009were summarized in theland 2 summaryreports (Capouillez and Librandi
Mumma 2008Librandi MummaandCapouillez2011).

Between 2010 an@011, upland sandpiper surveys were conducted at two sites. Both sites
conducted a habitat suitabilitydex, whichidentified suitable habitat. Both sites then conducted
presence/absence survays the suitable habitatOne site did nofind any upland sanglipers

using the area. The second dibeind upland sandpipers in the area and the Cooperator is
currently working with the PGC to determine strategies to avoid, minimize, and mitigate any
negative impacts.

One site conductedlackpoll warbler and yelow-bellied flycatcher habitat surveyn 2011.

These surveysesulted fromobservations of each species during-@uastruction breeding bird
surveys. The observations were believed to be migrant brdecause the species were
observed during therbeding season, the PGC requested habitat surveys to determine if suitable
habitat existed on the project area. The habitat survey dichaentify any habitaton or near

the project area thanet specific criteria, such as wetland size and/or elevateeded for
breeding habitat suppant the conclusion the birds were migrants.
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Bats: Potential Hibernacula Investigations

The investigation of g@ential hibernacula withirthe project areais the Cooperator§
responsibility Potential hibernacula include features such as abandoned mines, subsidence
areas, and abandoned buildingdnce theCooperative Areement has been in effettie PGC
received reports fror4 sites that conductegotentialbat hibernacula investigation€ight of
the 24 sitesidentified potential bat hibernacula on the project areastiiagequentiypeeded to be
sampled for bats At theseeight proposed wind siteg1 potential bat hibernacula featunesre
sampled One of the featuresnvestigatedwas identified as a hibernaculum of conces
defined inthe Cooperative Agreement (Exhibit C) due to the factdhatof the four bat species
captured wasin Indiana bafMyotis sodali}, a federaland stateendangered speciedNineteen
of the 81 featues trapped documentedat least onenorthern longeared bat(Myotis
septentrionaliy a species of special concerfihe otherfeaturestrapped did not result in
evidence of being a hibernaculum of concerA hibernaculunof concern is currently defined
as a hibernaculum which houses a large number of bats (1000+ in an internal survey or 100+
captured via trapping), one that supports a diverse number of bat species (four or more species),
or which houses the state threatened eastern-footdd bat Kyots leibii) or the state and
federally listed endangered Indiana bat.

The PGC investigas potential bat hibernacula within five miles of the proposed project area
Since the Cooperative Agreement has been in effectotal of 556 mine featurewere
investigated by PGC staff. A total of 39 featuresreidentified as potential bat hibernacula.
Five of these featureseretrappedandnone identified as a hibernaauh of concern. The PGC
plans to trap the remaining features infilteire, as time ad resources allow.

Since the Cooperative Agreement was implemented2007, whitenose syndrome has
devastated cave dwelling bat species in the nortlrddhited States, including Pennsylvania.
Interior hibernaculacounts are used in Pennsylvania to monitor trends in cave dwelling bats.
Interior hibernaculasurveys pre and postxposure of whitenose syndrome in Pennsylvania
have revealed an overall decline of 98% of cave dwelling bat species (Tetnar 2011).
Because of e effects of whitenose syndrome on resident bat spectbe criteria for
hibernacula of concershould be revised The current criteria for defining hibernacula of
concern shouldhe updated toeflect theoverall 98% decline irPennsylvara cave dwelling bat
species attributed to whit@ose syndrome.

Bats: Acoustic Monitoring

We received reportand datdrom 30 pre-construction bat acoustic surveys conducted at
24 individual sites between 2005 and 2Q. Cooperatos used the followingmodels ofbat
acoustic detectors to conduct qmenstruction bat acoustic surveys (No. surveys): Pettersson
D500x(3), Anabat 11(16), Anabat SDX3), AR 125(3), and fiveused both Anabat Il and Anabat
SD1. Calls per hour varied between 0.1 and 5.6gpejectwith an average of Q.calls/hourand
a standard deviation of 1.4Since 19 of the 30surveysdid not adhere to PGC protocol these
summary statistics should be interpreted with cautiDeviations from the PGC protocol were
previouslysummarizedn the 2 summaryreport(Librandi Mummaand Cgpouillez 2011) and
thus will not be discussed herdhe averagenumber ofcalls/hourfor the 11 surveysthat did
follow protocolranged from 0.% 4.7, with an average of 1&hd a standard deviation of 1.4
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Caution should be used when interpreting these batause differences in technology and
detection zones of the various acoustic detectors c@ke@aring them difficult.

The number of detectors at eguiojectvaried, ranging from 1 to 36 detectors with an average of

5. Likewise, the height of detectors deployed varied. Height Eveétectordall into one of

the following categories: ground level <5 m, low level® m, moderate level >1040 m, and

high level 40+ m. The percent of surveys conducted that had at least one detector at each of the
following detector levels was as follows: ground = 50%, low = 27%, moderate = 50% and high =
67%. Nineteen of the 30 surveys (63%) used multiple detectordffeaent heights and 11
surveys (37%) used detectors at one height only. Of the 11 surveys using detectors at only one
height, five were used at ground level, and six were used at high level.

In addition torequiring thatacoustic detectors on MET towers be installed as close to the

rotor sweptzone as possible, PGC protocol (Exhibit Bled CooperativeAgreement) states that
fdetectors should record from 30 minutes pri
day. 0 19Buoveysthatidie not follow protocol50% did not survey from 30 minutes prior

to sunset to 30 minutes following sunrise every &% did not survewvithin the correct dates,
and29%% did not have at least one detector on a MET tower at the highest leval)(4Uhe

correct date of a survey is dictated by h e lat riskeléveal, for low risk sites it is July 15

October 15, for moderate risk it is April-130 and July 15 November 15, and for high risk

sites it is April Ii November 15.

Between 2005 an@007 only seven of4lsurveys hadletectors thatvere operational for the
entire survey period.This prompted the PGC to implement an 80% detector success.eate
80% of the nights with detectors operational and able to collect data2008,the first year
Cooperators targetdtie 80%detector success rat®ur of nine surveys did naheet the80%
detector succesthreshold because of equipment failure, memory card issues, and battery
failures. Eight acoustic surveys were completed since 200¢hich all have achieved detector
succesof at least 80%¢92%). Only two acoustic surveywaere completed between 2010 and
2011, both achieved detector success of 92% each.

Of the 30 preconstruction bat acoustic surveys performed, only eight followedPBE
protocols by deploying a minimum of olggh leveldetector, surveying the correct times and
season, anachiewng 80% detector succesdJsing data from these eight sites, some general
trends can be derivedAn average of ®% (60% - 82%) of all bat activity at three high bat

risk sites occurred between July 1 and September 3Figure 3). Only three high risk sites
were included in this seasonal analysis since these sites followed all protocols anehwieeel

to collect acoustic data from Aprilth November 15. Of the low and moderate sites, bat activity
peaked between August and Septembvath sharp decreases in bat activity beginning in
October These data suggest that any efforts to minimize bat mortality sheufdcused
between July 1 anfeptember 30.
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Figure4. Hourly bat activity akight Pennsylvania wind sitesbservedduring preconstruction
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The data also shows tha@% (range 48% 69%) of the documented bat activity occurred when
wind speeds were less th@mmetersper secand (Figure 5). Additionally, 76% (range 72%

92%) of bat adlvity occurred when wind speeds were less than 7 meters per second, which
corresponds with the U.S. Fish and Wil dl:/
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recommendation for sitesith increased risk t@ndangered Indiana bats (Beech Ridge Energy
LLC 2012). Because the PG@rotocol does notdesignatewhich species or species groups
should be identified, the species data provided to the PGC is not standardized. This limits the
ability of the PGC to determine species activity or species detectesfox these sites.
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Figure5. Bat activity by wind speed atghtPennsylvania wind sites sdrved during pre
construction acoustic monitoring, 20Q011.

In response to inconsistencies with reporting of bat acoustic data, the PGC rd&3eased
Management Practices for Acoustic Monitoring at Pennsylvania Wind Energy Faciif2€d 1.

These management practices provide detailed instructions on what to report and how to fill out

the datasheetsNo sites have completed pcenstruction acousticsi nce t he Acoust.i
have been released, howevdrede management practices are anticipated to reduce the
inconsistencies ineporting thawill provide a more robust dataset for analysis.

In early 2012 the U.S. Fish & Wildlife Service releasediitsft Rangewide Indiana Bat (Myotis
sodalis) Summer Survey Guidelines for review. The PGC provided the Service with comments
regarding the draft protocol. In addition, Cooperators were asked to provide the PGC with raw
acoustic bat callatafrom preconstruction surveyso the PGC coultest the new automated bat

call software. All Cooperators submitted their acoustic bat call files to theh@@Ever, @lays

in release of the automated software has prevented the PGC from completing an in depth review
of the software. The PGC anticipates providing the Service with comments once the PGC has
completed its review of the software2013

Bats: Mist Net Surveys
Mist net surveys are conducted based on the Cooperative Agreement &oitdrigh
potential bat risk projects and also in response to U.S. Fish and Wildlife Service (USFWS)
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requests. Cooperatorgyenerallycompletethesesurveys early in the planning stage Mist net
surveysprovide valuable datt the PG(because they identifyhat cavespeciesare presemnin

the project area and indicate breeding populatidngiveniles or reproductive females are
captured. Two sites in 2010 had their bat risk increased from low to high becatlseeafened
and/or endangered species captured during mist nettm@ddition mist net surveys provide
critical informationaboutthreatened and endangered spebmssausdelemetryis conductedn
these specied captured. Consulting with the PGC, anif applicable, the USKS prior to
conducting mist nesurveys is critical to avoid having to redo or conduct additional surveys due
to inappropriately placear too few mist net sites. Additionally, early coordination ensures
protocols are followedegading surveyhours, duration, and utilization of qualified surveyors.
The PGC has rejected surveys that did not follow protocol. Téme Gooperatorhrave had to
conduct additional surveys in order dbtain meet
clearance from USFWS and/or PGC for their project.

A summary of mist net survenesults can be found in Appendix Between 2004nd 2011the

PGC received results froB80 bat mist net surveys conducted on 33 wind sites in Pennsylvania.
Six sites condcted two years of mist net surveys; three sites chatiggdproject area and
sampled the new areas of the proposed project, two sites did not adequately sample the project
area which required additional netting, and one site captured a threasemléor endangered
species which required additional netting for telemetryOn average, five bat species were
captured during each survey (rangé & species). Between 2004 and 201lrist neteffort
averagedl2 bats perl000 units of effort (rarge 3 17 45 batg. A unit effort is defined as one
square meter of net in place for one hour. In other words, it100ksquare meters of nets in
place foronehour to capture 1Bas. Mist net effortin Pennsylvania has decreased significantly
since the onsetfowhite nose syndrome. From 2010 to 2011 mist net success aveésaged
bats/1000 units of effarea 58% decreaseCavebats (little brown(Myotis lucifugu$, big brown
(Eptisicus  fuscys Indiana, tricolored (Perimyotis subfav)s longeared (Myotis
septentrionaliy and smalfootedbats)generally comprises the majority of bats captured during
mistnetting. Overall, effort required to captwavebatshasincreasedsignificantly whilethe

effort needed to captummigratory tree bats (reflLasiurusborealig, hoary and silverhaired
bats(Lasiurus noctivagan$ has remained steady. Mist net capture rates are not anticipated to
correlate with bat risk levels because the capture rates are reliant on site specific mist net
locations. Mist net surveyare designed to determine the presence or absence of threatened and
endangered species, which is a means to obtain specimens for teleGagityres of threatened,
endangered, and species of special concern bats during mist net sizieegeovided valiable
information aboutforaging areas, roost locations, and maternity colonies for these species (see
Bat: Telemetrysection below).

Bats: Telemetry

Nine telemetry surveys havebeen conductesince theCooperativeAgreementwas
established.Telemetry surveys identify foraging areas, roost locations, maternity colonies, and
behaviors that enable the PGC to determine where to best site wind turbines to avoid and
minimize potential adverse impacts to bat spectesce 2007,dlemetrywas condwcted on44
bats; 34 individual Indiana bats and 10 individual eastern dowtkd bats Because the species
with transmitters attacheate endangered, threatened species ofpecial concern and due to
the confidentiality clause in the Cooperative Agreent, survey locations will remain
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confidential. However, this informatiomvassubmitted for inclusion in thegAnsylvanidNatural
Diversity Inventory (PNDI) so that can be used to better site other development projects.

Between 2010 and 2011, one bat telemetry survey was conduBtedne site in 2010, five
smallfooted bats were capturé@dweveronly one male met theinimum weighfcriteriato be a
candidatefor telemetry The bat wastracked forfour days documentingwo roost locations

onein atalus pileand the second on the wall of a min&n emergence count at the talus pile
roost location showed no evidence of a maternity colony. Due to the location of the roost
location on themine wall, an emergence countag not conducted.The home range96%
minimum convex polygons) for this male was estimated tb3f8eacresg0.79 hectargsand the

core habitat (50% fixed kernel utilization distribution) vedut 0.05 acre (0.02 hectare)

Some of the information dga¢red during théndiana batelemetrysurveysassociated with wind

energy projectsevealed that female bats tendttavel farther from rooststo hibernaculahan

male bats Fall trapping at one hibernaculum indicated that female Indiana bats travelted

11.8 miles from roost tree to hibernaculum during fall swarmifidditionally, over 71 Indiana

bat roosts were identified, il ncluding the st
noted that male Indiana bats tended to forage in fordsligdterrain and use smaller riparian

areas compared to females which tended to forage in flatter areas and use larger riparian areas.
Telemetry studies of eastern sralbted batsassociated with wind energy projediave
revealed over 14 roost locati® including one maternity location. Home rangéseastern
smalkfooted bats ranged from 150 acres to over 3,400 acres. This species utilized deciduous
forests primarily for foraging. Roost locations were identified in rocky outcroppings within the
forest, strip mines, spoil piles, and on cliffs.

Telemetry survey resultsereused by Coperators tcavoid and minimize potential impacts to

the species and their habitats. Avoidance and minimization methods used by Cooperators
include adjusing the placement antbr number of turbingsrelocation of proposed turbine
strings andthe abandonment gdortions of project areato avoid impacts to listed bat species

For sites where impacts could not be completely avoided, mitigation by Coopénatades
installtion of bat gates at known hibernacula to protect hibernating bats from disturbance and
plans to create eastern srdalbted bat roosts.

Mammals of Special Concern: Allegheny Woodrat

The state listed threatenedllegheny woodrat(Neotoma magiste} inhabits steep
rocky/talus slopes, boulder fieldsndbr caves in a forest interior matmthin the Appalachian
mountain areasvhere many wind sites are proposedhe operation of wind turbines not
known to negatively impact woodratdiredly however the footprint of the project, including
infrastructure andurbines, may fragment and/or destroy their habitat and travel corridors.
Woodrat habitat assessment surveys are required ifdhekaown historic or active sites on the
project area, or if there is potential habitat on the project area (determirnled B$C woodrat
GIS modeland field reviews Allegheny woodrat habitat assessment surveys follow protocols
found in the Allegheny Wodrat: the Environmental Review Process for Pennsylvania
(Pennsylvania Game Commissi@008. The purpose of théabitat assessment survisyto
delineate woodrahabitatandto document th@resence oall old and newwoodratsign (e.qg.
food cachedatrineg.

18



Fifteen woodrat habitat assessmersurveys have been completedn proposed wind sites
between 2007 and011. Only threeproposed wind sits have documented woodrat signg
site documented both fresh and old sign @awd sites documented ogl old sign The
Cooperator for thesite where fresh and oldwoodratsign was documentetias committed to
conducting additional studigsncluding preand postconstruction trapping of woodsatto
determine the impactsf the wind facility on the active population in the aré&econstruction
surveyswere completedin 2009. The results of the peenstruction woodrat monitoring
revealeda total pgulation estimate of 25 woodrats on the project area. The capture oiflguven
woodrats also confirmed breeding on the project aRestconstruction surveys commenced in
2012 and will continue annually until 2016 The Cooperatos for sites that documented old
woodrat sign hee adjustedther project areato excludedisturbingthe area where old woodrat
sign wasobservedthereby avoiding potential impactsFor sites at which woodras and/or
woodrat sigs arefound,the PGC will work with the Cooperatoto avoid and minimize impacts
to the specigsand where necessg, require postconstruction monitoring to assess the impacts
of wind development on woodrats and their habitats.

Mammals of Special Concern: Northern Flying Squirrel

In Pennsylvaniastate listed endangeredrthern flying squirrel{Glaucomys sabrings
are found in habitats characterized by mature mixed decichemtock stands or around stands
of pure conifer that contain largmean =17 inchdbh (44.9cn), conifers and many snags (~10
snags/acreMahan et al. 1999Mahan et al2010). Similar to woalrats, direct impacts from
wind turbine operation is not known, but impacts from construction in the form of habitat
removal and fragmentation have the potential to negatively affect northern flying squitels.
this time the PGC does not have a pres@isence survey protocol established for northern
flying squirrels,howevera habitat assessment is usedlelineate any potential habitaA total
of seven proposed wind sites have had potential impact to northern flying squirrels or their
habitat. Onesite with potential northern flying squirrel habitat has completed a habitat
assessment thus far and identified potential habitdte Cooperator for the site has adjusted
their projet areaby micrositing turbines and utilizing pexisting trails for construction to
minimize potentiaimpacs to this area. As witlother potential impacts to state threatened or
endangered speciethe PGC will work with the Cooperator to avoid and minimizg@acts to
northern flying squirrel habitat.

Postconstruction Results

The PGCrequestsa minimum of two years of pesbnstruction mortality surveys at each
site. In some circumstangesuch asendangeredpecies mortalityexceptionally high mortay
rates,or failure to follow established protocothe USFWS and/or the PGC may request a third
year of mortality monitoring. Since 2007,one site completed three years of mortality
monitoring however the site did not follow protocols the first yeard thusthe PGC did not
accept the results. wio sitesare conductingn additionathird year of monitoringn 2012due to
threatened or endangered specrestality. A total of 24 surveysg survey is defined asne
year of mortality monitoring at one site) were conducted at 12 wind sites in Pennsylvania
between 2007 and 201Table6). The PGCrequires thaall sites conductingpostconstruction
monitoring acquirea PGC Special Use Pernsb that bird and bat saassesincluding state
listed species;an becolleced The Bureau of Wildlife Protection issues thpecial Usd?ermit
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after the project monitoring plan has been reviewed and approved by the Bureau of Wildlife
Habitat Management, Division of Environmntal Planning and Habitat Protection. T&pecial

Use Permitlists the effectiveand expiration datg study methods, reporting requirements, etc.
All 12 sites were issued Special Use Permits to conductgoostruction monitoring surveys

and no Special & Permits have been revoked.

Mortality

Mortality searches were conducted daily from April November 15 for all sites with
low or moderate raptor risk, with the exceptiontloé one site in 200Zhat conductedaily
mortality searchebetweenMay 1 and November 17. Three of the fouhigh raptor risksites
conducted mortality surveys daily from March i1 December 15 concurrent with raptor
migration surveys. @e high raptor risksite conducted surveys from April L December 15
because the site was raotessble in March due to heavy snow cover

PGC staff validated the identification of all carcasses fronsatveys with few exceptions
Estimated rortality was calculatedrom daily searches condudtat ten turbines,or 20% of
turbines, whichever was greater at each slteeErickson et al(2004)estimator, which corrects

for searcher efficiency and scavenger remq&tSR)biases was used to calculataortality
estimates for birds and batsThere are a few diffent estimatorsused currently, but for
standardizationthe PGC asks that all sites use the Erickson estirt@ataiow for comparisons
amongsites However, because the Erickson estimator likely results in an underestimation of
mortality, the mortalityestimates provided in Tab&should be consideredinimum estimates,
rather tharthetotal mortality occurring on wind sites.

Bat Mortality

A summary of bat mortality estimates ftire 12 sites that conducted mortality searches
between2007 and 2011 can befound in Table6. All Cooperators are required to report
mortality estimates derived from the Erickson method (Erickson et al 20Dd¢. PGC was
unable to determine what percentage of mortality was due to direct coNisrsasindirect
causessuch as barotraumagcausecarcasses are not tested for barotraumaesdence of
direct collision (lacerations, broken wing, ets)not requiredo be noted on data sheet$he
average estimated bats/turbine/year for ti® surveys that followed PGC protol was 25
(range5T7 59).

AFr i ed mawa8 gssedi@mdarebat mortalityamong risk categoriesResults showed no
statistical difference among the risk groups in terms of mortéQty 2.9221 p = 02320.

Some sites designated as lbatrisk had higher estimatdsht mortality than sites designated as

high bat risk Site 241, which was designated as low risk, had the highest estimated bat
mortality at 59 bats per turbine per year. Based on datectullehus far, the extent of bat
mortality cannot be predicted basedaomrentbat risk levels. Furthermore, bat risk designations

do not correlate with threatened and endangered species mortality. Five high risk bat sites have
completed mortality mororing and documented no threatened or endangered species.
However, one Indiana bat fatality was documented at a low bat risk sit€Hesstened and/or
Endangered Species Mortalitigatssection).
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Table 6 Summary of bat mortality estimates for t#sites that conducted mortality searches in
20072011. Bat risk, H = high, M = moderate, L = low; CI = confidence inte@edy boxes
indicateno data was provided to the PGC.

Estimated
Site Bat PGCProtocol | BatdTurbind | 95% CI | 95% CI Estimated
Code Risk Year Followed? Year Low High | BatdMW/Year
6-3 H 2007 Yes 307 21
6-3 H 2008 Yes 27 17
2-2 H 2008 Yes 19 15 23 22
2-2 H 2009 Yes 13 10 16 22
2-14 L 2008 No® 7 2° 13
2-14 L 2009 Yes 7 4 12
2-10 L 2008 No° 16 7° 29°
2-10 L 2010 Yes 5 3 7
2-4 L 2009 Yes 29 20 38 12
2-4 L 2010 Yes 32 17 47 13
55 M 2009 No? 13 7 21
55 M 2010 Yes 11 6 15
243 L 2009 No* 12 1 5 6
24-3 L 2010 Yes 38 8 68 19
24-3 L 2011 Yes 19 13 27 10
6-1 H 2009 Yes 28 25 32 15
6-1 H 2010 Yes 29 25 32 14
351 L 2010 Yes 22 15 30 15
351 L 2011 Yes 11 8 14 7
24-1 L 2010 Yes 59 39 78 29
24-1 L 2011 Yes 30 23 39 15
2-19 H 2010 Yes 31 20 41 21
2-19 H 2011 Yes 14 8 21 10
6-16 L 2011 No* 32 20

& Alternateanalysisprovided bydeveloperpriginally reported43 bats/turbine/year
® Alternate analysis provided by developmiginally reported34 bats/turbine/year
“Operational issues at site; less than 10 turbines searched

dvarious aspects of PGC protoculsre not followed

°90% confidence interval

Mortality estimates varieletweenyeass for most sites. The general trend appears to be higher
overall batmortality during the first year of monitoringmear=33, standard deviaticril2.7)
followed bylower mortality thesecondyear of monitoring(mean=23, standard deviation5p.
However the difference mortalitiesbetweenyears is not statistically significafit) (11) =148

p = >0.05). Eight of the 11 sites that have completed multiple years of mortality monitoring
have greater mortality the first year compared to subsequent years. Four of the eight sites did not
follow PGC protocols during the first year of mortality monitoring redgd¢he confidence in the
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first yearmortality estimate.lt is unknown why therappears to beeduced mortality during the
second year of monitoring. Potential explanations includeats recognizing and avoiding
turbines the mortality from the first yeareducingthe overall number of bats thereby reducing
the mortality during subsequent yeaasid natural fluctuations of populations of bat species
Three of the 11 sites that have completed multiple years of mortality monitoring showed an
increase in batnortality from year one to year two. One of these three &igs 243) did not

follow PGC protocolguring thefirst year of surveysand a decrease in bat mortaldgcurred
between the second and third year of monitoring. Because PGC protocolsotvirkowed the

first year, it is difficult to determine if the increase in bat mortathe second yeaxas accurate

or if the mortality estimate for the first year was low duddwiations from the PGC protocols.

A total of 2,820 bat carcasses wefeund during standardized searclad?ennsylvaniavind
sites conducting mortality monitoringetween2007 and 2011. The majority of bat carcasses
found during standardized searclsgsce 200Avere adult males (Figui®. One site (616) had
much higher than average female mortalityith females making ug3% of carcasses found.
This site has not yet completed the second year of monitoliikgwise, o sites(6-1 and 6
16) had higher than averaggvenile mortality compared to other sites. 2009, 25% of all bats
documented at site-B were juvenileshowever, only8% of bat mortalities found at this site
during the second year of monitoring were juveniles. In 2011, sie @dcumented 51% of all
bats found dung monitoring were juvenileghis site has not yet conducted a second year of
mortality monitoring The greater proportions ojuvenile mortality at these sites could be
indicative of a maternity colony in the vicinity of the projdobweverbecause one site was low
risk and the semnd site was grandfathered in to the Cooperative Agreement, noehistirveys
were conducted to verify the presence of a maternity colony.

5%

H Female m Adult
m Male ® Juvenile
Unknown Unknown

Figure6. Sex and age composition of all bat mortality documented during standard searches at
thewind sitesthat followed PGC protocpP0072011.

Migratory tree bats (ary, red dlver-haired, and SeminolgLasiurus seminolgs bat9
compris@l 76% ofall documentednortality, while cavebats (tricolored(Perimyotis subflavys

little brown, big brownporthernlong-eared, and Indiana bats)mprised 23% of all documented
mortality, and 1% of all documented mortality was unknown due to degraded carcass condition
which precluded species identificationMigratory tree bats were the majority of bat species
documented each yeeonsistentlyfrom 2007(Table7).
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Table7. Percent composition ahigratory tree bats anthvebatsfound during daily searches at
Pennsylvania wind sites during mortality sursepnducted in 2002011, by year (No. sites
conducting mortality monitoring), and overall.

Percent (%) of Total Bat Mortality
2007 2008 2009 2010 2011 20072011
1) (4) 6 (8 (5) (12)

Migratory Tree Bats 75 74 61 83 81 76
CaveBats 24 25 38 16 18 23
UnknownBats 1 1 1 1 1 1

Species composition of migratory tree bedésiedamongyears Table 8), with the majority of
migratory tree batdocumented being Hoary batSeminole batsvere the least frequently found

tree bat at Pennsylvania wind sites. Nine adult Seminole bats (5 males, 3 females, and one
unknown sex) were found at six different wind sitédl suspected Seminole bats were sampled

and confirmed via genetic analysisThe six sites represented five different regions of
Pennsylvania, whiclndicates Seminole bats may frequent Pennsylvania more than previously
thought. Between 2007 and 2009-trolored bats were the most commonly documeotebat

species found at Pennsylvania wind sites. Between 2009 and 2010 the proporti@olofed

bats dropped significantly. Similarly the proportion of little brown bats declined during the same
time period. This is most likely attributed to the etfeof white nosed syndrome. While white
nosed syndrome is believed to have first surfaced in Pennsylvania in 2009, the effects of the
fungus were not realized on the bat populations until 20aterestingly, the proportion of big
brown bat mortality doumented at Pennsylvania wind sites has increasEde increased
proportion of big brown bat mortality may be attributedbig brown bats being less susceptible

to white nose syndrome (Turnet al.2011). Therefore becauseverall numbers of big brown

bat mortalities are not decreasiag the same rate dstle brown bats their proportions are
increasing

Table 8 Percentspeciescomposition of bat carcasses found during daily searches at
Pennsylvania wind sites during mortality sursepnducted in2007-2011, by year (No. sites
conducting mortality monitoring), and overall.
Percent (%) of Total Bat Mortality
2007 2008 2009 2010 2011 20072011

1) (4) (6) (8) (5) (12)
Hoary 31 34 27 30 39 31
Eastern Red 33 18 15 39 26 28
Silver-haired 12 22 19 14 16 16
Seminole 0 0 <1 <1 <1 <1
Tri-colored 16 14 15 4 3 8
Little Brown 4 8 17 6 4 8
Big Brown 3 2 6 6 11 6
Northern Longeared 0 0 <1 0 0 <1
Indiana 0 0 0 0 <1 <1
Unknown 1 1 1 1 1 1
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Species composition varieamongsites (Table 9) Generally hoary, red, or silvraired bats

were the most frequently documented bat species. Interestingly, species composition also varied
between yeafor most sites. For example, siel0 documented a majority of hoaaynd silver

haired bat mortalites during the first year of monitoringpowever red bats consisted thie

majority of bat species documented during the second year of monitoftng currently
unknown whethea si tebds yearly wvariation in signeci es
trends or if the variation could lagtributed tcoperationaimpacts

Table 9. Percent composition of bat carcasses found during standardized searches at
Pennsylvania wind sites during mortality surveys conducted in-20QZ, by site, and overall.
Threatened and endangered species are not listed in the table due to the paidiieidata.

One Indiana bat fatality has been documented at a Pennsylvania wind site between 2007 and
2011. LACI = Hoary bat, LABO = Eastern red bat, LANO = SilJeaired bat, MYLU = Little

brown bat, PESU = T4tolored bat, EPFU = Big brown bat, MYSENorthern longeared bat,

LASE = Seminole bat, UNK = Unknown.

Site.  Year LACI LABO LANO MYLU PESU EPFU MYSE LASE UNK

6-3 2007 31 33 12 4 16 3 0 0 1
6-3 2008 36 19 19 6 16 2 0 0 1
2-2 2008 33 17 26 10 12 3 0 0 1
2-2 2009 30 14 24 17 11 3 0 2 0
2-14 2008 40 0 20 0 0 20 0 0 20
2-14 2009 38 16 19 9 6 3 3 0 6
2-10 2008 24 18 24 18 18 0 0 0 0
2-10 2010 18 42 6 12 3 0 0 0 18
2-4 2009 31 21 22 11 9 5 0 0 1
2-4 2010 34 42 10 5 5 4 0 0 0
5-5 2009 20 22 32 12 4 10 0 0 0
55 2010 35 24 35 0 2 4 0 0 0
6-1 2009 20 10 13 24 24 8 0 0 <1
6-1 2010 35 29 12 5 10 10 0 <1 0
243 2009 48 14 18 9 9 2 0 0 0
243 2010 34 38 20 4 1 2 0 1 0
2-19 2010 26 44 10 10 2 6 0 0 1
2-19 2011 41 24 17 2 6 7 0 <1 1
241 2010 32 41 14 3 3 8 0 0 1
241 2011 51 25 13 1 3 5 0 0 1
243 2011 43 27 12 9 4 5 0 0 0
351 2010 24 43 16 9 1 7 0 1 1
351 2011 32 27 27 3 0 10 0 0 0
6-16 2011 12 29 8 4 0 47 0 <1 0

Overall 31 28 16 8 8 6 <1 <1 <1
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Two sites (61 and 616) documented greater tH#2% of cavebats during mortality monitoring.

Site 61 documented mortality comprised of 56%ve bats during the first year of mortality
monitoring. During the second year of monitoring in 20dilly 25% of the total bat mortality
was cave bats. This dramatic dezase incave bat mortalityis most likely attributed to the
effects of whitenose syndrome; however the overall mortality observed remained similar as
there was an increase in migratory tree bat mortality during the second year.-16it@s®
documenteda greater that average proportion aafve bat mortality in 2011, specifically big
brown mortality. This site has not yet conducted the second year of mortality monitoring, so a
comparison between years is not possible. This site also experieigteer than average
juvenile and female baortality, whichmay indicate a maternity colony in the area. No known
hibernacula exist in the area of this saad no mist net surveys were required-@uastruction

of this site due to its low bat risk designatioHowever the site is locatetkar awaterway that
could serve as a travel and/or foraging corridor to bats, likewise the sitthesrelative vicinity

of an urbanarea thatmay containundocumentednaternity colores in attics or abandoned
buildings.

Overall 23% of the bat mortality consisted cdvebas; little brown bat (8%), tri-colored bats
(8%), big brown bats (%), Indiana batg<1%), and northern longared bat$<1%) (Table9).
Threatened and endangered species are not listed in Tablet® theesensitivity of the data.
One Indiana bat fatality has been documented at a Pennsylvania wind site between 2007 and
2011, see th&hreatened and/or Endangered Specksts section for more informationMore

than 50% of documented mortality consd of cavebats atwo sites(6-1 and 616). Site 61
documented higleavebat mortality during the first year only and the second sHEGjehas not

yet completed the second year of poshstruction mortality monitoringWhite nose syndrome
researchin the vicinity of site 61 located several previously unknown bat hibernacula in close
proximity to the site, explaining why the majority of bat fatalities were cave bats during the first
year of monitoring.Site 616 is not located near any known bat hibernacula however the project
is in the vicinity of an urbamrea, whichmay contain undocumented maternity coloniés
additionalfour sites documentegreater than averaggoportions ofcavebat species,lédnough

not a majority. Sites-20, 214, 22, and 55 all had highethan averag@roportions of little
brown, tricolored, or big brown bat mortality. Sites12, 22, and 5-5 have identified
hibernaculacontaining these three specieghin five milesof the project. Additionally all of

the sites that experiencgpleater than averageoportions ofcavebat mortality have streams,
rivers, or ponds in the vicinity of the projecOverall, less than one percent of bat carcasses
found were classified asnknown. Unknown bat carcasses wengically in poor condition
(disintegratedmissing parts of the carcatizat contain key identification characteristics, etc.)
which precluded the ability to identify to the species lev@tes 210 and 214 show uknown

bat carcasses at a much higher proportion than other slteis can be attributed to thew
overall bat mortality at these sitashich results in théew unknownbat carcasses represegta

large proportion of species composition.

Distributions of bat mortalitypy Julian dateare shown in Figur&. Julian date was chosen to
standardize the data because 2008 was a leap year.

Seasonal distribution of bat mortality vare®mongspecies, however the peak of mortality of all
species tend to oac in thefall (Figure 8). Note that Indiana and northern l@aged bats are
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not represented in the figure. One mortality has been documented for each species, both of these
mortalities occurred in September.
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Figure7. Patterns of bat mortalityykJulian date, for the bat carcasses found at the 12 wind sites
that conducted postonstruction mortality searches in Pennsylvania, 28071
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Figure8. Distribution of bat mortality by species and month, 20071.

Ninety-eight percentof all bat mortality occurred between May and Octgbethereas 79%
mortality occurred between July and Septem@@eble 10). There is some variatiom peak
mortality amongspecies. Mortality peaks in early Augudbr all bat speciegxcept thesilver-
haired bat which peaks in SeptemberThe later peak in mortality of silvdraired bats are
similar to otherstudies thattlemonstrate migration times of migratory tree bats (Dzal et al,2009
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McGuire et al 2012).Because Seminole bats represent a very small samplatsg difficult to
determine peak mortality for this species. Howewdr of the Seminole bat mortalities at
Pennsylvania wind sites have occurredAingust and SeptemherThese data suggest that
minimization efforts focusd between July 1 and Septbar 30 would maximize the
effectivenes®f such effortsthereby reducing the risk to all bat species.

Table 10. Percent of species composition bywéekly time period for bat carcasses
documented during standardized searches at Pennsylvania wind facilities fro202007

Percent (%) of Species Compaosition

I S 5 -

§ T 2 % c 0 o g

o £ 2 538 & g 3

s L, 8 E wEdy 8 8 £ @
Bi-weekly Period 5 ¢ 2 5 @ 525 2 £ 5 @
April 1 - April 14 0 0O 1 1 0 O 0 O 0 4 O
April 15 - April 30 1 <1 2 4 0 3 0 O 3 0 1
May 1- May 14 0 O 2 4 0 O 0 O 4 0 2
May 15- My 31 6 2 3 4 0 3 0 O 5 0 3
June 1- June 14 7 2 3 6 0 6 0 0O 3 4 4
June 15June 30 9 3 6 3 0 6 0 0O 5 9 5
July 1- July 14 4 5 5 1 0 8 0 0O 8 0 6
July 15- July 31 18 11 10 1 O 10 0 O 7 0 9
August 1- August 14 22 16 16 2 17 14 0 0O 15 0 14
August 15 August 31 18 30 24 16 33 22 0 0O 30 22 25
September-1September 14 6 12 17 19 33 15 100 0 12 30 15
September 15September 30 6 11 10 23 17 10 0O 100 6 27 12
October 1- October 14 1 4 1 14 0 2 0 O 1 0 4
October 15 October 31 1 2 0 2 0 1 0 O 1 4 1
November I November 14 0 1 0 O 0 ©O 0 0O O O o
November 15 November 30 0 0 <1 0 O O 0 0O O O o

Mortality trends are similar betweenigrating andcavebat species with 80% of all migratory
bat and 78% of altavebat mortalityoccurring between July 1 and September 30, peaking in
August (Figure 7, 8, an®). These results also support focusing minimization efforts on July 1
to September 30 to reduce the risk to all bat spediess thar8% of the total bat mortality
occurredin the months of April and November. April bat mortality occuraeall 12 sites that
conducted mortality monitoringpetween 2007 and 2011. The following species were found
during the April bat mortality surveys: hoary, silk@aired, red, trcolored, big brown, and little
brown Of the 12 sites, seven documentedtebat mortality in April. Four of the seven sites
that documentedcave bat mortality in April were high risk and three low risk. Navebats
were documented during mortality monitoring in November, ownlgri» and red batsBecause
bats are exiting bat hibernacula in April and entering during late &dealsly November, it
could be inferred that increases in bat mortality during April and/or late October/early November
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may indicate the presence of a nearby hibernacultims.unknown at this time as to what level
of mortality during April and/or late @ober/early November may be an indicator of the
presence of a nearby hibernaculum.
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Figure9. Distribution ofbatmortality by month.

Because bat riskevels are determined by presence or absence of threatened and endangered
species, thdPGC recommeds that the postconstruction mortality monitoringurvey period
remain April 17 November 15 for high risk sitesOf the cavebat mortality, whichoccurred

during April, 78% occurred at high risk siteshich aredesignated as such due to the presefice o
hibernacula within five miles of the projecthe data providesomeevidence to show that bats
entering orexiting hibernacula are at riskorlow risk bat sites, the PGC may consider reducing
mortality monitoring in the future (e.g. May Dctober 31), since 98% of mortality occurs
during this time period. Note that reduced monitoring would only be considered if there are no
potential risks tdirds.

Bird Mortality

An averageof 4 birds/turbine/yeardied for 19 surveys that followed PGC protocol wasi(1

10). Bird mortality estimates varied by siéedamongyears of monitorindTable 11) Of the

11 sitesthat conducted more than one yeafr mortality monitoring,five sites experienced
increased bird mortality during the second year of monitpting sites experienced decreases
and four sites went unchangediowever the changes in bird morality between years for each
site were nostatistically significantexcept for site 2 (X* = 5.14,p = 0.0233). The reason for
the increased bird mortality for the first year at sitd & unknown as the landcovand
topographyis similar to other wind facilities in Pennsylvania.

Although raptor risk is determined by known raptor migratiteatures used by raptors are often
similar to thoseused by other birds. A r e i d testwaé ssed to compare bird mortality
among raptor risk groups. Interestingly, therpesys to be a weak corretati between raptor
risk and estimated bird mortalit@(= 5.1473 p = 0.0763. A Wilcoxon test revealed that low
and medium risk were similaBE 66.5,p = 0.4569), medium and high risk were simil&=
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64.0,p = 0.1961), but low and high risk are diffet S= 79.0,p = 0.0083). Although there is a
weak association between the estimated bird mortality and raptor risk, the extent of bird
mortality cannot be predicted using raptor risk.

Table 11 Bird mortality estimates for th&2 sites thatconducted mortality searches in 2007
2011 Raptor risk, H = high, M= moderate, L=low; CI = confidence interv@ray boxes
indicate information that was not included in the annual report for that site.

PGC Estimated | 95% | 95%
Site | Raptor Protocol | Birds/Turbine| ClI Cl Estimated
Code| Risk | Year | Followed? / Year Low | High | BirddMWI/Year
6-3 L 2007 Yes 2 1
6-3 L 2008 Yes 2 1
2-2 L 2008 Yes 2 1 4 2
2-2 L 2009 Yes 4 3 6 3
2-14 M 2008 No? 7 4 10 3
2-14 M 2009 Yes 5 3 7° 2
2-10 M 2008 No? 1 0° 3 1
2-10 M 2010 Yes 2 1 3 1
6-1 L 2009 Yes 2 1 3 1
6-1 L 2010 Yes 2 1 3 1
55 | M 2009 No” 1 0 2 1
55 M 2010 Yes 1 0 2 1
2-4 M 2009 Yes 10 3 12 5
2-4 M 2010 Yes 3 1 4 1
24-3 H 2009 No® 3 1 5 1
24-3 H 2010 Yes 3 1 4 1
24-3 H 2011 Yes 3 1 4 1
351 L 2010 Yes 2 1 3 2
351 L 2011 Yes 3 2 4 2
24-1 H 2010 Yes 4 1 7 2
24-1 H 2011 Yes 7 3 12 3
2-19 H 2010 Yes 3 1 6 2
2-19 H 2011 Yes 5 1 8 3
616 H 2011 No” 5 2

& Operational issues at site; less than 10 turbines searched
b Variousaspects oPGC protocols were not followed
©90% confidence interval

A total of 409bird carcasses were found during standardized searcResasylvaniavind sites

during mortality monitoringbetween 2007 and 2Q. Overall bird mortality was composed
mostly Passeriforme$73%), the remaining 27%ere Galliformes(4%), Accipitriformes(3%),
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Piciformes(2%), Cuculiformes(2%), Anseriformes(1%), Apodiformes(1%), Coumbiformes
(1%), Charadriiformeg1%), Gruiformes(<1%y), Coraciformeq<1%), and 12% unknown birds
(Appendix Q. Overall the composition of bird Order remains consistefith Passeriformes
comprisingthe majority of bird carcasses documented each year (Table 12).

Table 12. Percent composiin of bird carcasses found during daily searches at Pennsylvania
wind sites during mortality surveyconducted in 2002011, by year (No. sites conducting
mortality monitoring), and overall.

Percent (%) of Total Bird Mortality

Bird Order 2007 (1) 2008(4) 2009 (6) 2010(8) 2011 (5) 200711 (12)
Accipitriformes* 0 2 2 6 0 3
Anseriformes 0 0 2 0 0 1
Apodiformes 10 0 2 1 1 1
Charadriiformes 0 0 1 3 0 1
Columbiformes 0 2 2 1 0 1
Coraciiformes 0 0 0 0 1 0
Cuculiformes 0 4 3 1 0 2
Galliformes 0 2 4 5 6 4
Gruiformes 0 0 1 0 1 0
Passeriformes 80 70 72 66 81 73
Piciformes 0 3 1 3 2 2
Unknown 10 17 10 14 8 12

*sensu Chesser et al. 2010

Redeyed vireos(Vireo olivaceuy were the most frequently documentg@aésserinespecies as

well as overalbird species (25%)bserved as mortalities at Pennsylvania wind sifRedeyed
vireos are considered commandabundant irPennsylvania thatan be attributed to its ability

to successfully utilize a variety of habitatResults from the Pennsylvaritaeeding Bird Atlas
(Brauning 199?) report red-eyed vireo observations in every county of Pennsylvddrdike

other passerinesuch as the goldecrowned kinglet(Regulus satrapaand magnolia warbler
(Setophagamagnolig, redeyed vireo mortality is noimited to migration periods. Reeyed

vireo mortality has been documented from May to October. The exact reason for the increased
mortality of redeyed vireos is not understood, however it could be attributed to overall species
abundance in Pennsylvanidife history as a bird that inhabits the upgerest canopyand
breeding in the vicinityof wind turbines, whichraises the risk throughout spring, summer, and
fall. Goldencrowned kinglets, magnolia warblers, and rdbgwned kinglets(Regulus
calerdula) were also documented in higher numbers compared to qibsserinesat
Pennsylvania wind sites. Mortality of these species is limited to spring and fall migration
periods of Aprilto May and September to Novembé&verall the mortality of these sgies can

most likely be attributed to wind sites being constructed on ridges historicatlyagsmigration
pathways howevet remains unknown why certain species appear to be more at risktties

are
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Bird taxonomicOrder compositioivaried amongites and by year for each sfieable 13). The
variation of composition appears dramatar some sites; however thesmall sample size
exaggerates thign general. For example, if one year a site had 25% Anseriformes and the
second year ha@% Anseriformes, the 25% may account for one biRasseriformes were
documented at all sitdsetween 2007 and011. Passeriformes wefeund during all surveys
except one sit€2-10) in 2008 Site 210 documented only one bird mortality 2008, which
could not be identified to species due to the condition of the carcass.

Table B. Composition of bird Ordexfound during standardized searches at Pennsylvania wind
sites during mortality surveys conducted in 2@02.1, by site, and overall.

Order
") 8 0
Q. 90 , £ 2 9 o 3
E 2 8 5 £E 2 2 g o E
S EE = 8 5 E g ¢ 5 8 ¢
T & &6 § & = 8 £ E £ g =
s § 5 & E§ 35 £ 8 % 5 &
) o 0 o c = = S T > %) S X
SiteCode Year & § & G 8 3 3 & 6 & & 5
6-3 2007 0O 010 O O O O O 0o 80 o0 10
6-3 2008 6 0 0O O 6 O O O O0 82 o0 6
2-2 2008 O 0 O O O O 6 0 0 57 6 31
2-2 2009 O 0 7 3 3 O O O 0 76 0 11
2-14 2008 O 0 O O O o 8 8 0 76 O 8
2-14 2009 O 0 4 0 O O 4 7 4 70 0 11
2-10 2008 O 0o o O O o o o o 0 0 100
2-10 2010 O 0 O 17 O O O 8 0 42 o0 33
2-4 2009 O 6 0 O 4 0 4 2 0 76 O 8
2-4 2010 O 0 8 0O O O O 8 0 84 o0 0
5-5 2009 O o 0O O O O O 33 0 33 17 17
5-5 2000 25 0 O O O O O O O 50 25 0
24-3 2000 30 0 O O O O O O O 50 0 20
24-3 2000 17 0O O O O O 8 8 0 59 o0 8
24-3 2011 0O 0 O O O O O 18 6 53 0 23
6-1 2009 O 0 0 O O O 7 O O 80 0 13
6-1 2010 O 0 O O 9 O O O 0 912 o 0
351 2000 14 0 O 5 0O O O 9 0 48 5 19
351 2011 O 0o 4 O O 4 O O 0 8 7 0
24-1 2010 O 0 0O O O O O O o0 91 9 0
24-1 2011 O 0 O O O O O 8 0 84 o0 8
2-19 2010 4 0 O O O O O O O 68 0 28
2-19 2011 O 0 O O O O O 3 0 88 0 9
6-16 2011 O 0 0O O O O O O 0100 O 0
Overal 3 1 1 1 1 <1 2 4 <1 73 2 12

31



Between 2007 and 201fiye of the 12 sites conducting mortality monitoring documented raptor
mortality. Elevenraptor mortalities have been documentaae broadvinged hawk, seven red
tailed hawks, anthreeturkey vulture. Of the fivesites thatdlocumented raptor mortality, two
were high risk, one moderate risk, and two low.ridke raptor fatalities were documented in
March, April, May, July, October, and Novembekn additional 13 raptacasudieswerefound

incidentally, consisting of one American kestrel, two braad n g e d

hawks,

one

seven redailed hawks, anéwo unknown haw& Incidental raptor fatalities were documented
in March, April, May, July, September, and NovembeFhere does not appear to be any
relationship between PGC raptor risk and raptor mort@litg) = 0.30,p > 0.05)as ®veral low

risk dtes documented mortality while some high risk sites did not

Forty-eight percent of bird mortalitywvas between June and September and 86% of mortality
occurred between May arfdctober (Tablel4). Bird mortality is spread throughout the survey

season(Figure 10); howeverthere was a significant statistical difference in bird mortality
between each montix¥=235,p = < 0.01). May and September are peaks in the bird mortality,

corresponding

t o

mi grati on

mortality documented in May{ = 12,p = < 0.01).

peri ods.

However

Table 14. Bird mortality by month found durgstandardized searches at 12 Pennsylvania wind

sites conducted 20€2011.

Percentage of Bird

Month Mortality
March <1
April 10
May 16
June 5
July 7
August 8
Septembel 28
October 22
November 4
December 0

There was ittle to no bird mortality in March and Decembenoweverbird mortality was
documented in April (10%) and November (4%%urveys have been requestdhigh risk
raptor sitesn March and December in an attempt to document all bird mortality that may be
occurring diring raptor migration, particularly eaglds correspond to concurrent raptor
migration surveys However, no eagle mortalityasdocumented at any Pennsylvania wind site,
and only one raptor mortality haseen foundduring March and November
weather conditions at wind sites during these months are harsh, often resulting in several missed
search days. Based on data collected over the past five years, extended mortality monitoring in
March and December is not warrantee to the absence oércasses, weather conditions, and

safety issues
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Figure 10. Bird mortality, by Julian date, a2 wind sites that conducted peastinstruction

mortality searches in Pennsylvania, 20/11.
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Mortality in Relation to Turbine

Ninety-six percentof detected batarcassefound during standardized searcloesurred
within 50 netersof the closest turbinand85% of the birdcarcasses occurred within 5@tars.
Eighty-seven percertf bat fatalities fell withird0 metersof the closestturbineand71% of bird
fatalities were found within 40meters(Figure12). Current PGC protocols require a 120m X
120m search plot centered on the turbifiénis size searchlgt provides for complete coverage
of 60 meters around the turbine, with greater distance at the corners of the search plot. Rarely is
the entire 120m x 120m search plot considered searchable due to steep terrain, water sources,
and thick vegetation.Based on the data collected since 2007, the PGC reconsbkatthe
search plot remain 120m x 120ta ensure that the ajority of bird and bat carcasses are
available to bdocated.
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Figurel2. Distance from turbinesf bird and bat carcass&sindduring standardized searches
at thel2 Pennsylvaniavind sites that conducted mortality monitoriingm 2007201 1.

Bird carcass distribution in aibur quadrantsurrounding the turbines was statistically eqi@l (
=6.65 p > 0.05) (Figure 13) Distribution of bat carcasses appear slightly skewed to th@kast

the turbines X* = 54.71,p < 0.01) This is most likely attributed to a predominately western
aspect of the prevailing winds. h&re was no statistical difference between the numbeatof b
carcasses foungorth or south of the turbine, however there wasaéisticaldifference between

the number of bats found in tm®rtheast compared to the southedét< 7.78,p = <. 001).
Although more carcasses were found in the northiaasdrantof the search plot, the difference

only amounted to 3% of all of the carcasses found. Because bird mortalities are occurring
equally in all directions surrounding the turbine, and the increased bat mortality in the northeast
guadrantof the search plot aounts forsuch a low percentagd the total bat mortality,hese

data do not support shifting the search plot off of the turbimrgearching only certain quadrants

of the search plot
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Figurel13. Spatial distribution ofibd (A) and bat B) carcassefoundduring standard searches
in 20072011 at the 12 Pennsylvaniawind sites Concentric circles arat 20 meter intervals
from turbine center.

Searcher Efficiency

Searcler efficiency trials were conducted all 12 sites Carcassesf birds and bateere
placed in random locations throughout the searchiaraadwere blind to the searcher3rials
occurred in all visibility classes, at all searched turbines, and for all searchers with few
exceptions. Searcher efficiencyates valed among sites, years, and visibility classes, and also
between bat and bird carcasé€able 15& 16).

Overall, searcher efficiencyates wereslightly higher for birds than for bat§Table 15)
Searcher efficiencyatesfor batsaveraged32% (range 15- 70%) for 11 sites that reported
searcher efficiengywhile for birds it average@8%% (range 15 70%)for 12 sites that reported
searcher efficiency ratesThe increased searcher efficiency rate for birds could be attributed to
the overall lager size of birds compared to baisd brighter colorationmaking for easier
observation

Searcher efficiency rates variaghongsites (Table 15). This variatias not likely attributed to
searcherdifferences There was also variation in searcheficgfncy for the samesearcher
amongyears for each site. This is most likely attributed to the ability of the individual searcher
to locate carcasses. The range of individual searcher efficiency is not always provided to the
PGC The searchegfficiency range for individuals varied greatly among all consultants.
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Table B. Searcher efficiency ratépercent)for bats and birds and range aferagesearcher
efficiency of searchers at 12 Pennsylvania wind sites during standardized surveyst@dnn

20072011. Grey boxemdicateno data provided to the PGC.

Bats Birds

SE% Range | SE%  Range
Site Average of SE by| Average of SE by
Code Year (l-day) Searchell (1-day) Searcher
6-3 2007 25 23
6-3 2008 31 64
2-2 2008 52
2-2 2009 46
2-14 2008 17 27-50 23 35100
2-14 2009 24 1050 30 0-78
2-10 2008 17 11-50 23 18100
2-10 2010 38 3350 40 34-50
2-4 2009 47 53
2-4 2010 35 27
55 2009 30 48
55 2010 30 44
24-3 2009 15 15
24-3 2010 33 59
24-3 2011 27 27
6-1 2009 46 45
6-1 2010 70 70
351 2010 20 20-20 42 24-55
251 2011 24 20-28 36 21-46
24-1 2010 28 28
24-1 2011 30 18
2-19 2010 41 35
2-19 2011 26 30
6-16 2011 29 6-100 70 0-100

Searcher efficiency also varieinongvisibility classes(Table 16) Searcher efficiency trials

were to test the searchers ability to locate carcasses in all visibility classes. As expected,
searcher efficiency was generally highest for visibility clas8gain there was also variation in
searcher efficiency for visibility classes between the first and second year of a site. There also
appears to be a slighifference in searcher efficiency between birds and bats in each visibility

class.
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Table 16. Searcher efficienc{SE) rates for bats and birdsy visibility (vis.) class at 12
Pennsylvania wind sites during standardized surveys conducted iR220Q7 Grey boxes
indicate no data provided to the PGC.

Bat SE Bird SE
Site Vis. Vis. Vis. Vis. Vis. Vis. Vis. Vis.
Code Year Class1l Class2 Class3 Class4| Class1 Class2 Class3 Class4
6-3 2007 30 11 22 29
6-3 2008 35 6 64 64
2-2 2008
2-2 2009
2-14 2008 100 35 35 0 100 35 35 0
2-14 2009 34 18 20 13 34 18 20 13
2-10 2008 50 19 11 0 50 18 31 0
2-10 2010 48 30 29 57 47 52 29 21
2-4 2009 71 41 24 89 64 20
2-4 2010 74 25 1 77 21 0
55 2009
55 2010 59 40 11 10 87 52 20 0
243 2009
243 2010 62 42 11 32 50 80 71 25
243 2011 61 36 14 0 100 13 33 13
6-1 2009
6-1 2010
351 2010 33 31 7 0 65 38 10 13
351 2011 48 21 14 4 70 17 25 17
241 2010 63 28 10 2 63 36 0 14
241 2011 81 35 10 0 50 0 0 0
2-19% 2010 83 55 20 4 83 55 20
2-19% 2011 64 31 9 2 64 31 9 2
6-16 2011

& Sites 2-14 and 219 provided combined bird and bat searcher efficiency rates for each visibility
class, whickare shown in Table 16.

It appears there are several factors that influence searcher efficiencyTagebabitat at each
turbine (ie. proportions of each visibility class) can impact overall searcher efficiency. For
example, a site that is predominately Visibility Class 4 wooé expected to have a lower
searcher efficiency rate than a site that islpneinately Visibility Class 1. This may explain the
decrease il s isearlies efficiency rates from the first to second year, as vegetation
regenerates and visibility decsss. It appears that individual searcher efficiency is the most
influential factor in searcher efficiency rates. Ensuring search personnel are well trained and
experienced is the most effective method to obtaigungity searcher efficiency rates for meo
accurate mortality estimates.
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With few exceptions, lacarcasses must be validated by the PGC before being used in searcher
efficiency trials, and only carcasses in fair or excellent condition are returned by the PGC for use
in trials. In order forthis verification to occur, all carcasses are frozdris precludes the

ability of the PGCto determine trends regarding fresh versus frozen carcasses and quality of the
carcass that may be influencing the searcheriefity. However, it is imperativahat the
identification of carcasses are correct thus the PGC does not allow for carcasses to be used for
searcher efficiency and/or carcass removal trials until they are validated by the PGC.

Carcass Removal

Carcasgemoval trials were conducted all sitesto monitor for removal by scavengers
Carcasses were placed in random locations throughout the searah altesgegetation classes,
but were not blind to the searcheriGarcasses were left in place Bominimum ofl4 days and
monitored for scaveger removal. Because the caresssere monitoredor a minimum of14
days, the datas right censored which was compensated for by estimating the mean time to
removal using a maximum likelihood estimator.

Carcassemovalat all sitesfor bat carcassemveraged 12 day@ - 34) and13 days (4 48) for
bird carcassesT@ble 17) Average time for scavenger remo\a those sites that followed
protocol wasl4 daysfor bat carcassg® 1 34) and 13 days for bird carcasgés 25). A list of
previously identifiedscavengerspecies can be found in th&? Zummaryreport (Librandi
Mummaand Capouille2011).

Seven of the 12 sites that conducted scavenger removal trials documented carcasses persisting
longer the second year of monitoring compared to the first. Four sites experienced shorter
persistence times the second year of monitoring. One site has ootny@eted a second year of
monitoring so no comparison can be made. It is unclear why some sites have higher scavenger
rates than othersCarcassemoval can be influenced by over seeding trial carcasses. Smallwood

et al. 2010 noted that placing too myarial carcasses near wimarbines, which already supply
scavengers with carcassa®gy cause scavengers to be unable to remove the trail carcasses. This
oversaturation results in inflated carcass removal tin@ga.casgemoval times are most likely
influenced by relative populations of scavengers around these wind sites.

With few exceptions, lacarcasses must be validated by the PGC before being used in carcass
removal trials, and only carcasses in fair or excellent condition are returned b@&htoPuse

in trials. This precludes the ability to determine trends regarding fresh versus frozen carcasses
and quality of the carcass that may be influencing scavenger removal.

The PGC has been asked@yoperatorsf the frequency of mortality moroting can be reduced

to less than daily searches based on site spedfitassemoval rates. Thearcassemoval

rates reportedTable 17)are averaged for the entire mortality monitoring season however
scavenger removal rates throughout the entire tmang period are not consistent. Data from
sites that reported carcass removal by seasweaaled no trends; increasedrcassremoval
occurred randomly throughout the monitoring year. Additionally, of the 12 sites that have
conducted postonstruction mortality monitoring and carcass removal trials, all have
documentedome amount afarcasses removed during the first nighatrial. The majority of

the carcassemoval trials completed in Pennsylvamareplaced in groups, meaning batches of
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carcasses are placed at one time, with several batches being placed throughout the monitoring
season. The PGCattempted to minimize oversaturation by limiting the number of carcasses
allowed to no more than 2flal carcasseplaced throughout the site ilog one time. However,
Smallwood et al (2010) demonstrated that by using less than 10 trial carcasses on the site at one
time, oversaturation was reduced aagicassemoval rates increased. These results could imply

that thePGC may need to reduce thmaximum number of carcasses placed at any givenitime

the future Although the PGC validates all carcasses before use in witkisfew exceptions
research conducted by Arnett (2005) found that fresh carcasses were removed almost twice as
fast as froen carcasses at one study sittence, wind sites using frozen carcasses for trials may

be documenting longer carcass removal rates than is actually occurring with turbine mortality
carcasses. This i1 dea furt herensyinempasrshosdnothe PG
be increased solely on the average carcass removal averages.

Table 17. Average scavenger removal rates for bats and birds at 12 Pennsylvania wind sites
conducted in 2002011.

PGC Bat SR Bird SR

Site protocols average average
Code Year followed? (days) (days)
6-3 2007 Yes 10 10
6-3 2008 Yes 13 13
2-2 2008 Yes 32 13
2-2 2009 Yes 23 5
2-14 2008 No* 5 5
2-14 2009 Yes 9 17
2-10 2008 No* 4 4
2-10 2010 Yes 8 6
6-1 2009 Yes 10 14
6-1 2010 Yes 6 6
55 2009 No° 9 13
5-5 2010 Yes 15 16
2-4 2009 Yes 11 11
2-4 2010 Yes 34 25
243 2009 No” 4 4
24-3 2010 Yes 10 7
24-3 2011 Yes 13 14
351 2010 Yes 9 9
351 2011 Yes 7 8
241 2010 Yes 10 10
24-1 2011 Yes 10 13
2-19 2010 Yes 23 25
2-19 2011 Yes 11 16
6-16 2011 No° 6 48

& operational issues at site; less than 10 turbines searched
® various aspects of PGC protocols were not followed
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Incidental Mortality

Incidentals aredefined ascarcasses found outside scheduled searchs tiamel/or
designated search plots duringn incidental can be reported lypyone including maintenance
personnel at any turbine on the site, not just in the vicinity of a searched tuflfieespecies
and percentages of the birds and bats found durimedsded searches versus incidental finds are
similar (Tables18 and 19), suggesng that the searched turbines are an accurate representation
of the wind site. Howevethere were slightly morgi-coloredand little brown bats found as
incidentals thamuring standard searche$his is most likely attributed to one sité-1) which
searched addadnal turbines for carcassésr use insearcher efficiency and carcass removal
trials. The seasonal distribution of incidental bat mortality follows a sinpiidtern to that of
standardized searches with a large majority of bat mortality between July 1 and September 30
(84%). The peak of bat mortality in August, accounting for 45% of the total incidental bat
mortality. While incidental trends appear simitar trends identified/ia standardized searches,
these trends should be interpreted with caution as incidental carcasses are not collected via
standardized protocols.

Table B. Composition of batcarcassesdentified through standard searchasd found
incidentaly from 20072011.

Standar Incidental
Bat Species Searche Finds
Hoary 31% 32%
Eastern Red 28% 25%
Silver-haired 16% 13%
Tri-colored 8% 12%
Little Brown 8% 11%
Big Brown 6% 5%
Unknown 1% 1%
Northernlong-eared <1% 0%
Seminole <1% <1%

Fifty-six different bird species have befmundas incidentamortalitiesbetween 2007 and 2011.
Overall, birds of unknown species were the most frequently found (24%) followed Jeyedd

vireo (11%), blackpoll warbler (7%), ovenbird (6%), and tbesasted grosbeak (6%). The
species composition is biased to one locationtdwe large mortality event in which 73% of all
incidentalbird carcasses were found. Excluding the large mortality event, 39 bird species were
found as incidentaimortalitieswith the most frequently observed species beingesestl vireo
(14%), Unknown (4%), rosebreasted grosbeak (12%), and-tatled hawk (7%). The red
tailed hawis are large and relatively easy to see, making iheidental mortalitiesnore likely

to be foundby maintenance workers outside of the search areas and times compared small
birds

Incidental mortality was documented during all months of mortality monitoring, from March
through November. Excludingata from thdarge mortalityevent incidental bird mortality is

the highestin May (18% of total incidental mortality) arfeptember (19% of total incidental
mortality), which corresponds to the spring and fall migration periods, while August had the least
accounting for 6% of the total incidental bird mortality. Species diversity among incidental
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mortality varied throughoute months with the greatest diversity documented during the month
of May (16 species) and March and November documented the least (5 spebies

Table B. Composition of bird mortality identified through standard searches viexsdsntals
those found outside standard seatas antimes from 20072011.

Bird Order Standard Searches Incidental Finds
Passeriformes 73% 65%
Unknown 12% 24%
Galliformes 4% 4%
Accipitriformes* 3% 3%
Cuculiformes 2% 2%
Piciformes 2% 0%
Apodiformes 1% 1%
Columbiformes 1% <1%
Anseriformes 1% <1%
Charadriiformes 1% <1%
Gruiformes <1% <1%

*sensu Chesser et al. 2010

Postconstruction Raptor Migration Survey

One goal of the \Wid Energy Voluntary CooperativeAgreemenis to determine if any
postconstruction raptor migration observations can be correlated with mortalRpst
construction raptor surveysere completect eight wind sites between 2007 and 2011. There
were five spring raptor surveys and eight fall caigurveys completeddppendix H. Species
composition observed varied by site and season

The presence of turbines does not appeanftoencethe overall number of raptors using the
ridge or the species compositiofiwo of the eightsites that conacted postonstruction raptor
surveys also completed pcenstruction raptor survey§-16 and2-4). Site 616 observed less
raptors overall during posionstruction surveysompared to preonstruction surveyfor both
spring and fall Speciescomposition for site 46 was similar between pre and poshstruction
with turkey vultures being the most prevalent spedi@sng spring surveyfollowed by black
vultures(Coragyps atratusand redtailed hawks during the fall surveys turlevultureswere
again the most prevalent specfedowed by black vultures, then bald eagleSite 24 also
documented similar species compositidaring bothpre and postonstruction surveys with
turkey vulturesandredtailed hawks being the most prevalent dgrapring surveys and turkey
vultures, redailed hawks, and broadinged hawks being the most prevalent during fall
surveys. Site-2 documented similar overall raptor numbers between pre andg@ustuction
surveys.

Three high raptor riskwind sitesfound raptor mortality during standardized mortality monitoring
while conducting concurrent pesbnstruction raptor surveyOne site (241) documented one
turkey vulture fatality during spring raptor surveys. Tsites documentedraptor mortality
during fall raptor surveys; site 238 found two redailed hawks during standard mortality
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monitoring and site -49 found one turkey vulture. Interestinglthe raptor species being killed
are not the most frequently observed species at each at theseSsiee241 documented one
turkey vulture during spring raptor monitorinthe most prevalent species observed was red
tailed hawk.

Pre and postconstruction raptor migration survey results have similar implications. First, the
PGC assignedraptor risk evels were not good indicators of the overall number of raptors
observed during migration surveys. For example, high raptor risk siteabéerved the least
number of migrating raptors during spring surveys. On the other hoaerateraptor risk site

2-14 observed more raptors than several high raptor risk sites during fall surveys. Also similar to
pre-construction surveys, pesbnstruction survey results cannon be correlated with raptor
fatality (r (8) = 0.24,p = 0.50). Site 241, which observedhe fewest raptors during spring
surveys, documented raptor mortality. Conversely, sité 6bserved high numbers of raptors,

yet did not document any raptor mortality.

Postconstruction Bat Acoustic Surveys

Another goal of the WEVCA is to determinegpidstconstructiorbat acoustic data can be
correlated with mortality. A total of six postconstruction bat acoustic surveys have been
performed at Pennsylvania wind sites between 2007 and 2011. Restuhle &fe post
construction bat acoustic surveystiveen 2007 and 2009 are summarized in es@mmary
report Librandi Mummaand Capouille2017).

Of the six postonstruction bat acoustic surveys performed between 2007 and 2011, two surveys
had issues with turbines not operating during the surveg,survey had issues with acoustic
detectors not operating, and two surveys did not survey the entire April 1 to November 15
season. Additionally, detectors were not all placed in the rotor swept zone or at the same height,
making comparisons betweenesitand mortality data challenging.

In 2010 one moderate bat rislsite (55) conducted postonstruction bat acoustics following
PGC protocols. This site was grandfathered into the Cooperative Agreementhasdvasnot
obligated to perform preonstruction bat acoustic surveys. Therefore, no comparison of bat
activity could be performed between @ned postconstruction surveys. Because the exact time
of bat mortality is not kmassusisubjeeativeditisrdegficuitoi v e
determine if any correlation exists beemebat activity and mortality fazach night. A Pearson
productmoment correlation coefficient was computed to assess the relationship between
biweekly bat activity observednd biweekly bat mortality for the site. There was a positive
correlation between bat mortality and bat activity at this(site 0.83,n = 15,p = <0.01), so as
overall bat activity increased so diht mortality. A correlation between bat activity and
mortality by species was precluded because of a lack of species specific acoustit luzda.
results should be taken with caution since the bat acavitlgis sitewas monitored at 10 meters,

well below the rotor sweptonewhere bat mortality occursHowever these results are similar

to sites thatdid monitor bat activity closer to the rotor swept zone by having increased bat
activity during July, August, and September, which corresponds to when the majority of bat
mortality occurs throughout theas¢. The results from this site support targeting minimization
efforts between July 1 and September 30 to maximize the effectiveness.
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Postconstruction Radar Surveys

Two postconstruction radar surveys have been performed at Pennsylvania wind sites
between 2007 and 201and are summarized in thé"2summaryreport Librandi Mummaand
Capouillez2011). The Cooperative Agreement does not currently request radar surveys and no
additional radar surveys have been performed in Pennsylvania.

Postconstruction Woodrat Surveys

A multi-yearwoodrat study is being conducted at one Pennsylvania siteCoperator
to determine the potential effects of disturbimgpitat in proximity to an active population area
This site conducted preonstructon surveysto obtain baseline data andill be conducting
several year®f postconstructionsurveys The postconstruction studies commenkce 2012
and will include trapping, telemetry, food availability, and predator presentee purpose of
this study is to compare the prandpostconstruction results to identify whether wind turbine
construction and/or operation has any impacts on Allegheny woodrats.

Threatened and/or Endangered Species Mortality: Birds

Five sites documented a total of 31 s#aendangered bird mortalitiesetween 2007 and
2011 including: three state endangered bird mortalities in 2009 (two blackpoll warblers and
one yellowbellied flycatcher), three in 2010 (three blackpoll warblers), and 25 in 2011 (24
blackpoll warblers andone yellowbellied flycatcher). Four of the 31stateendangered bird
mortalities were documented during scheduled sear@hé27were incidentals, of which 24
were at the large mortality event (searge Mortality Everg section). All 31 of the state
endangered il mortalitieswere 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. All of the blackpoll warbler fatalities ated in September and October,
with the two yellowbellied flycatcher fatalities found in August and September.

All five sites that documented state endangered bird mortakycurrently working with the

PGC on mitigation. Upon notification of an endangered bird mortality the site is required to
provide an incident report that includes the species of the mortality, weather patterns during the
night prior to discovery, anypsgcial or critical habitat in the area of the project, and
documentation of Best Management Practices were implemented prior to the mortality. The
PGC does not currently have a standard mitigation method, however most sites opt for
compensatory mitigatiofor the protection of the state endangered species and their habitat.

Threatened and/or Endangered Species Mortality: Bats

In 2011, one state and federally endangered Indiana bat was documented at Duke
Energyds North Al | egh e rfemalenbatnvds fdumdcby $earchgrs on A
September 26, 2011Jpon species confirmation by the PGC and USFWS, North Allegheny
wind site curtailed all night time operation of the turbines until November 15, 2011. No bat
mortality was reported while night timetailment was implemented. Because Indiana bats are
federally listed species, the PGC defers to USFWS. Duke Energy is currently in consultation
with the USFWS and is developing a Habitat Conservation Plan as part of the process of
obtaining incidentalake coverage.
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Due to the Cooperative Agreement and partitylahe Cooperator8 effort to avoid and
minimize potential impacts, the PGtasnot filed any formal actiors against any Cooperators
for any of theendangered birer bat mortalities and are @rking with the Cooperators to
mitigate for thesdatalities.

The PGC has been petitioned to listld brown, tricolored, and northern lorgared batsn
Pennsylvania. The PGC requested public comments regarding the potential listing of these
specis via the PA Bulletin. Based on comments received, the PGC decided on October 4, 2012
not to pursue listing of these species at this time, as it was determined that additional research is
needed. While Pennsylvania is not currently pursuing the listindpese three speciethe
USFWS is undertaking species review to determinetlife eastern smafboted little brown,

and northern longared bats warrant protection under the Endangered Specielm Aegards to
mortality of the above bat speciesPannsylvania wind energy facilitiesy eastern smafooted

bat mortality has been documentédof the 12 sites currently operating have documented tri
colored bat mortality, one site has documented northerndargd bat mortality, and all sites

have @cumented little brown bat mortality. In the event that these species are added as state or
federally listed species, further coordination with the PGC and USFWS will be required to
determine methods to further minimize mortality to these species.

Large Mortality Events

There was ondarge mortality event in October 2011lt was the only large mortality
eventdocumented between 2007 and 201@n October 7, 2011 the PGC was notified of a
possible large mortality event at one wind site. This site haddy completed two years of
monitoring and was not conducting mortality monitoring in 2011. The PGC visited the site on
October 7' and 11" and collected 258 bird and 2 bat carcasses. The PGC investigated the
incident and concluded the event was causgdighting conditions at or near the turbine in
combination with a low cloud ceiling during peak bird migration. This conclusion was based on
the mortality occurring only at the turbine nearest to the lighted substation, as well as no other
large mortaty events observed at any other wind facilities in the vicinity. At the time of the
mortality event, this particular site was no
Practices pertaining to lighting;

Keep lighting at both operation and mainteca facilities and substations to the minimum
required.
a. Use lights with motion or heat sensors and switches to keep lights off when not required.
b. Lights should be hooded downward and directed to minimize horizontal and skyward
illumination.

The lighting & a nearby substation was lit with photovoltaic sodium vapor lights instead of being
on a switch or using motion or heat sensor lighting. Bird mortality caused by weather and
lighting is well documented. Mannville (2000) noted that low cloud ceilingsaase migrating

birds to fly at lower altitudes increasing the chance of collision with large structures.
Additionally, Gehring et al (2009) found that birds can become disoriented by steady burning
light refraction causing the birds to circle closer ahaser to the light. Another large bird
mortality caused by all night lighting at a substation and inclement weather conditions was
documented during the same time of year at a facility in West Virginia (Steelhammer 2011).
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However, unlike the mortalitevent in Pennsylvania, the bird deaths in West Virginia were
believed to be caused by exhaustion and collisions with the substation as opposed to the turbines.
The PGC concluded that the large mortality event that occurred in Pennsylvania could have been
greatly reduced, if not prevented, if the above Best Management Practices pertaining to lighting
had been fully implemented. The Cooperator is working with the PGC to mitigate for the
mortalities as well as ensur ehetnoralitB MP6s ar e i

The bird species documented at the large mortality event are: 18% Unknown, 9% blackpoll
warbler, redeyed vireo, and ovenbirdSéiurus aurocapillp 8% rosebreasted grosbeak, 7%
gray catbird Dumetella carolinens)s Swa i n s o @Gatharus udtulatusdahd ufiknown
thrush, 4% wood thrusiH§locichla musteling 3% unknown warbler and yellehilled cuckoo
(Coccyzus americanys2% graycheeked thrushQatharus minimus magnolia warbler, and
common Yyellowthroat Geothlypis trichay 1% bay-breasted warblerSetophaga castanga
blackthroated blue warbler Setophaga caerulescensTennessee warblerOfeothlypis
peregring, blackthroated green warbler (Setophaga virens), chesidatl warbler $etophaga
pensylvanicy indigo bunting Passerina cyanéa and mourning warbler Geothlypis
philadelphig, <1% Cape May warblerSetophaga tigring common moorhen Gallinula
chloropug, house wren Triglodytes aedon northern parula Setophaga americaha
Philadelphia vireo \(ireo philadelphicu} scarlet tanagerP{ranga olivaced, unknown duck,
and Wil s o Cardelinapusilldl er (

The large percentage of unknown carcasses was due to the poor condition of the carcass upon
collection. Because this site was not conducting mortality rmong no special use permit was
issued granting this Cooperator permission to collect the carcasses. The PGC was notified of the
large mortality event on a Friday before a long holiday weekend. Not all of the carcasses were
collected before the weekendnd due to construction surrounding the substation, many
carcasses were crushed by vehicle traffic over the long weekend.

The bat species documented include one little brown and one red bat. Bats do not appear to be
impacted as significantly as birds by lighting and inclement weather conditions. This could be
because bats rely on echolocation more than vision for navigatiioh would eliminate the

lighting effects on the bats. Additionally, bats are generally not as active in poor weather. Voigt
et al (2011) noted that bats use more energy when flying in rainy conditions.

CORRELATION BETWEEN PRE -CONSTRUCTION BREEDING BIRD SURVEYS
AND POST-CONSTRUCTION MORTALITY

The PGC does not have sufficient data at this time to determine any relationship between
pre-construction breeding bird surveys and breeding bird mortality. For the 12 sites that the PGC
has mortality data grten sites were grandfathered into the Cooperative Agreement and thus did
not conduct breeding bird surveys, and two sites conducted breeding bird surveys but did not
adhere to the PGCb6s protocol s. The codmmon i
surveying during different times and following different methods, resulting in data that cannot be
correlated with mortality. One site that conducted-gmestruction breeding bird surveys
documented a state endangered species (migrant not breedihgjidboot document any
mortality of this species. The secosde, which conducted prmeonstruction breeding bird
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surveys,documented a state endangered species (migrant not breeding) and documented this
species during mortality monitoring. A habitat \8ey was conducted at this site for the
endangered bird species in question and it was determined that because of a lack of suitable
breeding habitat and the time of year when the mortality occurred, the bird was a migrant. Two
sites conducted pasbnstriction breeding bird surveys R012, whichwill allow comparison to
pre-construction breeding bird surveys to determine any effects of the turbines on breeding birds.

CAN MORTALITY BE PREDICTED?

ThePGC does not yet have enough-ed postconstructon data to develop a mortality
prediction model to estimate the extent of bird or bat mortalMypst of the sites in operation
were grandfathered into the Cooperative Agreement and not required to conetagiraction
monitoring. Of the few sites that are operational and did condudomstruction monitoring,
deviations from standardized P@&btocols make comparisons nearly impossible.

Raptors
Between 2007 and 2011 a total of 24 raptors were found during mortality monitoring, 11

during standardized searches and 13 as incidentals. Of the 12 sites that condueted post
construction mortalitynonitoring, seven have completed qonstruction raptor surveys. There
does not appear to be any correlation between the total number of raptors observed during pre
construction raptor surveys and raptor mortality7) = 0.12,p = 0.75), nor is there eorrelation
between raptors per hour observed duringgamestruction surveys and raptor mortality(7) =

0.28,p = 0.45). Likewise, there does not appear to be any correlation between total number of
raptors observed during pesitnstruction raptor sueys and mortalityr((8) = 0.24,p = 0.50)

nor between raptors per hour observed during-passtruction raptor surveys and mortality (

(8) = 0.01,p=0.90). Based on data collected during raptor surveys from 2007 to 2011, there is
no indication thatlarge numbers of migrating raptors will lead to large numbers of raptor
mortality. Additionally, the raptor mortality that has been documented was not limited to
migration periods, which indicates that residential raptors may be at risk in the vidinity o
operating turbines. Therefore, prenstruction and postonstruction raptor migration surveys

do not appear to be good indicators of raptor mortality.

Birds

Of the 12sites that have conducted mortality monitoring between 2007 and 2011, only
three siesconducted preonstruction breeding bird surveys. One site conducted breeding bird
surveys before the protocols of the WEVCA were implemented, therefore the methods for this
survey did not follow PGC protocols. During grenstruction breeding birdusseys a total of
57 species were observed at this site. A total of 23 species of birds were documented during
mortality monitoring. Only nine species were observed during bothgrstruction surveys and
mortality monitoring. Regbyed vireos were thmost prevalent species found during mortality
monitoring and were the second most abundant species observed during breeding bird surveys.
Both of the other sites conducted point counts following PGC protocols, however did not follow
protocols during aresearches. During point counts these sites recorded 79 and 93 bird species
and documented 23 and 25 bird species during mortality monitoring-eyReldvireo fatalities
were the predominate species found during mortality searches at both sites. Duediggore
bird surveys reetyed vireos were the fourth and second most frequently observed species
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respectively. At this time, the PGC does not have sufficient data to determinedrsteuction
breeding bird surveys can predict mortality. Based on tkeltseof three sites, neither the
species composition nor the extent of mortality could be predicted based-oanptriction
breeding bird survey results. However, trends in bird mortality data throughout Pennsylvania
indicate the majority of bird mority (76%) occurs during the months of April, May,
September, and October.

Bats

The PGC does not have enough standardizedgmstruction data or a model to predict
the extent of bat mortality at wind sites. However the data does show trends oraivaetivily
is the greatest. Four poenstruction acoustisurveys thaffollowed the PGC protocols and
deployed acoustic detectors above 40m showed that 69% of all bat activity occurred between
July 1 and September 30 (range 60% to 82%). The onec@usttuction acoustic survey
conducted in 2010 yielded similar results in which the majority of the acoustic bat calls recorded
occurred during the same time frame. This corresponds to the 24gpsstuction mortality
surveys in which 79% of all bat molitg was found between July 1 and September 30. Based
on data collected between 2007 and 2011 the PGC cannot predict the extent of bat mortality for a
given site. However the PGC can predict that the majority of bat mortality will occur between
July 1 aml September 30 and thus minimization efforts should be employed during this
timeframe to obtain the greatest effect.

WILDLIFE INCIDENT REPORTING SYSTEM

One of the Best Management Practices endorsed by the PGC is the implementation of a
Wildlife Incident Reporting System (WIRS) for each wind facility in Pennsylvania. The WIRS
is a plan for site employees to receive training in monitoring, response, and reporting of
wildlife injuries and fatalities after the completion of standard mortality monitorinds WIRS
is not a substitute for standard mortality monitoring, but rather an organized reporting system for
incidental mortality. The WIRS provides additiomi@ta thatan be used to determine trends in
mortality as well as document any important evesuish as a threatened or endangered species
mortality or large mortality event. The importance of this reporting system is best demonstrated
by the large mortalityevent thatoccurred in 2011, after standard mortality monitoring
concluded. The PGC is cuently working with all Cooperators that have active wind sites to
make sure they have a WIRS implemented prior to the completion of their 2 years-of post
construction mortality monitoring.

CONTRIBUTIONS TO OTHER WIND RELATED STUDIES

A total of 369 samples 100tissues an@69 hair) were collectedrom 140 bat carcasses
found atPennsylvaniavind sitesin 2010 and 2A.1. The samples weibmitted tcEric Britzke
of United States Army Corps of Engineers, Engineer Research and Development Center,
Vicksburg, MS(who is working with Susan Loelsouthern Research Station, United States
Forest Service, Clemson University, Clemson, 8@ Maarten VonhofDepartment of
Biological Sciences, Western Michigan University, Kalamazoo) &flDavid Nelson of the
University of Maryland Center for Environmental Science Appalachian Labor&ionyse in
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variousongoing bat genetic studiesSince 2007,ie PGChassubmittedl,478 (593 tissugeand
885 hair)batsampledsrom wind energy facilitie$or research use

SI GNI FI CANT FI NDI NGS FROM COOPERATORSO6 SURVEY

Significant findings from Cooperatorsoé sut
found in the2"™ summaryreport (Librandi Mummaand Cgoouillez 2011) The following
significant findings occurred iR010 and2011.

A total of nine confirmed Seminole bat fatalitiesseredocumented at Pennsylvania wind sites
between2007 and 2011at six different wind sites All suspected Seminole batgere sampled

and sent for genetic analysis twonfirm species identification.Three bats were confirmed in
2009, bur wereconfirmedin 2010 and two wereconfirmedin 2011. These wind sites were
located throughout the state, which implies that Seminole bats are not limited to any one
portion of the state. These results may indicate that Seminole bats, while rare, inhabit
Pennsylvania more than previously believed. See the ®asistruction: Bats section for more
information.

In 2011 Pennsylvania experienced its first state and federally endangered Indiana bat mortality at
a wind facility. A juvenile female was discovered on September 26, 2011. This site was
previously ranked by the PGC as low risk to bathe nearest knowindiana bat hibernaculum

is over 10 miles from this projectA radio telemetry study o7 Indiana bats during fall
swarming showed thaboth male and female bats travel greater than 5 miles from the
hibernaculum during swarminglhis eventand radio teemetry results suggeah increased risk

to cave hibernating bats further than the five miles currently assessed under the Cooperative
Agreement especially during the fall swarming periodsee theThreatened and Endangered
Species Mortalitgection foradditional information.

In 2011 Pennsylvania experienced its first large mortality event at a wind facility. The large
mortality event was believed to be caused by dusk to dawn lighting at a substation, within close
proximity to a turbine, in combinationith inclementweather conditions. This mortality event
supports the PGCOs ERrattoes,svhidnclgde kghting\deacticeg) dtime n t
believedthat implementing the lighting Best Management Practices could have greatly reduced
the bird mortality during this event. See therge Mortality Eventssection for additional
information

Data collected over the past five years has providatrortality patterns Themajority of all
bat mortality occus between July 1 and September.30hese data show that the July 1 to
September 3Gimeframe is consistent throughout Pennsylvania, not just regionallyThis
finding is important because ihdjustments to cuin speeds araeeded, this timeframe will
provide thegreatestenefitto batswhile minimizing costdo operators
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AVOIDANCE, MINIMIZATION, AND MITIGATION BY COOPERATORS

Avoidance efforts

Since 2007 severalproposedwind sites havébeenabandoned in Pennsylvania due to
potential wildlife impacts. Several more sites wabandoned with no specific reasgiven
The PGC supports wind developers who recognize negative impacts to wildlifdoandt
proceed with development of those areas. However, many of the sites abandoned by wind
developers for wildlife reasorexe targted by other wind developers who do not recognize the
potential negative impacts.

Minimization efforts
In addition to the minimization efforts listed in tB& summaryreport(Librandi Mumma
andCagouillez2011) Cooperators have also used the follayvin

1. Minimizing impacts to core forested areas by utilizing -exesting roadways and
infrastructure.

2. Elimination of planned turbinesearknownbat hibernacula and roost areas.

3. Implementing riparian buffers to protect sensitive habitats and tramatiors.

4. Following seasonal timbering restrictions to minimize direct impacts to bat species and
breeding birds.

5. Minimizing impacts by using preonstruction survey results to avoid and minimize impacts
to bat roosts and foraging areas.

Mitigation effoits

Plans for monetary compensatitmbe usedor protecton of endangered species have
been proposed by developers who have documented endangered species mortality. The PGC is
working with these developers to determine what level of compensation igpapf@dor these
mortalities and willusethese funds tpurchase and/or enhancabitat for endangered species

RESEARCH

Research conducted between 2007 and 2009 are summarizediihathé2"® summary
repors (Capouillez and Librandi Mumma 2008brandi Mummaand Capouillez2011). There
was one research project conducted since 20009.

Evaluating the effectiveness of an ultrasonic acoustic deterrent for reducing bat fatalities at

wind turbines (Arnett et al. 2011)1 The goal of this project was to test the effectiveness of
ultrasonic acoustic deterrents for reducing bat mortality at wind turbines. The study occurred

at two Pennsylvania wind farms between 2009 and 2010. The study found that between 2 and
64% fewerbats were documented at turbines where acoustic deterrents were deployed than at
control sites with no acoustic deterrentsThe researchers note several limitations such as
influences of humidity and malfunctioning acousiitits, whichmay have reducethe overall
effectiveness of the treatments. The results are encouraging and the researchers plan to use the
information gathered during this study to modify and improve the acoustic deterrent and conduct
further research in the near future.
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Suggestedesearch needs:

There has been a tremendous amount of information regarding wind energy impacts on

wildlife presented since the Cooperative Agreement began in 2007, however there is still
research needed to better help avoid and minimize these impaatse r8segh topics still
needed include:

1.

Mitigation experiment§ One curtailment study has been completed in Pennsylvania. The
results show that increased -tntspeedseduce overall bat mortalityFuture esearch needs
include curtailment at varioustes to determine if this method is effective staige or if it

is site specific.Various cutin speeds and time of year shoaldobetestedso Cooperators

can optimize the protectidn batswhile minimizing themonetarycoss.

Impacts to bat populations Population estimates are neededd&terminehow much
mortality can be sustained. In the absence lmdtgpopulation estimag some sort of index

is needed to determine trends.

OVERALL SUCCESSES/CHALLENGES

Successes

1.
2.

Avoidanceor abandonment difigh risksitesto avoidwildlife impacts

Pro-active Cooperators are seeking PGC input earlier in their planst@gesand for pre
construction surveys. T early coordinationhelps developers ake better decisions
regardng wind facility siting.

Cooperators are implementing the PGC approved Best Management Practices. These
practices are helping to further avoid and minimize potential negative impacts to wildlife.
Research ominimization efforts such akat deterrents and cuti@ient shovg promise to

redue batmortality at operational wind sites.

Pre and posttonstruction data assish avoiding and minimizing potential impacts, as well

as documenting the extent of impacts from operations. This data is used to assist with
determining methods to best minimize operational impacts to wildlife.

Challenges

1.

Some wind developers with proposed and/or active sitPennsylvania have not yet signed
the Cooperative Agreement and are not following suggested PGC monitoring and
avoidance/minimization processes

SomeCooperatorsarenot updating thePGCon the status of projestas inproviding upto-

date mapsthis inhibitst h e  PaBil@ydts provide a complete review ofgect As a
proposed solution, the PGC encoura@e®peratorgo delineate largeinitial project areas
rather than smaller ones éosurethatall potential wildlife impacts are identified early on in
theplanning stages.

Protectingsites that wereabandoned by responsible developéue to very high risk of
wildlife impacts from being developed IBss concernedevelopes.

PGC staff dservingat leastone daynight of each survey conducted. Because of vacancies
in the PGC wind programand last miate survey coordination by developeitshas been
difficult to observe all surveys conducted. These visits give the consultant the opportunity to
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ask questions antie PGC the opportunity teerify that the standardized protocols are being
adhered to.
5. Some Cooperatorontinue tasubmit survey work plans last minute. The work plans should

be submitted to the PGC at least one month prior to the start of the surveys. This enables the

PGC to review the work plan to ensure tihdtilfills the purpose othe surveys.

6. Determining what isan acceptable level of bat mortaljttaking into account all cumulative
effects on bat trendsyhich can sustain healthy resident and migratory bat populations.

7. Working with Cooperators to implemesbme level olvoluntary curtailment. For sites that
documented high bat mortality, site specific data should be used to determine when to
increase cut in speeds to minimize the economic cost and risk to wildlife.

8. Develop methods to avoid and minimize bird mortaligstimaed bird mortality is much

lower than bats, however it appears that Passerines are the birds most at risk from wind
energy. Much research has been conducted on methods to avoid and minimize bat mortality,

however little has been done to determine methadsetiucing bird mortality.

FUTURE

Since the implementation of the Cooperative Agreement, the PGC has garnered a vast

amount of information from prand posiconstruction surveys. A total of 45 sites have provided
data from either preand/or postonstruction surveysinformation collected from thesirveys
provides insight into which species are at risk from wind energy development and helps all
involved parties determine the best ways to avoid and minimize impacts to birds ancgisnamm

The PGC is committed tmakingsure all wind energy projectse employing feasible measures

to protectand minimizadver se | mpact s, to the Commonweal

Best Management Practicase employed atanysites to the meamum extent practicable and
are further reducing negative impacts to wildlife.

Because ofthe unprecedented decline @ave hibernatingbats due towhite nose syndrome
several bat specidgmve been petitioned to be added to the fedardlstateendangered species
lists. If additional bat specieget listed Cooperatorghat continue to work with the PGC to
avoid and minimize impacts to batsill be betterableto deal with new regulationthan non
Cooperators.

The PGC recognizethat each proj is uniqgue and remains committed to @operatorso
keep theCooperativeAgreement both flexible and adaptivafter five years of data collection
and the implications of white nose syndrome, the PGC recognizes thadates to the
Cooperative Agreemendre necessary. Thusa Cooperators meeting to discuss changes to
current surveys and standardsill occur in 2013 At that time the PGC and Cooperators will
identify and discuss necessary changds. addition the PGCand Coopgators, at that meeting
will determinewhat if any, additional data analysis is needednd how best to complete the
additionaldataanalysis.

The PGC6s Wind Energy Vol wasctreateyto &oidy piemize aind v e

mitigate for negative impacts of wind energy development on wildlife. Through the
collaborative efforts of the wind industry in Pennsylvania and the PGC, we continue to find ways
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to meet these goald he Cooperative Agement has allowed Pennsylvania to become one of the
national leadersn determining and addressing wildlife impacts from wind energy development.

The Cooperators should be commended for their efforts and have set an example that all
industries shouldspire to follow.
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APPENDIX A: Summary of preonstruction fall raptor migration surveys done at Pennsylvania wind 2641 2011
Raptorspecies are designated by AMKE=American kestrel, BAEA=Bald eagle, BLVU=Black vulture, BWHA=Ringdd
COHA=Cooper ds
OSPR=0sprey, PEFA=Peregrine falcon, RSHA=Rkdildered hawk, RTHA=Rethiled hawk, RLHA=Rouglegged hawk,

hawk,

SSHA=Sharpshinned hawk, TUVU=Turkey vulture, atuNRA=Unidentified raptor.

hawk,

GOEA=Gol den

eagl e,

Avg. Total Total # Total #
Raptor # hrs/ observation Raptors/ raptor raptors
Wind Site  Risk  Year Dates days day hours hr spp  observed
2-2 L 2004 10/711/15 37 7 251 4.0 13 997
3-2 H 2005 10/0912/14 54 6 348 2.3 12 792
6-1 & 6-3 L 2006  9/1-11/15 62 7 445 4.6 16 2058
2-1 L 2006 9/1410/13 10 6 60 10.4 10 622
2-7 L 2006  9/1-11/15 33 7 245 2.3 13 552
2-15 L 2006 10/2512/1 34 7 253 1.3 8 322
5-6 M 2006 9/1511/14 28 7 206 3.0 14 616
3-4 H 2007 8/2512/14 67 8 507 4.0 15 2014
24-2 H 2007 8/2412/14 67 7 478 2.8 14 1332
2-18 H 2007 8/2612/14 76 8 586 2.1 16 1207
351 L 2007  9/139/19 2 8 16 6.3 12 101
3-6 L 2007 9/17-12/16 14 8 109 1.4 10 147
5-15 L 2007 9/1612/17 5 8 40 3.6 10 144
2-4 & 2-5 M 2007 9/1012/18 51 6 310 1.4 15 419
4-3 M 2007 8/2412/14 74 8 584 0.9 13 514
6-11 H 2008 8/1512/15 76 8 598 6.6 16 3940
6-12 H 2008 8/1512/15 76 8 1170 2.8 16 3268
5-14 L 2008 9/2312/14 5 8 41 3.3 11 137
5-8 L 2008  9/7-10/31 9 4 36 2.4 5 86
2-25 L 2008 9/1612/15 10 8 80 2.6 9 209
5-18 L 2008 10/15-11/7 5 6 32 1.9 7 61
6-10 M 2008  9/311/24 28 6 158 1.7 12 276
6-16 H 2009 8/1812/15 77 8 647 10.4 14 6733
2-24 L 2009 8/31-10/22 10 8 80 2.8 11 220
6-10 M 2009 8/1912/15 81 8 617 2.2 16 1367
29 M 2009 8/1512/15 77 8 623 0.3 7 167
3-17 H 2011 8/15-12/15 79 8 631 2.6 15 1618
6-22 M 2011 8/1512/15 75 7 1068 3.6 15 3839
Total 33758
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APPENDIX A (continued): Summary gfercent in flight fompre-constructionfall raptor migration surveys done at Pennsylvania
wind sites, 2007 2011. Raptor species are designated by AMKE=American kestrel, BAEA=Bald eagle, BLVU=Black vulture,

BWHA=Broadwi nged

hawk,

COHA=Cooper ds

hawk,

GOEA=Gol den
NOHA=Northern harrier, OSPR=0sprey, PEFA=Peregrine falconHARRedshouldered hawk, RTHA=Reiled hawk,

RLHA=Roughlegged hawk, SSHA=Shaighinned hawk, TUVU=Turkey vulture, attNRA=Unidentified raptor.

Percent in Flight

w s P < < — D o 3 < E <

wind 3 é > % 5 &6 I g % o % ?E—: I % % Z
Site < ) oM o @) D) = > > O o 4 g o " = D
2-2 16 04 23 00 43 05 00 03 84 05 00 13 413 05 54 322 09
32 00 11 00 00 13 66 00 01 08 03 06 06 338 28 1.1 437 7.2
6-1&6-3 1.4 09 59 204 15 00 14 01 27 08 05 17 21.0 01 49 304 6.2
2-1 14 05 00 563 05 00 00 00 23 10 00 03 50 00 7.1 246 1.1
2-7 04 04 34 98 24 04 04 00 07 16 02 0.0 11.8 0.0 4.2 596 4.9
2-15 09 00 00 00 53 03 06 03 81 00 03 16 680 00 6.2 84 0.0
5-6 23 31 00 68 39 03 39 00 06 23 15 05 209 0.8 29.2 219 1.9
34 06 21 08 232 23 36 02 00 19 19 00 0.6 231 0.1 185 200 1.0
24-2 04 14 00 179 22 30 02 01 11 17 00 04 331 0.2 16.6 198 2.0
2-18 07 07 02 184 40 35 02 02 12 10 02 19 388 0.3 169 100 1.7
351 50 40 0.0 297 59 10 30 00 20 20 00 10 7.9 0.0 109 26.7 1.0
3-6 00 07 00 531 20 20 00 07 14 00 00 14 211 00 20 143 14
5-15 0.7 00 00 417 42 00 14 28 14 14 00 14 264 0.0 0.0 11.8 6.9
24&25 72 10 00 115 10 10 14 10 100 0.2 02 14 158 05 50 34.1 88
4-3 1.2 08 117 191 14 10 00 00 06 1.0 00 0.2 140 0.2 88 383 1.9
6-11 11 63 73 166 18 09 03 03 15 23 06 1.3 21.0 0.1 14.0 233 14
6-12 14 14 62 270 20 07 03 01 09 16 02 0.7 17.1 0.0 21.0 18.8 0.6
5-14 15 00 00 44168 15 00 15 22 0.7 00 0.7 292 0.0 95 146 175
5-8 00 00 00 7.0 00 00 00 00 00 00 00 12 256 0.0 4.7 453 16.3
2-25 05 00 6.2 67 53 00 00 00 10 00 0.0 05 182 0.0 1.4 349 239
3-18 00 16 00 00 16 00 00 00 197 00 16 0.0 590 16 0.0 6.6 82
6-10 65 18 51 366 76 00 04 00 58 43 00 1.8 109 0.0 11.2 8.0 0.0
6-16 11 83 180 06 03 00 02 00 01 04 01 01 15 00 0.0 691 0.3
224 159 14 32 68 23 05 09 00 36 00 00 00 73 00 55 455 7.3
6-10 31 17 31 86 29 07 01 05 17 16 00 25 279 0.0 138 304 13
2-9 00 00 00 48 18 00 00 00 24 06 00 0.0 246 0.0 9.0 557 1.2
3-17 1.2 08 01 518 17 00 01 01 07 11 02 09 203 00 64 83 3.6
6-22 24 18 42 329 24 02 04 00 04 17 00 0.2 13.0 0.0 15.2 251 0.1
Total 15 33 65 179 20 10 04 01 15 13 02 08 180 02 104 33.1 1.9

2pennsylvania threatened; Pennsylvania Wildlife Action Plan high level coficBemnsylvania Wildlife Action Plan maintenance concérn;

eagl

Pennsylvania Wildlife Action Plan PA vulnerabfePennsylvania Wildlife Action Plan PA vulnerabfe;Pennsylvaia threatened Pennsylvania
threatened; Pennsylvania Wildlife Action Plan Pennsylvania vulnefaBlennsylvania endangered; Pennsylvania Wildlife Action Plan high level

concern’’ Pennsylvania Wildlife Action Plan maintenance concefennsyhania Wildlife Action Plan maintenance concern.
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APPENDIX B: Summary of preonstruction spring raptor migration surveys done at Pennsylvania wind2€i& 2011

Raptor species are designated by AMKE=American kestrel, BAEA=Bald eagle, BLVU=Black vulture, BWHA=Broad

wi nged hawk, COHA=Cooperds hawk, GOEA=Gol den eagl e, ME R L
harrier, OSPR=0sprey, PEFA=Peregrine falconHRSRedshouldered hawk, RTHA=Retdiled hawk, RLHA=Rough

legged hawk, SSHA=Shaghinned hawk, TUVU=Turkey vulture, atiNRA=Unidentified raptor.

Avg.

Wind hrg/ Total Raptors/ Total No. Total No.
Site Risk Year Dates Days day hrs hr raptor spp  raptors
3-2 H 2006 2/253-31 34 7.5 254 0.9 12 223

6-1&6-3 L 2006 4/205/31 37 8.0 295 1.0 12 289
2-7 L 2006 4/35/29 28 7.0 197 2.7 10 523
2-1 L 2006 4/65/10 7 5.7 40 4.9 10 196

24-2 H 2007  3/1-4/6 32 7.3 232 1.6 14 372
2-18 H 2007 4/245/3 8 8.6 69 2.3 9 161
34 H 2007  3/2-4/6 30 7.7 230 1.1 10 247
4-3 M 2007 2/27-4/6 34 6.8 230 5.6 14 1292
2-19 H 2007 3/104/13 25 7.1 177 5.0 13 894
351 L 2007 4/34/23 2 6.5 13 3.3 8 43
6-12 H 2008 3/54/25 38 10.5 398 0.6 15 246
6-11 H 2008 3/1-4/25 42 7.2 301 1.8 13 550
2-18 H 2008 3/4-4/25 38 7.8 295 1.3 14 388
5-18 M 2008 3/35/29 16 6.3 100 1.8 9 177

2-4&25 M 2008 3/11-3/31 15 7.6 114 0.9 10 101
3-6 L 2008 3/10-3/29 6 7.7 46 1.6 5 74

6-16 H 2009 3/34/1 22 7.9 174 5.8 12 1006

2-24 L 2010 3/17-5/5 10 8.0 80 3.1 10 248

Total 7030
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APPENDIX B (continued) Summary ofpercent in flight ofpre-construction spring raptor migration surveys done at Pennsylvania
wind sites, 2006 present. Raptor species are designatedMIiKE=American kestrel, BAEA=Bald eagle, BLVU=Black vulture,
BWHA=Broadwi nged

hawk,

COHA=Cooper ds
NOHA=Northern harrier, OSPR=0sprey, PEFA=Peregrine falcon, RSHAsRedldered hawk, RTHA=Retiled hawk,
RLHA=Roughlegged hawk, SSHA=Shaghinned hawk, TUVU=Turkey vulture, and UNRA=Unidentified raptor.

Percent in Flight

hawk,

GOEA=Gol den

© < o o - —

¢ § 2 £ £ 8§ 28 FEEFFIEERE

S £« 2z O o W g 0 Q@ wWw oy E J v S5 Z

Wind Site < m m @ (@) o = > > (@] o e 04 14 )] ~ D
3-2 1.3 36 04 00 13 211 00 0O 45 04 00 54 256 18 18 28.7 4.0

6-1&6-3 03 07 07 73 21 00 03 03 03 45 00 00O 52 00 42 727 14
2-7 02 00 02 75 88 00 00 OO O6 1.7 00 0.2 180 0.0 25 598 0.6

2-1 56 00 00 92 10 00O 00O 10 71 05 00 20 158 0.0 4.1 536 0.0

24-2 1.3 16 16 00 32 56 08 05 22 03 00 30 180 05 24 556 32

2-18 00 12 19 43 00 00O 0O 0O 06 50 00 00 130 19 6.2 503 155

34 04 08 00 00 89 77 00 00 45 04 00 20 231 00 0.8 490 24

4-3 09 04 26 01 16 23 02 00 07 03 00 20 138 0.2 28 66,5 57

2-19 06 01 12 00 08 09 08 00O 07 04 00 10 148 03 19 719 46

351 00 00 OO 70 116 0O 00 23 00 23 00 23 326 00 23 349 47

6-12 73 93 65 276 122 04 04 04 28 49 04 24 118 00 3.7 7.7 20

6-11 36 67 09 449 73 02 00 04 40 51 00 15 124 00 55 09 6.7

2-18 08 26 00 03 03 21 03 00 10 05 05 15 119 03 18 76.0 0.3

5-18 28 17 00 17 00 00 0O OO 06 00 00O 28 102 06 11 734 51

2-4&25 59 10 10 20 00 00 OO OO 99 00O 00 30 178 10 10 545 3.0
3-6 14 00 00O OO OO 14 00 OO OO 0O OO 00 230 00 14 635 95

6-16 28 24 233 00 02 00 00 OO 04 02 02 01 57 01 01 645 01

2-24 24 16 16 121 16 00 04 00O OO 12 00 00 141 00 3.2 573 44

Total 1.8 18 45 63 29 19 02 01 16 12 01 14 136 03 24 56.3 35

eagl e

2 pennsylvania threatened; Pennsylvania Wildlife Action Plan high level cofficBemnsylvania Wildlife Action Plan maintenance concern;

¢ Pennsylvania Wildlife Action Plan PA vuInerabIé;PennsyIvania Wildlife Action Plan PA vulnerablé;Pennsylvanif;lthreateneﬂf

Pennsylvania threatened; Pennsylvania Wildlife Action Plan Pennsylvania vulnér&@#ansylvania endangered; Pennsylvania Wildlife
Action Plan high level concerfl; Pennsylvania Wildlife Action Plan maintenance concéfennsylvania Wildlife Action Plan maintenance

concern.
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APPENDIX C: Summary of breeding bird surveys done-qamestruction at proposed wind sites in Pennsylya2@®6i 2011 i Not in reporto
information was nospecifically provided in the survey report but does not mean that particular information was not collected.
Point No. Total No. PA No. PA No. PA Total No.
Survey Count Point Area Search | No. Area No. Endangered| Threatened| WAP Individual
Wind Site Year Dates Counts Dates Searches Comments Species Species Species Species Records Habitat
Point countsiot conducted in
May and the survey did not forest interior/
June 12; notin adequately cover the project grassland/
2-12 2006 8-9 16 not in report report area 38 0 0 9 348 successional
Pointcounts and area searche
did not adequately cover the
project area; survey conducte not in grassland/
2-19 2006 N/A N/A May 2- July 6 2 off project area 73 0 0 16 report forestedge
May 23
24; June May 2324,
6-7; 13 June 67; 13 Area ®arches natonducted in grassland/
2-4 & 2-5 2007 14 20 14 14 mid-March to April period 81 1 0 19 910 forest
May 8-9; notin Second round of point counts forestinterior/
34 2007 June 58 42 not in report report not conducted in June 86 0 0 15 5876 forest edge
May 23 field/ forest
24; June May 23-24; edge/ riparian/
5-6; 19 June 56; 19 Areasearchesotconducted in wetland/ mixed
351 2007 22 34 22 13 mid-March to April period 97 1 0 20 1346 forest
grassland/
May 10 not in Two rounds of point counts no forestinterior/
24-2 2007 11 28 not in report report conducted in June 106 0 0 23 3567 forest edge
May 31; Neither point counts or area
June 7; searches conducted; transect notin Forestinterior/
2-18° 2007 1819 N/A N/A N/A walked 69 1 0 16 report forest edge
Area searches not conducted
May 22- May or June nor were second forestinterior/
23; June notin round of point counts in June ] forest
2-7 2007 27-30 28 April 23-24 report - July 10 95 1 1 20 1630 edgégrassland
Area searches not conducted
May 19; April 17-27; May or June nor were second grassland/
June 17 May 19; June notin round of point counts in June ] forestinterior/
2-15 2007 18 18 17-18 report -July 10 97 1 1 18 2691 forest edge
Area searches not conducted
May 20 May or June nor were second
21; June not in round of point counts in June ] forestinterior/
4-3 2007 19-22 28 April 21-22 report - July 10 91 1 1 20 3099 forest edge
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APPENDIX C (continued): Summary direeding bird surveydone preconstruction at proposed wind sites in Pennsylvania, 2p06 e s e n t ANot in
means the information wanot specifically provided in the survey report but does not mean that information was not collected.
Point No. No. PA No. PA No. PA Total No.
Wind Survey Count Point Area Search | No. Area Total No. Endangered | Threatened| WAP Individual
Site Year Dates Counts Dates Searches Comments Species Species Species Species Records Habitat
May 3%,
June 19 reclaimedmine/
5-15 2008 June 27 10 N/A N/A 26 0 0 4 190 forest
June 911,
June 29
30; July 3 forestinterior/
5-18 2007 4 33 N/A N/A May point counts ntocconducted 58 0 0 5 1986 forest edge
May 28
30; June
17-18;
June 25 May 28; June notin reclaimed mine/
5-14 2008 26 31 18; June26 1 42 0 0 4 report forest
May 20
21; June
10 & 13; May 20-21; No area searches conducted
June 24 June 10 & 13; during the midMarch to April 980 (p.c. forested/
3-6 2008 25 28 June 2425 13 period 82 0 0 16 only) agriculture
May 28
29; June No area searches conducted
6-9; June June 78; June during the midMarch to April forested/
2-25 2008 26-28 30 27-28 6 and May period 74 0 0 9 1437 agriculture
Second year of survey
June 16 conducted to survey new proje
19; June areasMay point counts not forested/
2-25 2009 2528 36 N/A N/A conducted 51 0 0 8 679 agriculture
May 21; Apr 16; May Second year of survey
June 4; 21; June 4; conducted to adequately cove| forestinterior/
4-3 2009 June 18 11 June 18 2 the project area. 90 1 1 20 494 forest edge
May 27-
30; June
11-14; May 27-30; No area searches conducted
June 23 June 1114, notin during the MidMarch to April forest- interior/
6-12 2009 26 56 June 226 report Period 35 0 0 5 1578 forest edge
May 27;
June 3;
2-9 2009 June 10 3 N/A N/A 40 0 0 7 239 forested
May 18
20; June April 14-15, field/ forest edge/
1-3, 5; 17; May 1820; riparian/ mixed
June 15 June 13, 5; forest/ reclaimed
131 2009 17,19 47 June 1517, 19 9 107 1 0 25 2735 mine
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APPENDIX C (continued): Summary direeding bird surveydone preconstruction at proposed wind sites in Pennsylvania, 2@06 e s e n t ANot in
means the information was not specifically provided in the survey report but does not mean that particular informationollestedt
Point No. No. PA No. PA No. PA Total No.
Survey Count Point Area Search | No. Area Total No. Endangered | Threatened| WAP Individual
Wind Site Year Dates Counts Dates Searches Comments Species Species Species Species Records Habitat
Area searchesonducted
only in new locations.
April 30; Searchesonducted in one
March 28; of each of the three survey
2-5 2009 N/A N/A June 7 3 periods 24 0 0 4 48 forested
May 28
31; June
9-11; June
6-10 2009 2325 115 N/A N/A 70 2 0 13 2761 reclaimed mine/ forest
May 14
16; June
8-11; April 30; mixed
June 20 May 21; forest/agriculture/reclaime(
2-24 2010 22 58 June 23 2 89 0 1 19 1938 grassy/shrub
May 18
21; June
2-5;
June 17 agriculture/forest
2-36 2010 19 38 N/A N/A 84 0 1 20 1727 edge/reclaimed mine
May 14
31; June
1-10; April 27; deciduous forest
June 15 May 20; June coniferous foregt
3-18 2010 23 181 17-23 5 117 2 1 26 2815 agriculture
May 11-
20; June April 28; May Second year of surveys deciduous
6-11; June 18; June 10 completedo surveynew forest/agriculture/
3-18 2011 20-25 59 23 2 project area 103 0 1 24 3820 pasture/reclaimed mine
May 7-21; April 27-28:
June 19; May 22-23; mixed forest/field/edge/
317 2011 | Junel?25 100 June 1314 6 96 1 0 23 5220 riparian
May 22-
25;
June 610;
June 20 forested/wetlands/
2-27 2010 23 48 N/A N/A 83 0 0 22 1905 reclaimed mine
April 25-26; Second year of surveys
May 24-25; completel to surveynew forested/wetlands/
2-27 2011 N/A N/A June 1112 6 project area 78 0 0 15 721 reclaimed mine
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APPENDIX D: Pennsylvania Wildlife Action Plan priority bird species detected during point counts at Pennsylvania wig@G6te201 1.

Wind SiteSurvey Year

N~
s|8ls|slslslsials|(sls(slslelglslglslglglelslsls|zl
Qlw|Q|R|R|R|8|8|8|8|R|IQ|QIR|IQR|Q|R|L|8|]8|R|&|K|IKQ|IQ|R
e l38e8 x 888 3 s 8|8 252838888 2|5
N < LA =" T N SV S TR o VA TR A Y O Yo SN IR S AROC I T B VI I B N To R Y — 1< 3 IS T N o> N N o> T 5

WAP Species “

Acadian Flycatcher X X X | X X X X X X X X

Alder Flycatcher X X X X X X X X

American Bittern X

American Woodcock X X X X

Bank Swallow X

Black-billed Cuckoo X | X | X | X | X | X | X | X X X X | X | X X | X | X

Blackburnian Warbler X X X X X X X X X X X

Blackpoll Warblet X X X | X X X | X X X

Black-throated Blue Warbler X | X | X | X | X | X X X X X | X X | X | X | X | X | X | X | X ]| X

Black-throated GreenWarbler | X | X | X | X | X | X | X X X X[ X | X | X | X | X | X | X | X | X]|X|X]|]X]|X

Blue-headed Vireo X[ X | X | X | X | X X X X | X X | X | X | X | X | X | X | X | X

Blue-winged Warbler X X X X X | X

Bobolink X | X X | X X | X X | X X X X | X | X X

Broadwinged Hawk X | X | X | X X X X X X | X X

Brown Thrasher X X X X X X X X X X X X

Canada Warbler X X | X X X X X X | X | X | X

Cerulean Warbler X X X X | X X X | X

Chimney Swift X XXX [ X | XX X X X

Common Nighthawk X

Eastern Meadowlark X X X X X X X X X X

Eastern Whigpoorwill X X | X X X X

Grasshopper Sparrow X | X X X X | X X X [ X X |1 X

Great Blue Heron X X X X X X X

Goldenwinged Warbler X | X | X

! Pennsylvania endangered
2 pennsylvania threatened
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APPENDIX D (continued): Pennsylvania Wildlife Action Plan priority bird species detected during point countastiama wind sites, 20062011

Wind SiteSurvey Year
N~
s|8ls|slslalslslslglglelgslelels|elglelglalalclslalg
Qlw|Q|R|QR|Q|Q|/R|QI8|&|R|L|I8|&|8|R|IQ|S|&|R|IQ|IRIQ|&] S
ol I R o B I R I I e I A I B B N I R R R
Nl g |0 || Q| N | Q&[T 6|6 |w | Q8T | N A O | & | e I VIR B ™
WAP Species &
Henslow's Sparrow X X X
Kentucky Warbler X X | X X
Louisiana Waterthrush X X
Northern Bobwhite X
Northern Harrie? X | X X
Osprey X
Pine Siskin X
Prairie Warbler X | X X X X X X X X X X X
Prothonotary Warbler X
Redheaded Woodpecker X X X X X X
Redshouldered Hawk X | X | X | X | X X X X
Scarlet Tanager X X[ X[ X[ X | X | X[ X[ X | X[ X[ X|[X]|X|X|X|X]|X]|X X X | X X X | X X
Sharpshinned Hawk X X X X X X X
Swainson's Thrush X X X X X X
Upland Sandpipér X X
Willow Flycatcher X X X | X X X | X X
Winter Wren X X X X | X
Wood Thrush X X[ X[ X[ X[ X ]| X[ X[ X[ X[ X | X|X]|X]|X]|X X X X | X X X | X X
Worm-eating Warbler X X X X | X X X X | X X
Yellow-bellied Flycatchéer X X
Yellow-breasted Chat X X X X X
Yellow-throated Vireo X X X X
# POINT COUNTS 16 | 20 | 42| 34|28 |n/a| 28|18 28| 10|33 |31 |28[30|30)|11|56| 3 |47|115|58| 38| 122| 48| 37| 100
TOTAL WAP PRIORITY
SPECIES 9 [ 18(13| 20|18 | 16|11 |12 |16| 4 | 5| 3 [12] 9 6 | 20| 5 7 [ 21|13 |119|20| 26 | 22|24 23
TOTAL SPECIES
RECORDED 43 | 71 /64|90 | 77 | 69 | 52| 68| 61| 26| 58|35 |65|62|45[90|35|40]| 90| 70 | 85|84 | 89 | 83| 79| 87

! Pennsylvania endangerec
2 pennsylvania threatened
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APPENDIX E: Wildlife Action Plan priority bird species detected during area searches at Pennsylvania wiga&ste2011.
Wind SiteSurvey Year

~ o o -l —
SRS sl 3l S xl 32 3| Q| oS a| I35«
WAP species N[N ™ ™ 3\ N N <~ [To) ™ N < © — N ™ ) & 3\
Acadian Flycatcher X X
Alder Flycatcher X X
American Bittern
American Black Duck X
American Woodcock X X X X
Bank Swallow X
Black-billed Cuckoo X X
Blackburnian Warbler X X X X X
Blackpoll Warblet X
Black-throated Blue Warbler X X X X X X
Black-throated Green Warbler X X X X X X X X X X X
Blue-headed Vireo X X X X X X X X X
Blue-winged Warbler X
Bobolink X X X X X X X X
Broadwinged Hawk X X X X X
Brown Thrasher X X X X X X X
Canada Warbler X X X X
Cerulean Warbler X X
Chimney Swift X X
Common Nighthawk
Eastern Meadowlark X X X X X X
Eastern Whigpoorwill
Grasshopper Sparrow X X X X X X
Great Blue Heron X X X X

!Pennsylvania endangered
2 pennsylania threatened

66




APPENDIXE (continued): Wildlife Action Plapriority bird species detected during area searches at Pennsylvania wind sites2 @006

Wind SiteSurvey Year

N~ o o — —
et I 0 B B B B A I R I S0 B B B B B T T B~ Y

WAP species N[N ™ ™ ~N N ~N < [Te] ™ N <t © — N o o PN N
Henslow's Sparrow X
Kentucky Warbler X
Louisiana Waterthrush X X X
Northern Bobwhite
Northern Goshawk X
Olive-sided Flycatcher X
Osprey X X
Pine Siskin X
Prairie Warbler X X X
Redheaded Woodpecker
Redshouldered Hawk X X
Scarlet Tanager X X X X X X X X X X X
Sharpshinned Hawk X X X X X X
Solitary Sandpiper X X X X
Swainson's Thrush X
Willow Flycatcher X X
Winter Wren X X X X
Wood Thrush X X X X X X X X X X
Worm-eating Warbler X X X X
Yellow-breasted Chat X
Yellow-throated Vireo X X X X X
;g;éll‘EVSVAP PRIORITY 15 | 10 3 12 6 14 1 4 1 7 9 8 1 15 4 11 6 10 | 15
TOTAL SPECIESRECORDED | 64 | 45 | 22 | 54 | 30 | 63 | 25 | 29 | 9 | 48 | 43 | 44 | 9 | 72 | 32 | 62 | 30 | 67 | 78

! Pennsylvania endangered
2 pennsylvania threatened
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APPENDIX F. Wind energy project mist net survey res@@041 2011. Bat species are designated by MYLU=Myotis
lucifugus, MY SE=Myotis septentrionalis, EPFU=Eptesicus fuscus, PESU=Perimyotis subflavus, LABO=Lasiurus borealis,
LACI=Lasiurus cinereus, LANO=Lasiurus noctivagans, MYLE=Myotis leibii, MY SO=Myotis sodalis, UNikknown

(flew away before identified). Bat risk is designated by H=High, M=Moderate, and L=Low.

= ks
2 g,

% x @ @ % % o " o © o é
= £ . g @3 &2 B 2 298735248 ¢« 3%
s § ¢ § S 2 25 5 § ¥ % 5 35 3 5 8%
2-2 H 2004 7/288/5 6 170 6 31 12 103 4 16 O 0 3 0 1 20
5-6 H 2005 7/11-8/4 9 87 5 41 19 23 1 0 0 0 0 0 14
243 L 2005 8/108/14 4 84 6 34 16 23 3 1 0 0 0 0 17
2-7 H 2006 7/308/4 10 138 4 13 75 41 0 0 0 0 0 0 11
2-10 L 2006 8/58/6 4 62 5 14 28 15 1 0 0 0 0 0 10
2-4 L 2006 7/9-7/12 4 66 5 18 6 24 0 14 4 0 0 0 0 8
241 L 2006 8/108/12 4 71 4 34 24 11 0 0 0 0 0 0
2-14 L 2006 8/38/5 5 103 5 19 37 38 0 1 0 0 0 0 16
2-19 H 2007 7/7-7/17 13 107 6 50 39 10 1 2 0 0 0 0 5
2-18 H 2007 6/2-8/16 27 388 7 167 92 98 1 22 6 0 0 2 0 10
4-3 H 2007 7/257/30 7 201 4 69 13 110 O 0 0 0 0 0 23
242 L 2007 6/206/25 7 71 4 23 32 12 0 0 0 0 0 3 10
351 L 2007 7/188/6 28 429 6 197 174 44 0O 10 1 3 0 0 0 10
2-1 L 2007 7/31-8/5 8 250 4 73 22 146 O 9 0 0 0 0 0 21
3-4 L 2007 8/7-8/9 5 200 6 60 17 82 2 36 3 0 0 0 0 23
4-3 H 2008 6/27-7/2 5 23 5 5 15 1 0 1 0 0 1 0 0 4
518 H 2008 5/298/3 50 574 6 146 104 306 O 12 4 0 2 0 0
6-6 H 2008 7/17-7/29 5 64 5 7 39 15 1 2 0 0 0 0 0
2-9 H 2008 9/3-9/4 3 44 4 24 3 16 1 0O O 0 0 0 0 13
515 H 2008 7/17-7/18 3 45 5 7 24 8 4 2 0 0 0 0 0 11
2-18 H 2008 6/166/28 21 228 7 67 75 66 0 11 O 1 2 2 4 8

4 PA Wildlife Action Plan responsibility species

® PA Wildlife Action Plan maintenance concern

¢ PA Wildlife Action Plan high level concern

4 PA state listed threatened; PA Wildlife Action Plan immediate concern

° PA state and federally listed endangered; PA Wildlife Action Plan immediate concern
" Unit of effort is defined as 1 square meter of net in place for one hour
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