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Introduction and Background

1. INTRODUCTION AND BACKGROUND

PPL Renewable Energy, LLC (PPL), and the Lancaster County Solid Waste Management
Authority (LCSWMA) (project proponents) propose to construct a 2 turbine wind energy project
at the Frey Farm Landfill (FFLF) in Manor Township in Pennsylvania’s Lancaster County to
provide electricity to the adjacent Turkey Hill Dairy and, potentially, the regional electricity grid.
The current estimated project cost is $8.5 million. The Commonwealth of Pennsylvania selected
this project for a $1.5 million grant from the Pennsylvania Department of Environmental
Protection via the Pennsylvania Energy Development Authority (PEDA) based on its unique
structure (small-scale wind project providing electricity directly to an adjacent commercial end
user) that would (1) provide emissions-free energy, (2) create jobs during project construction,
and (3) control electricity costs, thereby helping preserve jobs at Turkey Hill Dairy.

A PEDA grant to this project would come from money that Pennsylvania received from the

U.S. Department of Energy (DOE) pursuant to DOE’s State Energy Program (SEP). The purpose
of the SEP is to promote the conservation of energy and reduce dependence on imported oil by
helping states develop comprehensive energy programs and by providing them with technical
and financial assistance. States can use their SEP funds for a wide variety of activities related to
energy efficiency and renewable energy. See generally 42 United States Code (U.S.C.) § 6321

et seq. and 10 Code of Federal Regulations (CFR) Part 420. In the American Recovery and
Reinvestment Act of 2009 (Public Law 111-5, 123 Statute 115; Recovery Act), Congress
appropriated $3.1 billion to DOE for the SEP, and Pennsylvania received $99 million pursuant to
a statutory formula for distributing these funds.

Pennsylvania recently informed DOE that it proposes to use $1.5 million of its SEP funds for a
grant to the FFLF Wind Project. The potential use of federal SEP funds to assist in the financing
of this project constitutes a federal action subject to review under the National Environmental
Policy Act (NEPA). Therefore, DOE has prepared this Environmental Assessment: DOE’s
Proposed Financial Assistance to Pennsylvania for Frey Farm Landfill Wind Energy Project,
Manor Township, Lancaster County, Pennsylvania (DOE/EA-1737) with Pennsylvania’s
assistance. This environmental assessment (EA) evaluates the potential environmental
consequences of DOE’s Proposed Action (allowing Pennsylvania to use $1.5 million of its SEP
funds for a grant to this project) and of a No-Action Alternative (not allowing use of SEP funds
for this project and assuming, therefore, that the project would not proceed). The EA informs
DOE and the public of the potential environmental consequences of these alternatives and
mitigating measures that will help reduce these potential consequences.

1.1. National Environmental Policy Act and Related Procedures

NEPA, the Council on Environmental Quality NEPA regulations (40 CFR Parts 1500 to 1508),
and DOE’s NEPA implementing regulations (10 CFR Part 1021) require that DOE consider the
potential environmental impacts of a proposed action before making a decision. This requirement
applies to decisions about whether to provide different types of financial assistance to states and
private entities.

DOE/EA-1737 1-1



Introduction and Background

In compliance with these regulations, this EA examines the potential environmental impacts of
DOE’s Proposed Action and the No-Action Alternative. During the course of preparing this EA,
DOE conferred with the project proponents, the United States Fish and Wildlife Service
(USFWS), and the Pennsylvania Game Commission (PGC) in order to obtain information on the
project and on impacts to avian species, respectively. This EA provides DOE with the
information needed to make an informed decision about whether allowing Pennsylvania to use
some of its SEP funds for the proposed FFLF Wind Project may result in significant
environmental impacts. Based on the EA, DOE either will issue a finding of no significant
impact, which could include mitigation measures, or determine that additional study is needed in
the form of a more detailed environmental impact statement.

Nothing in this EA affects the project proponents’ obligations to comply with the laws of the
United States, including the Endangered Species Act, Migratory Bird Treaty Act and the Bald
and Golden Eagle Protection Act. Nothing in this EA limits the USFWS’s regulatory and
permitting authorities under these or any other statutes.

1.2. Purpose and Need
1.2.1. DOE’s Purpose and Need

DOE’s purpose and need is to ensure that SEP funds are used for activities that meet Congress’s
statutory aims to improve energy efficiency, reduce dependence on imported oil, decrease energy
consumption, or promote renewable energy. However, it is not DOE’s role to dictate to
Pennsylvania how to allocate its funds among these objectives or to prescribe the projects it
should pursue.

1.2.2. Pennsylvania’'s Purpose and Need

PEDA’s purpose and need is to take action to help fulfill its mission to finance clean, advanced
energy projects in Pennsylvania, including wind energy projects. Applications are evaluated
using criteria including but not limited to technical and financial feasibility of the project,
number and quality of jobs created or preserved, and other economic benefits for the
Commonwealth of Pennsylvania. Projects must show financial commitment from at least one
source other than PEDA and demonstrate a net environmental benefit to Pennsylvania.

1.3. Public and Agency Involvement

The public had at least 18 opportunities over more than 2 years to learn about the project and to
provide comments to the LCSWMA and, on 2 occasions, to the Manor Township Zoning Board.
LCSWMA conducts its business in open public meetings, providing a forum for ongoing
reporting and comment on the project ranging from wind and bird studies, to progress on
agreements with purchasers, to approving a wildlife assessment agreement with the PGC. The
minutes from these meetings are available on the LCSWMA website at
http://www.lcswma.org/boardMeetings.asp. These minutes do not identify any public opposition,
controversy over resources that would be affected by this project, or suggestions to consider
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Introduction and Background

alternatives or mitigation actions not identified in this EA. In addition, no objections were
received when the project was presented at the December 9, 2009, meeting of the Manor
Township Zoning Hearing Board meeting, which was advertised to and open to the public.

From 2007 through 2009, LCSWMA gave 38 public presentations on the FFLF Wind Project to
a wide variety of audiences, including industry affiliates, community groups, and private
business. LCSWMA reports that it did not receive any objections to the proposed project at these
public presentations. The most recent community meeting was in October 20009.

During this period, the following agencies and organizations were contacted:

e U.S. Fish and Wildlife Service (USFWS)

e Federal Aviation Administration (FAA)

e U.S. Department of Commerce, National Telecommunications and Information
Administration

Pennsylvania Bureau for Historic Preservation

Pennsylvania Game Commission

Pennsylvania Department of Conservation and Natural Resources (PDCNR)
Pennsylvania Fish and Boat Commission

Manor Township

Lancaster County Conservation District

Sprint Nextel

DOE invited comments on the Draft EA for this project for a period of 12 days beginning with
publication of a notice in the Lancaster Intelligencer Journal on Wednesday, January 27, 2010.
A copy of the Draft EA was made available at the Columbia Public Library, 24 S. 6th Street,
Columbia, PA 17512, and the Draft EA was available for download from the DOE NEPA
Website (http://www.gc.energy.gov/NEPA). The public was encouraged to submit written
comments regarding the proposed project to DOE by the close of the comment period on
February 8, 2010. As of February 10, 2010, DOE had received no comments on the Draft EA.

In addition, Pennsylvania published a notice requesting comments in the Pennsylvania Bulletin
[40 Pa.B. 562] and the Harrisburg Patriot-News on January 23, 2010, and placed the Draft EA on
the Pennsylvania Department of Environmental Protection website
(http://www.depweb.state.pa.us). The Department of Environment did not receive comments on
the Draft EA.

1.4. Considerations Not Carried Forward for Further Analysis

Consistent with NEPA implementing regulations and guidance, DOE focuses the analysis in an
EA on topics with the greatest potential for significant environmental impacts. For the reasons
discussed below, the proposed wind turbine project is not expected to have any measurable
effects on certain resources, and these resources are not analyzed further in Chapter 3.
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Floodplains and Wetlands

DOE reviewed the USFWS National Wetlands Inventory maps (USFWS, 2009) and Federal
Emergency Management Agency (FEMA) floodplain maps (FEMA, 2005) and identified no
floodplains, wetlands, or surface water sources such as streams or drainage channels on the
proposed project site or that could be affected by the construction and operation of the wind
turbines.

Waste Management

Solid wastes anticipated to be generated during construction include equipment packaging
materials and construction-related material debris. Solid wastes generated during operation of the
turbines would be minimal. Solid wastes anticipated to be generated during decommissioning
include dismantled equipment and construction-related material debris. Hazardous, regulated
non-hazardous, and universal wastes are not anticipated to be generated during construction,
operation, or decommissioning. All wastes generated over the life of the proposed project would
be managed in accordance with applicable federal, state, and local regulations. Used oil (for
example, spent gear box oil, hydraulic fluid, and gear grease) is not considered a waste because it
can be reused and/or recycled. Used oil would be generated during project operation, and would
be handled, collected, transferred, and reused or recycled in accordance with applicable federal,
state, and local regulations.

Wild and Scenic Rivers

DOE reviewed the PDCNR Pennsylvania Scenic Rivers Program website
(http://www.dcnr.state.pa.us/brc/rivers/scenicrivers/locationmap.aspx) and the National Park
Service national rivers inventory website
(http://www.nps.gov/ncrc/programs/rtca/nri/states/pa.html). The proposed project site is not
located within a waterway, corridor, or drainage area of a stream or river designated as a
Pennsylvania Scenic River or a waterway included in the National Wild and Scenic River
System. The 2 closest scenic rivers are in Lancaster County (Octoraro Creek and Tucquan Creek,
approximately 19 and 8.8 miles from the proposed project site, respectively). The proposed
project would not impact federal or state wild and scenic rivers.

Intentional Destructive Acts

DOE considers intentional destructive acts (acts of sabotage or terrorism) in its EAs and
environmental impact statements (DOE, 2006). Construction and operation of this wind energy
project would not involve the transportation, storage, or use of radioactive, explosive, or toxic
materials. The project would not offer any particularly attractive targets of opportunity for
terrorists or saboteurs to inflict adverse impacts on human life, heath, or safety. In the unlikely
event an attack were to occur, its consequences would be similar to those of an accident.

DOE/EA-1737 1-4
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2. PROPOSED ACTIONS AND ALTERNATIVES
2.1. DOE’s Proposed Action

DOE’s Proposed Action is to allow Pennsylvania to use its SEP funds for a grant to assist in
financing the FFLF Wind Project in order to facilitate Pennsylvania’s achievement of the
objectives of the SEP.

2.2. Pennsylvania’s Proposed Project

PEDA selected the FFLF Wind Project for a $1.5 million grant based on its unique structure
(small-scale wind project providing electricity directly to an adjacent commercial end user) and
its ability to (1) provide emissions-free energy, (2) create jobs during project construction, and
(3) reduce Turkey Hill Dairy’s electricity costs, thereby helping to preserve jobs at the dairy. A
criterion of the PEDA grant program is that the project must be completed by December 31,
2010, and fully operational by February 1, 2011.

The proposed project offers benefits to several parties. LCSWMA would receive a nominal lease
payment from PPL for hosting the wind energy project on its property. PPL would fulfill its
obligation to provide electricity from alternative energy sources under the Pennsylvania
Alternative Energy Portfolio Standards Act. Turkey Hill Dairy would reduce its carbon footprint
by purchasing clean power from the project and control energy costs now that rate caps have
expired in Pennsylvania. The project also offers the opportunity to teach the public about wind
energy through an environmental education center planned for development in the nearby town
of Columbia and through public tours of the wind energy facility.

The project would involve construction, operation, and eventual removal of 2 GE wind turbines
that would generate approximately 3.2 megawatts of electricity. The height of the turbines’ hubs
would be approximately 80 meters (262 feet) and the rotor diameter would be approximately
82.5 meters (271 feet), making the total height approximately 121 meters (398 feet). The project
would include a new underground electrical distribution line to connect the turbines to existing
equipment at the adjacent Turkey Hill Dairy.

Turkey Hill Dairy expects to purchase all the electricity generated by the turbines, which would
provide about 25 percent of the dairy’s total electrical demand. The distribution line would be
connected to the electrical grid so that power also could be sold to Pennsylvania Power and Light
for regional distribution.

Proposed Site

The proposed FFLF Wind Energy project would be located atop Turkey Hill Point overlooking
the Susquehanna River, southwest of the city of Lancaster, south of Washington Borough, and
southwest of the town of Creswell in Lancaster County’s Manor Township (Figure 1,

Appendix A). The site is on the perimeter of the active landfill, which is situated between River
Road and the Susquehanna River at Lake Clarke (Figure 2, Appendix A). The proposed locations
for Wind Turbines A and B are shown on Figure 3 in Appendix A; these locations are closest to
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tower locations T-1 and T-5 marked on Figure 4 in Appendix A. Entrance to the FFLF is from
River Road. The approximate center point of the FFLF is at Latitude/Longitude 39° 57’
22.42”[76° 27° 15.10".

Construction

Construction would include installation of the 2 turbines, underground distribution line,
necessary access roads and road improvements, crane pads, foundation systems, and fencing
around the proposed site. It would be performed in accordance with an approved erosion and
sedimentation control plan, National Pollutant Discharge Elimination System (NPDES) permit,
and in compliance with all other applicable requirements. Wind turbine installation, including
site preparation, erection, and final commissioning, generator installation, underground
distribution line installation, and overall systems tie-in and start-up is planned to be completed
within about 4 months of project start.

Construction also would entail clearing approximately 2 acres of trees. The trees planned for
removal are young white pines (Pinus strobus) (approximately 1 acre) along the landfill’s former
perimeter fence and some relatively young deciduous trees (approximately 1 acre) along the
northwestern property line.

There would be a transformer at the base of each wind turbine to boost the voltage to 12,000
volts (12 kilovolts). An underground distribution line would be routed east in a straight path
through a new duct bank from the wind turbines for approximately 2,440 feet, where it would be
connected to an existing underground duct bank (Option A, Figure 3, Appendix A). The wire
would then be pulled through the existing duct bank to connect with Turkey Hill Dairy’s existing
switchbox. A duct bank protects electrical or other cables from damage by soil, moisture,
puncture, and other sources of potential damage. There is no need for a conventional
transmission line, a substation, or extensive wiring.

The new section of concrete-reinforced duct bank would be installed in an excavated trench
approximately 4.5 feet deep and 2.5 feet wide. The proposed route would cross previously
disturbed areas consisting of maintained land within the landfill property and would parallel an
access road adjacent to agricultural land. Efforts would be made to minimize disturbance to the
agricultural lands. Alternative options would require disturbance of a larger area and additional
costs associated with extending the length of the duct bank.

During construction, the contractor would provide necessary facilities consistent with similarly
sized construction projects, including construction trailer, temporary chemical toilets, and solid-
waste collection containers. All solid and liquid wastes would be removed from the site in
accordance with applicable regulations and permit conditions.

Due to the unique characteristics of the site (see Section 2.3.3), there were no other reasonable
areas for placing the project on LCSWMA property. The project proponents evaluated

5 potential turbine locations within the project area to determine the best locations for
minimizing harm to birds. The size of the project is the minimum needed to maintain economic
viability for the project proponents.
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Operation

PPL and LCSWMA would operate and maintain the wind energy project according to standard
industry procedures and applicable requirements. Routine maintenance of the turbines would be
necessary to maximize performance and identify potential problems or maintenance issues. Each
turbine would be remotely monitored daily to ensure operations are proceeding efficiently. Any
problems would be reported to operations and maintenance personnel, who would perform both
routine maintenance and most major repairs. Most servicing would be performed up-tower,
without using a crane to remove the turbine from the tower. In addition, all roads, pads, and
trenched areas would be regularly inspected and maintained to minimize erosion.

Decommissioning

The turbine and other infrastructure are expected to have a useful life of at least 20 years.
Pursuant to the Zoning Hearing Board of Manor Township variance approval, the project
proponents must provide a plan for the removal of wind turbine A when it becomes functionally
obsolete or is no longer in use. The project proponents also would decommission turbine B
consistent with the variance requirements.

The trend in the wind energy industry has been to “repower” older wind energy projects by
upgrading equipment with more efficient turbines, thereby extending the project’s useful life
beyond 20 years. When the project is terminated, the turbine and other infrastructure would be
decommissioned, and all facilities would be removed to a depth of approximately 3 feet below
grade. Underground facilities could be removed, or safely secured and left in place. Salvageable
items (including fluids) would be sold, reused, or recycled as appropriate; unsalvageable material
would be disposed of at authorized sites. The soil surface would be restored as close as possible
to its original condition. Reclamation procedures would be based on site-specific requirements
commonly employed at the time the area is to be reclaimed and could include regrading, adding
topsoil, and replanting of all disturbed areas.

2.3. Alternatives

2.3.1. DOE Alternatives

Pennsylvania’s SEP funds are from a formula grant — the amount is determined pursuant to a
formula established in DOE grant procedures at 10 CFR 420.11. Allocation of funds among the
states is based on population and other factors. Recipients of these formula grants have broad
discretion in how they use their funds. Accordingly, DOE’s alternatives to its Proposed Action
relating to Pennsylvania’s use of its SEP funds are limited to (1) any alternatives that
Pennsylvania is still considering regarding this project and (2) prohibiting Pennsylvania from
providing a grant to this project. The second alternative is equivalent to the No-Action
Alternative described in Section 2.3.2. Pennsylvania has informed DOE that it is not considering
any “project-specific” alternatives for the FFLF Wind Project; therefore, DOE’s alternatives are
limited to the No-Action Alternative. Additionally, there are no unresolved conflicts concerning
alternative uses of available resources associated with the project site that would suggest the
need for other alternatives.

DOE/EA-1737 2-3



Proposed Action and Alternatives

2.3.2. No-Action Alternative

Under the No-Action Alternative, DOE would not allow Pennsylvania to use its SEP funds for
this project. DOE assumes for purposes of this EA that the project would not proceed without
SEP funding. This assumption could be incorrect, but it allows for a comparison between the
potential impacts of the project as proposed and the impacts of not proceeding with the project.
Without the proposed project, FFLF operations would continue as otherwise planned but without
the proposed wind turbines, and the Turkey Hill Dairy would continue purchasing electricity as it
does now. Pennsylvania’s ability to use its SEP funds for energy efficiency and renewable
energy activities would be impaired, as would its ability to create jobs and invest in the nation’s
infrastructure in furtherance of the goals of the Recovery Act.

2.3.3.  Alternatives Considered by the Project Proponents

During the more than 2 years of the project’s development, PPL and LCSWMA considered
several alternative locations for the wind turbines (Figure 4, Appendix A). The project
proponents eliminated all but the 2 proposed locations due to various siting considerations
(topography, site elevation, prevailing wind direction), avian considerations, location (proximity
to electrical interconnection, proximity to the meteorological tower location, accessibility),
physical siting constraints (landfill footprint, property boundaries, adjacent trail), and turbine
spacing.

The wind energy project was originally conceived of as having 4 turbines with approximately 6
megawatts of capacity (tower locations T-1, T-2, T-3, and T-4). Based on the results of a spring
bird migration survey, project biologists estimated that potential impacts to wildlife could be
reduced by moving the turbines inland from Turkey Hill Point and by reducing their number to
2. At that time, a fifth possible tower location (T-5) was identified on a neighboring parcel to the
north of FFLF, away from the riverine forested corridor and back from the steep riverine slope.
LCSWMA purchased the parcel in September 2009 and added T-5 to the fall raptor/eagle
migration survey.

The project proponents selected the locations of proposed wind turbine A (near T-1) and wind
turbine B (near T-5) based on the siting considerations and constraints described below.

Siting Considerations

The project proponents performed various studies to determine potential impacts to avian species
(see Section 3.2.2). These studies found, for example, that observations of eagles within the
potential rotor-swept zone varied by location, with 68 at T-2, 65 at T-4, 53 at T-1, 43 at T-3, and
31 at T-5. Tower location T-2 in spring and fall had the greatest number of observations recorded
for all species of special concern. Overall, tower location T-4 had the most occurrences of all
birds within its rotor-swept zone. When considering all raptors/eagles, T-1 and T-5 had the
fewest occurrences of species within a possible rotor-sweep zone. Turkey vultures and black
vultures were recorded within the zones of all 5 potential tower locations.

Proposed wind turbine A would be a short distance from the location analyzed for tower
location T-1, and proposed wind turbine B would be 232 feet southwest of tower location T-5.
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The project proponents changed the locations to minimize potential impacts to avian species;
maintain necessary siting requirements with respect to increasing the setbacks from the river and
riverine forested habitat; and satisfy property line, access road, and utility setbacks. The results
of the 2009 fall migration survey for tower locations T-1 and T-5 correlate to proposed wind
turbines A and B, respectively. Based on the wind characteristics of the site, physical siting
constraints, and the results of the raptor/eagle migration surveys, the project proponents
determined that wind turbine locations A and B are the most favorable with respect to
minimizing potential impacts to wildlife while maintaining the economic viability of the project.

The proposed turbine locations are on Turkey Hill Point, which extends out into the
Susquehanna River at Lake Clarke and forms a steep bluff adjacent to the river. This unique
landform is responsible for producing higher wind speeds at the proposed project site than in
surrounding areas because the wind must accelerate up and over the steep bluff. Only the
northern and western edges of the FFLF are suitable for a wind energy project due to the need to
have uninterrupted exposure to the west-northwesterly prevailing wind direction. In addition to
favorable exposure to the prevailing wind, the northern and western edges of the FFLF are the
highest elevations at the site, which results in higher sustained wind speeds. Based on these
features, a 22-month wind resource assessment was performed at the site using information
collected from a meteorological tower on the northwestern edge of the landfill. According to the
project proponents, the wind resource assessment provided the basis for energy production
estimates that demonstrated the viability of the project.

The project proponents also considered in their siting proposal that the turbines should be near
the electrical interconnection point at Turkey Hill Dairy and in accessible locations that would
minimize new road construction. The proposed locations are within 1 mile of the interconnection
point to deliver energy to Turkey Hill Dairy, which would minimize environmental disturbances
and reduce construction costs. The turbine locations also are adjacent to the active landfill, which
is a compatible land use for the wind energy project because accessibility would be available for
construction and maintenance and overall environmental impacts associated with new access
road construction would be reduced.

Wind turbine orientation and spacing also were important criteria in the siting process. The
proposed wind turbines at FFLF would be situated roughly perpendicular to the prevailing wind
direction to maximize energy generation. Additionally, the proposed turbine locations are
separated by the minimal spacing needed to prevent wake interference between the turbines.

Physical siting constraints at the landfill also were considered and include the active landfill
footprint; property boundaries; existing utilities; and the Turkey Hill Trail. Siting wind turbines
on an active landfill is not allowed because foundation stability requirements would not be
satisfied. Therefore, possible turbine locations were limited to the western and northern
periphery of the FFLF. Existing utilities (such as the PPL high voltage electrical transmission
line and the Sprint-Nextel cellular tower) limited the movement of the proposed turbine locations
farther east. Moving the turbines farther west was limited by the steep bluff and by proximity to
the Turkey Hill Trail.
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One other underground distribution line alignment (Option B, Figure 3, Appendix A) was
evaluated. This option would have entailed “piggybacking” the distribution line on the existing
utility poles that extend from near the proposed wind turbines to the existing landfill gas-to-
energy facility and then continuing the line in an underground duct bank to Turkey Hill Dairy.
This option would have required a significant lengthening of the distribution line, adding
substantial cost to the project. The Manor Township Zoning Ordinance requires all transmission
or distribution lines from renewable energy projects to be underground; therefore, an
aboveground option would have required a variance. The aboveground option also would pose a
greater risk of electrocution to birds and other wildlife species. Due to these considerations, the
project proponents concluded that Option B was not a viable option for the distribution line.

2.3.4. Alternatives Considered by Pennsylvania
in the PEDA Grant Process

In 2009, the Pennsylvania Department of Environmental Protection received 389 PEDA
applications seeking more than $400 million. Eleven projects were competitively selected to
receive $10 million in Recovery Act funding. Thirteen additional projects were competitively
selected to receive $10.7 million in state funding.

2.4. Required Agency Permits and Approval Types

Prior to construction, all required federal, state, and local permits and approvals would be
obtained. Table 2-1 lists the required permits and approvals.

Table 2-1. Federal, State, and Local Permits and Approvals

Agency | Permit Approval/Type
Federal
Federal Aviation Administration Aeronautical Determination
(Received 12/22/2009)
National Telecommunications and Information Radio Frequency Transmission Approval
Administration (Received 01/05/2010)
State
Pennsylvania Department of Environmental National Pollutant Discharge Elimination System
Protection

Pennsylvania Historic and Museum Commission | Compliance with the Pennsylvania History Code
Compliance with the National Historic
Preservation Act

Pennsylvania Game Commission Compliance with the Wind Energy Voluntary
Cooperation Agreement

Local
Manor Township Zoning Board Variance Approval (Received 01/06/2010)
Lancaster County Conservation District Erosion and Sediment Control Plan Approval

In addition, the project proponents are coordinating with the USFWS to comply with the Bald
and Golden Eagle Protection Act and Migratory Bird Treaty Act in an effort to avoid and
minimize impacts to avian species as a result of the project.
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2.5. Project Proponents’ Commitments

PPL and LCSWMA have committed to the following measures and procedures to minimize or
avoid potential environmental impacts of the proposed project.

Concentration Areas and Landscape Features Known to Attract Birds

Birds are known to use the wooded habitat along the Susquehanna River. To minimize potential
impacts to avian species, the proposed turbine locations were moved as far back from the
Susquehanna River corridor as practicable. LCSWMA purchased an additional 16 acres of land
adjacent to the FFLF to facilitate the relocation of the proposed turbines to the north of the
landfill and to accommodate a desired setback from the Susquehanna River.

Reduce Number of Turbines

The project proponents reduced their project from 4 wind turbines to 2. The reduction eliminated
the turbines with the most potential to affect avian species (i.e., those located farther west toward
the river).

Turbine Configuration

The proposed wind turbines would be configured to avoid potential avian mortality, where
feasible. The turbines would be spaced as close together as possible following recommended
USFWS interim guidance (USFWS, 2003). The proposed turbine locations were moved away
from the river corridor to the extent possible. The turbine configuration balances potential
impacts to wildlife with wind patterns, siting requirements, and topographic conditions.

Bird, Bat, and Raptor Avoidance and Minimization Measures

All American kestrel and Eastern Bluebird nest boxes in the vicinity of the proposed wind
turbine locations have been removed. This will reduce the attractiveness of the project area to
these species.

The project proponents have entered into a voluntary cooperative agreement with PGC (Wind
Energy Voluntary Cooperation Agreement) to work collaboratively to ensure that the proposed
wind energy project is developed in an environmentally conscientious manner and with best
regard to the conservation of wildlife resources. The agreement includes post-construction
monitoring surveys for 2 years to assess mortality of avian species and bats. PGC and USFWS
would be notified if any threatened or endangered species were found during post-construction
mortality surveys. PGC and USFWS would consult (as part of the adaptive management
approach) regarding the need for any additional project proponents-committed measures based
on the findings of the post-construction surveys.

Construction of the wind turbines and associated facilities would commence before the
beginning of the 2010/2011 bald eagle nesting season (which can begin in late November and
continue through August) to avoid construction disturbance to any new nests that might occur in
the vicinity of the proposed project. (Based on surveys conducted in December 2009 and January
2010, the nearest nest is more than 1 mile away across the Susquehanna River [ARM, 2010a)). If
construction did not commence before the 2010/2011 nesting season, a new aerial nesting survey
would be performed and provided to the USFWS and PGC for review.

DOE/EA-1737 2-7



Proposed Action and Alternatives

An Avian Protection Plan (APP) would be prepared and submitted to the USFWS for approval
before commencement of construction activities. The USFWS Avian Protection Plan Guidelines
(2005) would be used to develop the APP. These guidelines were primarily developed to address
avian electrocution and collision impacts associated with transmission lines. However, these
guidelines have been used, with USFWS approval, for wind power projects (Iberdrola
Renewables, 2008). An APP supports practices and processes intended to minimize impacts to
birds, with a goal of implementing a series of best practices to avoid or reduce risks to birds.
Because every project is different, the USFWS guidance is used as a “tool box” from which a
utility can select and tailor components applicable to specific needs. The following components
would be implemented as part of the APP for the project:

e Make a reasonable effort to construct and alter wind turbines to reduce the instance of avian
mortality (this component has been completed via turbine siting and configuration).

e Obtain and comply with all legally required permits.

e Monitor incidents of avian mortality (this component is already part of the project).

e Report to USFWS any takes of bald eagles that occur as a result of the wind turbines during
the operational life of the project.

e Train personnel on avian issues such as reporting avian mortalities and disposal of carcasses.

e Develop an avian reporting system.

e |dentify avian experts that can be called upon to resolve avian issues, which could include
state or federal resource agencies, universities, or conservation groups.

e |dentify adaptive management protocols.

e Adopt decommissioning conservation measures.

Habitat Restoration

The design plans would include measures to minimize potential impacts to wildlife following
construction and during the operation phase of the project. Grass beneath the wind turbines
would be regularly cut to reduce the value of the habitat for wildlife and decrease habitat
attractiveness for wildlife. Existing nest boxes in the vicinity of the proposed wind turbines have
been removed.

Turbine Design

Guy wires would not be used to support the wind turbines. Guy wires can be a challenge for
birds and bats to locate, which makes them difficult to maneuver around and can lead to injury or
death. Also, lattice towers, which have become roosting sites for birds at other wind projects,
would not be used to support the wind turbines.

Aviation Lighting

Aviation lighting would comply with FAA requirements to minimize impacts to birds and bats.
White strobe lights would be used in the minimum number, intensity and number of flashes per
minute allowed by the FAA. Solid red or pulsating red warning lights would be avoided. The
project has received final approval from the FAA (see Appendix C).

Health, Safety, and Noise
The construction contractor and facility operator would prepare a Health and Safety Plan in
accordance with Occupational Safety and Health Administration requirements before
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commencing work. Facilities would be secured by fencing and include signs warning of high
voltage. All construction activities would occur during normal working hours to avoid noise and
other disturbances to surrounding residences. Construction of the proposed wind energy project
would comply with all applicable federal, state, and local requirements.

Erosion Control

The Lancaster County Conservation District is responsible for administering the erosion control
program in Lancaster County (Pennsylvania Department of Environmental Protection Chapter
102 erosion control regulations). The project proponents would prepare and implement an
Erosion and Sediment Pollution Control Plan, which would also address and NPDES
requirements (for projects grading more than 1 acre) and would submit the plan to the Lancaster
County Conservation District for an Erosion and Sediment Pollution Control Plan adequacy
determination.

Invasive Species Control

Voluntary cleaning of equipment and vehicles during construction and operation, using clean fill
and mulch, and avoiding planting of invasive species would be employed at the project site. The
conservation measures would be included as notes on the construction drawings to help conserve
sensitive plant habitats.

Recycling

Used oil would be generated during project operation, and would be handled, collected,
transferred, and reused or recycled in accordance with applicable federal, state, and local
regulations.
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL
IMPACTS

3.1. No-Action Alternative

If the FFLF Wind Project is not implemented, the 25 percent of Turkey Hill Dairy’s electrical
power that could be provided by the project would continue to be purchased from Pennsylvania
Power and Light. That utility generated about 60 percent of its total electricity with fossil fuels in
2008 (PPL, 2009). The remaining 40 percent of generation came from sources that do not
directly emit carbon dioxide (renewables and nuclear). Thus, carbon dioxide emissions from
electricity generation to serve the dairy would be higher under the No-Action alternative and
Turkey Hill Dairy would not meet its objective to reduce its carbon footprint.

Baseline conditions would continue pursuant to current FFLF plans. Specifically, soil storage
would continue in the project area. Under the No-Action alternative, there would be no impacts
to the area’s visual resources and no noise impacts as a result of the project. Potential impacts to
bird species, including the bald eagle, from operation of the wind turbines would not occur. The
small number of jobs created by construction and operation of the wind turbines would not be
realized and the local area would forego the economic benefit associated with these new jobs.
The road improvements required for the project would not be made and resulting impacts would
not occur.

3.2. Pennsylvania’s Proposed Project

3.2.1. Land Use

The land use pattern beyond the boundaries of the FFLF and surrounding the proposed wind
energy project site is primarily rural residential/agricultural with patches of wooded areas
consisting of stream corridors, fence rows, and wood lots. The landfill itself is in the excavation
zoning district as indicated on the Zoning Map of Manor Township, and the adjacent Turkey Hill
Dairy facility has an industrial zoning designation. The proposed project area is in the rural
zoning district. There is an active railroad corridor under the ownership of Pennsylvania Lines,
LLC (also known as Norfolk Southern Railroad), immediately adjacent to the river to the west of
the project site. The railroad property is in the conservation zoning district. Wind energy
conversion systems are allowed in both the rural and conservation zoning districts as uses
accessory to “public uses and public utilities structures,” as defined in the Township’s zoning
ordinance. The most contiguous patch of forestland occurs on the steep slopes of the
Susquehanna River corridor and is situated between the active railroad corridor and the active
landfill. The forested corridor along the river is, overall, approximately 400 feet wide, with a
slope of approximately 75 percent.
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The proposed project area is situated along the northern and northwestern perimeters of the
active landfill and the edge of the forested corridor along the Susquehanna River. The proposed
project area is on 16 acres of former agricultural land purchased by FFLF in September 2009.
Most of the 16 acres would remain an open area, with a portion occupied by the 2 turbines and
related equipment and several acres used for a soil stockpile area for the landfill. Existing
vegetation in the proposed project area consists primarily of active hay fields, maintained grass
areas, and herbaceous vegetation on soil stockpiles.

Manor Township’s Zoning Ordinance does not impose height restrictions on wind energy
conversion systems provided that the height of the systems is not greater than the shortest
distance measured along a horizontal plane from the unit to any property boundary. A zoning
variance was approved by the Zoning Hearing Board of Manor Township on January 6, 2010,
granting the LCSWMA relief from the property line setback requirement for wind turbine A (see
Appendix C).

The project area is in the vicinity of the Turkey Hill Trail, which is maintained by the Lancaster
County Conservancy. The trail is in a wooded area down-slope of the proposed turbine locations.
The forested habitat surrounding the trail might serve as a buffer, especially during the growing
season, to minimize effects on visual quality. The closer of the 2 turbines would be
approximately 450 feet from the trail. The trail is beyond the length of a turbine at its fully
extended height. The trail receives the most use during summer and fall. As explained in Section
3.2.3 of this EA, noise emitted from the operation of the wind turbines is not expected to affect
hikers using the trail.

The proposed wind energy project is in the immediate vicinity of the Susquehanna River at Lake
Clarke. Lake Clarke is an 11.5-square-mile lake bordered by York County to the west and
Lancaster County to the east, and is used for recreational activities such as boating, sailing,
canoeing, swimming, waterfowl! hunting, fishing, and bird watching. Lake Clarke is in a
designated Pennsylvania Fish and Boat Commission water trail section that extends 52 miles
from Harrisburg, Pennsylvania, to the Maryland border. The proposed wind project would be
visible from the lake, but is not expected to affect recreational activities at the lake. The section
of river nearest the project area, including Lake Clark, is an Audubon Pennsylvania-designated
Important Bird Area (IBA), Conejohela Flats IBA #56 (see Section 3.2.2 for more discussion on
this IBA).

3.2.2. Biological Resources

Birds and bats can be injured or killed if they fly into operating wind turbines. In addition, birds,
bats, and vegetation could be disturbed by construction and decommissioning activities
associated with the proposed project. The USFWS, PGC, and PDCNR are responsible for
protecting various plant and animal species and associated habitat in the proposed project area. A
primary emphasis of these agencies is to ensure that appropriate actions are taken to reduce or
mitigate potential harm to protected species and habitat.

To identify potentially affected species and habitat, the project proponents first used the
Pennsylvania Natural Diversity Inventory (PNDI), which is found on the PDCNR Pennsylvania
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Natural Heritage Program website (http://www.naturalheritage.state.pa.us/). This was followed
by direct contact with the USFWS, PDCNR, and PGC. PNDI search results did not indicate any
reason to coordinate with the Pennsylvania Fish and Boat Commission, and no coordination with
the Commission was undertaken. Appendix B includes the results of the initial online inquiry
and follow-up communication.

3.2.2.1. Bald Eagles and Other Migratory Birds

The PNDI review reported three species under PGC jurisdiction within the proposed project area
— the great egret (Casmerodius albus), a Pennsylvania endangered species; the prothonotary
warbler (Protonotaria citrea), a species of special concern; and an unidentified sensitive species
listed as Pennsylvania threatened. Following review of the PNDI report and other project
information, PGC reduced to 2 the number of species requiring further coordination — the great
egret (Ardea alba?) and bald eagle (Haliaeetus leucocephalus), a Pennsylvania threatened
species (see Appendix B, PGC letter dated November 30, 2009). The bald eagle is no longer a
federally listed species pursuant to the Endangered Species Act, but it is protected by the
Migratory Bird Treaty Act® and the Bald and Golden Eagle Protection Act. Thus, project
proponents also coordinated with USFWS regarding project planning and establishing mitigation
measures.

The lower Susquehanna River is a known avian migratory pathway. Conejohela Flats IBA #56
provides breeding and foraging habitat for birds and is an important resting and feeding area
during migration. The bird species of concern in the IBA vicinity include the bald eagle, great
egret, and osprey (Pandion haliaetus), Pennsylvania threatened; peregrine falcon (Falco
peregrines), Pennsylvania endangered; and northern harrier (Circus cyaneus), Pennsylvania at-
risk. These species are protected by state wildlife protection regulations and the Migratory Bird
Treaty Act.

Wind Turbines and Bird Mortality

Avian mortality rates from collisions with wind turbines vary by location, species, and turbine
technology (GAO, 2005). Erickson et al. (2001) estimated the national average collision-related
mortality for all birds at wind farms to be approximately 2.19 birds per turbine per year.
Excluding California, the average mortality rate drops to 1.83 birds per turbine per year. The
large number of older turbines operating in California is one reason for a disproportionately high
number of bird deaths associated with wind projects in that state (GAO, 2005). The Government
Accountability Office reviewed 30 studies of avian mortality and found that overall bird fatalities
range from 0 to 7.28 birds per turbine per year (GAO, 2005).

For the proposed FFLF Wind Project, the primary concern is potential impacts to bald eagles and
other raptors (birds of prey). Erickson et al. (2001) estimated the national average collision-
related mortality for raptors at wind farms to be approximately 0.033 raptors per turbine per year,
or 0.006 raptor fatalities per turbine per year when excluding California. The Bureau of Land
Management (BLM) reviewed 18 wind farms in 11 states — including a western Pennsylvania

% The great egret has 2 scientific names: Casmerodius albus and Ardea alba.
® The Migratory Bird Treaty Act prohibits any “take,” including to pursue, shoot, shoot at, poison, wound, kill,
capture, collect, molest, or disturb.
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wind farm, Somerset Wind Energy Center — and found that the number of raptor collisions
ranged from O fatalities per turbine per year for eight of the wind farms to 0.48 fatalities per
turbine per year. The Somerset wind farm recorded no raptor or bird fatalities during monitoring.
In the Appalachia region of the United States, raptor fatalities ranged from 0 to 0.07 raptor
fatalities per turbine per year (GAO, 2005).

BLM compared bird abundance and post construction mortality studies at several existing wind
farms across the United States and found that there was little correlation between species that are
present in an area and those that are killed in collisions with wind turbines (BLM, 2005). More
recently, de Lucas (2008) also found that that there was no clear relationship between collision
fatality of raptors at wind farms and raptor abundance.

Researchers have observed raptor behavior that suggests some species are able to avoid wind
turbines. BLM (2005) concluded that not all species are prone to collisions at wind farms,
probably through a combination of their typical flight patterns, their abilities to perceive the
turbines, and their abilities to avoid the turbines. Young et al. (2003) recorded several instances
in which birds were observed avoiding turbines. Raptors were observed altering their flight paths
to avoid turbines, and in one case, a golden eagle turned around and flew back the way it had
come when it approached a turbine. Several different species of raptors and large birds were
observed positioning themselves around turbines while maintaining the same flight course.
Golden eagles were observed climbing above the level of the spinning blades to pass over
turbines.

BLM (2005) notes that no bald eagles have been reported to be killed at any wind power farm in
the western states. Erickson et al. (2001) also compared bird mortality rates at various wind
developments and found a similar pattern of no bald eagles being killed. Generally, raptors are
able to avoid wind turbines (Young et al., 2003) and the number of raptors killed at any facility is
small (NWCC, 2002). Depending on the species involved and its population size, the number of
fatalities might or might not result in population-level effects to the affected raptors. No studies
have shown population-level effects in raptor populations associated with wind energy projects
(BLM, 2005).

FFLF Avian Studies

Due to the presence of bird species of concern and the proximity of a migratory pathway, the
project proponents performed 4 avian studies in 2009 and 2010. Each of the studies was provided
to USFWS and PGC:

2009 Raptor and Eagle Migration Survey - March 2009 (ARM, 2009)

Bald Eagle and Osprey Nest Survey - December 21, 2009 (ARM, 2010a)
2009 Fall Migration Survey - August 15 to December 15, 2009 (ARM, 2010b)
Bald Eagle Winter Roost Survey - January 2010 (ARM, 2010c)

The migration surveys followed PGC’s Protocols to Monitor Bird Populations at Industrial
Wind Turbine Sites (PGC, 2007). The aerial nest survey was reviewed with PGC and USFWS at
an agency coordination meeting December 14, 2009. The plan of study for the winter roost
survey was provided to PGC and USFWS before the study was performed.
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The aerial nest survey and winter roost survey identified no bald eagle nests within 1 mile of the
project area and no bald eagle winter roost areas in the project area. The nearest bald eagle nest
is more than 1 mile west of the proposed project area, across the Susquehanna River.

A total of 174 hours of observation were recorded during the spring survey and 647.2 hours were
recorded during the fall survey. Tower location T-5 was not part of the project during the spring
survey, but was accounted for in the fall survey. The objectives of the surveys were to:

e Determine the species, number, and frequency of migratory raptors and eagles within the
proposed wind turbine area.

Identify the potential for impacts to raptors and eagles.

Assess the potential risk to raptors and eagles at each turbine location.

Assist in siting and design to avoid and minimize potential impacts to raptors and eagles.
Serve as a technical document for state and federal agencies during the review process.

Parameters recorded during observations included flight direction, height of flight, flight altitude,
relationship to the proposed wind turbines, type of flight (direct, indirect, soaring hunting, or
perching), weather data, and observation duration. Observers also recorded sector-to-rotor zone
(circular zone outline by the tips of the turning rotor blade) identified as Sector A, the west or
north side of the proposed turbine area; Sector B, along the summit within a 200-meter swath,
where turbines would likely be situated; and Sector C, the east (or south) slope of the zone, but
not within 100 meters of the mountain top or spine (see Figure 5, Appendix A).

A total of 12 and 14 species of raptors/eagles were observed during spring and fall surveys,
respectively. Turkey vultures and black vultures represent the largest number of recorded species
during both surveys. Bald eagles were the fifth most recorded raptor during the spring survey
(2 percent of the total species observed) and third most recorded during the fall survey

(8.3 percent of the total species observed). A daily passage rate of 1.1 eagles per hour was
observed during the spring survey, while 6.9 eagles per hour were observed during the fall
survey. Overall, tower locations T-1 and T-5 had the fewest observed raptor species within a
turbine zone. Tower locationT-5 had the fewest occurrences of raptors/eagles observed and the
fewest occurrences of raptor species of concern (eagles, osprey, peregrine falcon, and northern
harrier) within a possible rotor-swept zone of the turbine. Tower locations T-2 and T-4 had the
most occurrences of raptors/eagles within a possible rotor-swept zone based on both migration
surveys. Tower location T-2 in spring and fall had the greatest number of observations recorded
for the raptor species of special concern identified above.

PGC (2008) noted that the bald eagle observations in fall might be related to raptor risk level.
According to the fall migration survey, the FFLF is a high risk site for raptors because 559 bald
eagles and 2 unidentified eagles were observed in the vicinity of the proposed wind turbine
locations. The *“observations” record the number of times an eagle or raptor enters the sectors
being observed. It does not reflect the total number of eagles or raptors observed because one
individual could be counted several times.
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Potential Impacts during Construction

Construction noise and activities are known to disturb the nesting and foraging behaviors of bald
eagles and other bird species. To avoid nesting disturbance of bald eagles, all turbine and related
facility construction would begin outside the nesting season (late November through August;
National Bald Eagle Management Guidelines [USFWS, 2007]). Winter 2009-2010 aerial nesting
survey results indicated that the nearest bald eagle nest is more than 1 mile away from proposed
construction activities (ARM, 2010). Nest building for the 2010 breeding season was well
underway at the time of the winter nesting survey; therefore, it is highly unlikely that any new
nests would occur in the vicinity of the wind turbine project during this season. Construction is
planned to begin in late summer 2010. In the event construction is not completed by December
2010, bald eagles looking to build nests for the 2011 breeding season would likely avoid the
construction area due to the ongoing disturbance.

Nesting bald eagles generally forage within 2 to 3 miles of their nest (BLM, 2005). Construction
activities could disturb a portion of this foraging range for the bald eagle nest more than 1 mile to
the west. However these effects would be temporary and isolated to the area of disturbance
directly surrounding the proposed project area. Decommissioning activities would be similar to
construction and would likely require that conservation measures similar to the proposed
construction measures be implemented. Because decommissioning is at least 20 years away, and
conditions in the area could change, decommissioning conservation measures would be included
in the APP developed and provided to the USFWS for approval, and measures would allow for
adaptive management if necessary. At a minimum, the decommissioning conservation measures
in the APP would include decommissioning timing constraints so that this activity occurs outside
the bald eagle and raptor nesting season, or, if that timing is not feasible, performing an aerial
nesting survey before decommissioning and establishing appropriate buffers (determined in
coordination with USFWS and PGC) if a nest was encountered during the aerial nest survey.

Potential Impacts during Turbine Operation

Based on 2 wind turbines, less than one raptor fatality per year at FFLF is expected assuming an
average mortality rate of 0.07 raptors per year per turbine (the high end of the range identified in
studies summarized above) and 2.8 raptor fatalities would be expected over 20 years of
operation). Because this risk estimate considers all raptors, potential bald eagle fatalities are
expected to be even less.

Operation of the wind turbines could disturb bald eagle or other raptor foraging in the vicinity of
the landfill. However, FFLF accepts mostly inorganic materials such as ash residue and
construction debris, so there is minimal odor and minimal scavenging by birds (ARM, 2010b).
No raptors were documented in the landfill during ARM raptor migration surveys (ARM,
2010b). Operation noise from the wind turbines would not be expected to affect bald eagle
nesting or foraging because the noise levels would be low. At a distance of approximately

350 meters (~1,150 feet), sound from wind turbines is in the range of 35 to 45 A-weighted
decibels, similar to the background noise found in a typical home (AWEA, 2009). To put this
into perspective, decibel levels of 60, 50, 40, and 30 are equivalent to conversational speech at

1 meter, an average home, a quiet library, and a quiet bedroom at night, respectively.
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Agency Coordination and Planned Mitigation

The project proponents would implement avoidance and minimization measures to reduce
possible impacts to bald eagles, to the extent practicable, within the constraints of land
availability, project economics, and technology. If construction of the wind turbine project did
not commence before the start of the bald eagle nesting season in 2010 (late November), an
additional nesting survey would be completed and provided to USFWS and PGC for review and
approval. In an effort to further minimize potential impacts to bald eagles and other raptors, the
area encompassing a radius of 660 feet around wind turbines A and B (full rotor extent) would
be investigated just before construction of the wind turbines to verify that bald eagle or other
raptor nests and roost trees are absent and to ensure conservation of species. If such nest or roost
trees were found, the project proponents would notify USFWS and PGC to determine what
avoidance measures to implement. In addition, the project proponents would prepare an Avian
Protection Plan and submit it to USFWS for approval; the plan would include the elements listed
in Section 2.5.

The project proponents initiated formal coordination efforts with USFWS and PGC via letter on
October 6, 2009, and October 28, 2009, respectively. These coordination efforts have continued
and all FFLF avian studies have been provided to both USFWS and PGC. Appendix B includes
copies of written correspondence related to this coordination effort.

PGC requested that additional surveys in accordance with the protocols described in the Wind
Energy Voluntary Cooperative Agreement (WEVCA) be conducted. PPL and PGC executed the
WEVCA in December 2009. The WEVCA provides measures to avoid and minimize impacts to
the bald eagles, great egrets, and other wildlife species. Appendix B includes a copy of the
signed WEVCA. As part of the WEVCA, 2 years of post-construction monitoring would be
implemented to monitor impacts to birds and bats and to assess impacts to other species of
concern.

The project proponents have participated in several calls with USFWS to develop and agree on
additional avoidance and minimization measures. DOE has separately participated in calls with
USFWS, and participated in conference calls with several parties, including USFWS, to discuss
this issue. DOE communications with USFWS include a call between the 2 agencies on February
1, 2010, and a conference call with USFWS, PGC, and the project proponents on February 4,
2010. As a result of these efforts, the project proponents have added the following conservation
measures: develop an Avian Protection Plan (described in Section 2.5), construct the turbines
outside the bald eagle nesting season (which would avoid noise and other construction-related
disturbance of nesting bald eagles, raptors, and other migratory bird species), and perform
ongoing post-construction mortality surveys. These conservation measures would augment the
measures previously committed to by the project proponents (entering into the WEVCA,
adaptive management in cooperation with the USFWS, and 2 years of post-construction avian
mortality studies).

The potential for an unavoidable, non-purposeful take of the bald eagle exists at the project site,
due to the installation of the proposed wind turbines. However, based on the findings of the avian
surveys and a review of pertinent literature as discussed above, the project would not be likely to
adversely affect the bald eagle’s feeding, roosting, or nesting habits. Additionally, based on
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recent communications with USFWS and planned implementation of additional conservation
measures, DOE has determined that the proposed wind project, which would include
construction and operation of the wind turbines in compliance with all USFWS permitting and
other requirements, would have no significant impact on the bald eagle.

3.2.2.2. Indiana Bat

The PNDI review did not identify state or federal endangered or threatened bat species in the
project area. However, during subsequent communications, the USFWS stated that, while the
federally listed endangered Indiana bat (Myotis sodalist) is not known to occur within the
proposed project boundaries, there could be potential habitat in the area. Both USFWS and PGC
recommended that the project proponents search the proposed project area for potential bat
hibernacula (places providing a constant temperature and protection during winter hibernation)
(see Appendix B, USFWS letter, November 13, 2009, and PGC letter, November 30, 2009).

The project proponents searched the PNDI, Natural Heritage Inventory of Lancaster County,
Pennsylvania (update 2008), and Natural Heritage Inventory of York County, Pennsylvania
(2004 amended) (http://www.naturalheritage.state.pa.us/fCNAI_Download.aspx) to determine if
caves potentially providing habitat for bat hibernacula were known within a 5-mile radius of the
project area. They identified no caves supporting bats of concern within 5 miles of the proposed
project area. In addition, ARM biologists performing other field investigations on the FFLF site
report that they observed no caves.

The Indiana bat uses trees for roosting and nesting. The proposed project site contains wooded
areas that could provide roosting or nesting habitat. Approximately 2 acres of trees would be
removed before March 31, 2010, in the vicinity of wind turbines A and B to minimize potential
impacts to nesting bats. The trees planned for removal are relatively young white pines
(approximately 1 acre) along the landfill’s former perimeter fence and some relatively young
deciduous trees (approximately 1 acre) along the northwestern property line. Representative tree
species along the perimeter of the project area include northern hackberry (Celtis occidentalis),
black cherry (Prunus serotina), black locust (Robinia pseudoacacia), pawpaw (Asimina triloba),
and red maple (Acer rubrum). Oak species (Quercus sp.) and hickory species (Carya sp.) are
present farther down slope, closer to the river. Many of the trees are overgrown with mile-a-
minute (Polygonum perfoliatum) and river bank grape (Vitis riparia), making them less suitable
for nesting. Indiana bats are not known to use white pine trees for roosting or nursing.

Based on these investigations and mitigation commitments and DOE’s review of documents in
the record, DOE has determined that the proposed project would have no effect on the Indiana
bat. Therefore, DOE does not need to enter into informal or formal consultation with the USFWS
under Section 7 of the Endangered Species Act.

3.2.2.3. Plant Species

Vegetation in the proposed project area consists of maintained grass, vegetated stockpiles, and
former agricultural lands. The lands that would be primarily affected by the wind energy project
have been disturbed by landfill activities and agricultural use. In the PNDI review, 2 plant
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species of concern were identified under the jurisdiction of PDCNR — scarlet ammannia
(Ammannia coccinea), Pennsylvania endangered, and the tooth-cup (Rotala ramosiori), a state
species of special concern. The PNDI review indicated that no further consultation with PDCNR
IS necessary as long as conservation measures are implemented. Conservation measures include
voluntary cleaning of equipment/vehicles, use of clean fill and mulch, and avoiding planting
invasive species. The project proponents would include these conservation measures as notes on
the construction drawings to ensure they are implemented.

3.2.3. Noise

The proposed project area is on the western and northern boundaries of an active landfill. The
existing noise environment is characterized by heavy landfill equipment operating 6 days a week
and by other nearby activities such as a railroad; a gas-to-energy facility with 2 engines operating
24 hours a day, 7 days a week; and Turkey Hill Dairy’s manufacturing and processing facilities.
The nearest noise-sensitive receptors (occupied dwellings) to the proposed wind energy project
are on River Road approximately 2,250 feet east of tower location T-5. This residential area is
east of the Turkey Hill Dairy.

Noise would be emitted from the project site by construction equipment during the
approximately 4-month construction period. However, due to the distance to the closest noise-
sensitive receptor and the noise-generating activities at the adjacent active landfill, wind energy
project construction noise would not be expected to increase the overall ambient noise emissions
from the site.

Modern wind turbines are generally quiet in operation and the sound is very low compared to
that of road traffic, trains, aircraft, and construction activities. Modern wind turbines have been
designed to drastically reduce the noise of mechanical components, so the most audible noise is
the sound of the wind interacting with the rotor blades. At a distance of approximately

350 meters (~1,150 feet), sound from wind turbines is in the range of 35 to 45 A-weighted
decibels, similar to the background noise found in a typical home (AWEA, 2009).

The noise from the proposed wind project would not be expected to affect noise-sensitive
receptors, given the distance to the nearest receptor (approximately 2,250 feet) and the other
noise-generating activities between the project site and the receptor. The sound emitted from the
project would be attenuated by the distance to the receptor. In addition, all of the additional noise
sources would act to “drown out” the minimal sound generated from the wind energy facility.

While hikers on the Turkey Hill Trail could experience temporary noise impacts from the project
site during the estimated 4-month construction period, the trail and project site are adjacent to an
active landfill where construction equipment operates and generates construction-type noise 6
days a week, year round. Additionally, there are a number of other permanent noise sources in
the area, such as the railroad. The noise emitted from the operation of the wind turbines would
not be expected to affect hikers using the trail.
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3.2.4. Visual Quality

The existing view of the project area is primarily rural/residential and agricultural, with adjacent
government facilities and a dairy operation. There are some vertical features, including a Sprint
cellular tower in the immediate vicinity of the project area. Other area features do not have a
strong vertical component and are not immediately visible from many viewpoints. The nearest
viewers are employees at the FFLF and adjacent dairy. Three occupied dwellings were identified
within approximately 2,250 feet of the project location. There are scattered residences farther
east and southeast of the project location. Due to their location atop Turkey Hill, and depending
on the vantage point, the turbines would be visible from a distance of 10 miles from certain
directions on a clear day. This includes viewpoints along the Susquehanna River and at Lake
Clarke. The ability to see discrete features at a distance of 5 to 10 miles is limited by weather
conditions, visual acuity, structures and clusters of trees, and other factors.

While it is not possible to quantify the visual impact of a wind energy project due to the
subjective nature of aesthetics, visual impacts are sometimes a concern with such projects.
Concerns about the visual impacts of wind energy projects generally revolve around aesthetic
impacts and shadow flicker impacts associated with the rotating turbines. To address potential
concerns about the aesthetic impacts of the proposed project, LCSWMA held a public meeting
on October 14, 2009, for Manor Township residents and presented rendered images of what the
project would look like from various vantage points within the surrounding communities,
including views from the western bank of the Susquehanna River in York County. Appendix D
includes copies of these renderings and a map of the viewing points. Following the public
meeting, there was no correspondence from any members of the township objecting to the
project on the basis of visual impacts. Furthermore, there was no public opposition to the project
at the Manor Township Zoning Hearing Board meeting in December 2009, at which time a
zoning variance from setback requirements was requested to construct the project.

In addition to preparing the renderings of the project, the project developers commissioned a
study to determine if any nearby occupied dwellings would be adversely affected by shadow
flicker from the project. Appendix D includes the shadow flicker analysis, which concluded that
while 5 occupied dwellings within a 1-mile radius of the turbines could experience shadow
flicker effects for approximately 2 hours per year, the proposed siting of the turbines conforms to
industry standards and no substantial adverse shadow flicker impacts would result from
developing the wind energy project at the proposed location.

Overall, there are no anticipated visual impacts that would significantly affect nearby residents
and users of the project area and surrounding areas as a result of the development of this project.

3.2.5. Transportation

During the project construction phase, a temporary increase in vehicular traffic on the local roads
surrounding the project site would be anticipated. This modest traffic increase would occur for a
period of approximately 4 months. No long-term or permanent impacts to the local transportation
systems would occur as a result of this project.
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Large pieces of equipment such as turbine towers, rotor blades, and nacelles that would be
designated oversized loads would temporarily slow traffic on Route 30 and some local roads,
such as River Road, as they were moved into the project area. Additionally, minor road
improvements or adjustments might be needed to deliver the extended-length components to the
project site. Any necessary road closures would be temporary and would only apply to the roads
immediately surrounding the project site. Any damage to the local road network as a result of
delivering project equipment would be fully mitigated and repaired by the project developer.

3.2.6. Groundwater and Surface Water Resources

In compliance with the Clean Water Act and Pennsylvania’s Clean Stream Law, there were no
streams identified in the project area based on observations made by biologists and geologists
visiting the project area. An erosion swale was identified to the northwest of tower location T-3,
and another erosion swale was identified northeast of location T-5. Both erosion swales carry
surface water runoff during heavy precipitation events. There are no private well-water supplies
on or near the project site.

The Susquehanna River is approximately 500 feet from the wind turbine locations. The
Susquehanna River is classified as Warm Water Fishes and Migratory Fishes at this location,
according to the Pennsylvania Code Title 25, Chapter 93, Water Quality Standards. The closest
stream to the wind turbines with a high-quality designation is Wisslers Run, which is
approximately 3,000 feet to the north of the proposed project area. Wisslers Run is designated as
High Quality-Cold Water Fishes and Migratory Fishes, according to the Pennsylvania Code Title
25, Chapter 93, Water Quality Standards. Wind turbine B would be closest to the Wisslers Run
watershed. However, due to distance, overland flow from the proposed project area would not
reach Wisslers Run. A Lancaster County Conservation District approved Erosion and Sediment
Pollution Control Plan would be implemented before, during, and following construction.

The proposed distribution line (Option A, Figure 3, Appendix A) would consist of a concrete
reinforced duct bank installed in an excavated trench with approximate dimensions of 4.5 feet
deep and 2.5 feet wide. Approximately 1,710 feet of this buried duct bank would be within the
Susquehanna River watershed, which includes Mann’s Run subwatershed. The Susquehanna
River and Mann’s Run at this location do not have a high-quality or exceptional-value protected
water-use designation, according to Title 25 of the Pennsylvania Code, Chapter 93, Water
Quality Standards. The remaining approximately 730 feet is within the Wisslers Run watershed,
a High-Quality Cold Water Fishes and Migratory Fishes watershed, according to Title 25 of the
Pennsylvania Code, Chapter 93, Water Quality Standards. However, the installation of the duct
bank would occur within an area of the Wisslers Run watershed that drains directly to an
existing, NPDES-permitted and maintained detention basin on Turkey Hill Dairy property
(Figure 3, Appendix A). No runoff or discharges from the proposed excavation area would
directly enter Wisslers Run. An NPDES permit would be acquired prior to any earthwork related
to the installation of the duct bank. All trench excavation and any other related ground-disturbing
work would be in conformance with an approved Erosion and Sedimentation Pollution Control
Plan specific to this project.
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3.2.7. Soils

The following soils are located in the vicinity of the 5 possible tower locations based on review
of the Soil Survey of Lancaster County, Pennsylvania (USDA, 1985):

e Glenelg silt loam, 3 to 8 percent slopes

e Glenelg silt loam, 8 to 15 percent slopes

e Manor silt loam, 8 to 15 percent slopes

e Manor Stony Silt Loam, 8 to 25 percent slopes
e Manor Stony Silt Loam, 25 to 60 percent slopes

Glenelg silt loam is listed as prime farmland soils and Glenelg silt loam and Manor silt loam are
listed as soils of statewide importance for Lancaster County, Pennsylvania. The locations of T-2,
T-3 and T-4 are within the Glenelg silt loam soil type, but the soils have been disturbed from
landfill operations. Wind turbine A (immediate vicinity of T-1) and wind turbine B (immediate
vicinity of T-5) would be in a parcel that was previously farmed but no longer in agricultural use
because a portion of the parcel is being used for landfill soil stockpiling activities. The proposed
location of wind turbine A is in the vicinity of Glenelg silt loam. Therefore, soils in the vicinity
of the proposed wind turbines have already been disturbed.

Site preparation and project construction would result in soil disturbance. As part of project
construction, approximately 2 acres of wooded area would be lost and the total area of
disturbance would be less than 10 acres. Ground-disturbing activity requires compliance with the
Pennsylvania Department of Environmental Protection Chapter 102 erosion control regulations,
including the preparation and implementation of an Erosion and Sediment Pollution Control
Plan. The Lancaster County Conservation District, through a delegation agreement with the
Pennsylvania Department of Environmental Protection, is responsible for administering the
Erosion Control Program in Lancaster County. In addition to the required Erosion and Sediment
Pollution Control Plan, earthmoving projects that disturb more than 1 acre might require an
NPDES Permit. Pursuant to the Chapter 102/NPDES delegation, the Erosion and Sediment
Pollution Control Department staff reviews plans, issues NPDES Permits, and performs site
inspections. After an Erosion and Sediment Pollution Control Plan is reviewed and determined to
be adequate, a determination of adequacy letter is issued. If an NPDES permit is needed, the
Lancaster County Conservation District would issue the NPDES permit concurrently with or
shortly after the Erosion and Sediment Pollution Control Plan adequacy determination.

An approved Erosion and Sediment Pollution Control Plan, in compliance with NPDES, would
be implemented before, during, and following construction activities. On-site quality assurance
inspectors would ensure that the erosion and sediment pollution control measures are
implemented and properly installed and maintained.

3.2.8.  Air Quality and Climate Change

The affected air environment can be characterized in terms of concentrations of the criteria
pollutants carbon monoxide, sulfur dioxide, particulate matter, nitrogen dioxide, ozone and lead.
The U.S. Environmental Protection Agency has established National Ambient Air Quality
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Standards for these pollutants. There are 2 standards for particulate matter, one for particulates
with an aerodynamic diameter less than or equal to a nominal 10 micrometers (PM3o) and one for
particulates with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers
(PM_5). According to the Environmental Protection Agency Mid-Atlantic Air Protection website
(http://www.epa.gov/reg3artd/airquality/airquality.htm), Lancaster County, Pennsylvania, is in
non-attainment for PM, s and ozone (listed as “marginal” for both 1-hour and 8-hour ozone).
Lancaster County is in attainment for carbon monoxide, sulfur dioxide, PMjq, nitrogen dioxide,
and lead.

The proposed wind energy project at the FFLF would be an emissions-free energy generation
project that would not degrade air quality. Aside from temporary dust generated during
construction and decommissioning, which would be minimized to the extent practicable (for
example, by keeping gravel on roads and watering dry roads), this project would not result in any
adverse impacts to air quality. The project would not require any air permits.

It is assumed that if the wind energy project was not built, the electricity used by Turkey Hill
Dairy would continue to be supplied primarily by fossil-fuel sources. Pennsylvania Power and
Light generated about 60 percent of its total electricity in the United States with fossil fuels in
2008 (Pennsylvania Power and Light Company, 2009). The proposed FFLF Wind Project would
generate approximately 7,500,000 kilowatt-hours per year, which would offset greenhouse gases
(approximately 4,300 tons per year of carbon dioxide equivalents) and other emissions from the
use of fossil fuels to generate electricity (ICF, 2010).

3.2.9. Socioeconomics and Environmental Justice

The proposed wind energy project would be in Lancaster County’s Manor Township. The
county’s population in 2006 was approximately 494,000 and the population of Manor Township
in 2000 was approximately 16,500 (U.S. Census Bureau, 2000). The economy of Lancaster
County is a diverse combination of manufacturing, agricultural, transportation, and service
industries. Major local employers in Manor Township include the Turkey Hill Dairy.
Construction of the proposed project would create temporary jobs, and operation and
maintenance of the proposed wind turbines would be expected to create new permanent jobs.
The temporary construction jobs would last approximately 4 months and would not cause
population increases in the area. The additional permanent jobs would be expected to be filled by
residents of the local area and would not cause a population increase. The area’s public and
community services, such as schools, health care, social services, and fire protection, would not
be affected by the proposed project. No residences, businesses, or industries would be negatively
affected or relocated as a result of the proposed wind energy project. The additional permanent
jobs would provide a benefit to the local economy.

Executive Order 12898 (February 11, 1994) directs federal agencies to identify and address
“disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority populations and low-income populations.” The racial makeup
of Manor Township in 2000 was 95.6 percent White, 1.4 percent African American, 0.1 percent
American Indian, 1.3 percent Asian, 0.8 percent from other races, and 0.9 percent from 2 or more
races. People identifying themselves as Hispanic or Latino of any race made up 2.3 percent of
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the population. The median income for a household in Manor Township in 2000 was $47,806,
compared to $41,994 for the United States. About 2.4 percent of families and 3.8 percent of
individuals in Manor Township were below the poverty line (U.S. Census Bureau, 2000).

The proposed wind project would be adjacent to an active landfill and at least 2,250 feet from the
closest residential area, which is on River Road. No potential high and adverse impacts to human
health or environmental effects have been identified in this EA. There would be no
disproportionately high and adverse human health or environmental effects on minority
populations and low-income populations.

3.2.10. Energy Impacts

The proposed wind energy project would have a nameplate capacity of 3.2 megawatts and
generate approximately 7,500,000 kilowatt-hours per year, or enough electricity to supply up to
700 homes each year. The wind energy generated from the proposed project would meet
approximately 25 percent of Turkey Hill Dairy’s annual electricity needs. If the project did not
move forward, it is assumed that the electricity used by Turkey Hill Dairy would continue to be
supplied primarily by fossil-fuel sources, which are finite. The proposed renewable energy
project would produce significant amounts of clean electricity for the 20-year design life of the
project. No adverse energy impacts would result from the project.

3.2.11. Cultural Resources

Neither the Pennsylvania Inventory of Historic Places nor the National Register of Historic
Places lists any state or federal historic resource within the proposed project area. No known
National Register-eligible sites were identified in the Area of Potential Effect (APE) of the
proposed wind turbines or the proposed electrical distribution line. Also, there are no known sites
within the proposed project area on the National Registry of Natural Landmarks according to the
National Park Service webpage (http://www.nature.nps.gov/nnl/), which shows the localities of
national natural landmarks.

A portion of the National Register-eligible Enola Branch Rail Line, Atglen & Susquehanna
Branch, is located along the Susquehanna River in the vicinity of the APE. However, direct and
indirect effects to the resource would not be anticipated. The project proponents initiated
consultation with the Pennsylvania Historical and Museum Commission on January 21, 2010, to
obtain concurrence on these conclusions (see Appendix B).

The Pennsylvania Historical and Museum Commission Cultural Resources Geographic
Information System (CRGIS) indicates the presence of potential prehistoric archaeological sites
within the proposed project area. Two potential prehistoric archaeology sites were mapped in the
project area as part of a separate soil stockpile project for the FFLF. One of the sites is in the
vicinity of tower location T-2 in an area disturbed by the landfill, and CRGIS indicates the site
was not recommended as eligible for listing on the National Register of Historic Places. The
other site (36LA939) was identified in the vicinity of the 2 proposed wind turbine locations. A
Phase | archaeological survey was performed by a qualified archaeologist in October 2009 in the
area of the proposed wind turbines. The Phase I findings appear consistent with the mapped
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location of the known site, thus confirming the presence of the site. However, the artifact
recovery was low and no temporally diagnostic artifacts were recovered. The Pennsylvania
Historical and Museum Commission concurred with the survey findings that further
investigation of the site would not yield data significant to the prehistory of the region (see
Appendix B). The site was not considered eligible for listing in the National Register of Historic
Places and further archaeological investigation was not recommended by the Pennsylvania
Historical and Museum Commission. If any prehistoric archaeological site were encountered
during construction, the contractor would stop work in that area, while the project proponents
consult with the Pennsylvania Historical and Museum Commission on the need for appropriate
evaluative studies, determinations of National Register eligibility, and potential mitigation
measures, as required by the National Historic Preservation Act.

3.2.12. Human Health and Safety

Workers can be injured or Killed during construction, operation, and decommissioning of wind
turbines through industrial accidents such as falls, fires, and dropping or collapsing equipment.
Such accidents are uncommon in the wind industry and are avoidable through implementation of
proper safety practices and equipment maintenance. All contractors, subcontractors and their
personnel would be required to comply with all federal and state worker safety requirements.
The construction contractor and facility operator would prepare a Health and Safety Plan
pursuant to Occupational Safety and Health Administration requirements before commencing
work, and by following this plan, greatly reduce the potential for worker injuries and fatalities.

If members of the pubic were to attempt to climb towers or open electrical panels, they could be
injured or killed. Public access to the proposed project area would be restricted by a 6-foot-high
security fence. Safety signage would be posted around all towers, transformers and other high-
voltage facilities, and along roads in conformance with applicable federal and state regulations.

Two major accident scenarios associated with turbines are the collapse of a turbine and breakage
of one or more turbine blades. The potential for the proposed turbines to fall over or collapse
causing damage, injury, or death would be remote. Foundations are designed to prevent turbines
from falling over, but 5 of the 13,000 GE turbines operating globally have collapsed since 2002
(Bogdan, 2009). For example, in March and October 2009, 1.5-megawatt GE turbines collapsed
in Altona and Fenner, New York, respectively. Similarly, blades have broken off wind turbines,
but such events are rare. In either case, the impacts would depend on the direction of the falling
turbine or dislodged blade and who or what was in the path. In most directions, the impact would
be on LCSWMA property with little potential for damage. Turbine A would be approximately
450 feet from the Turkey Hill Trail, which is maintained by the Lancaster County Conservancy.
If that turbine fell in the direction of the river, there is a potential to topple trees on the steep
slope and to impact the trail. Another potential source of accidents is ice shedding and ice throw.
GE has established recommendations to mitigate this risk
(http://www.gepower.com/prod_serv/products/tech_docs/en/wind_turbines.htm).

The proposed project area is not in the vicinity of a local or regional airport or a military air base.
All structures more than 61 meters (200 feet) tall must have aircraft warning lights in accordance
with requirements specified by the FAA. Both turbines would have such lighting. The FAA has
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issued a Determination of No Hazard to Air Navigation for the proposed wind project (see
Appendix C).

Lubricants are used in wind turbines, including gearbox oil, hydraulic fluid, and gear grease that
require periodic replacement. These lubricants would be managed in accordance with federal and
state regulations. Any accidents involving potential spills of gear box oil, hydraulic fluid, and
gear grease would be contained and cleaned up to minimize environmental impacts and slip, trip,
and fall hazards. In addition, PPL and LCSWMA would require that fueling and lubrication of
equipment and motor vehicles be performed in a manner to protect against spills and evaporation
and that unused lubricants and oils be disposed of in approved manners and locations.
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4. CUMULATIVE IMPACTS

Cumulative impacts are potential environmental impacts that result “from the incremental impact
of the action when added to other past, present, or reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such actions.
Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time” (40 CFR 1508.7).

4.1. Reasonably Foreseeable Projects

DOE reviewed information on past, present, and reasonably foreseeable future projects and
actions that could result in impacts over the same period and in the same general location as the
proposed wind energy project. Based on this review, DOE identified the following three projects
as appropriate for inclusion in the cumulative impacts analysis:

e FFLF opened in 1989 and currently is expected to operate through 2020. FFLF consists of
96 acres and includes 5 disposal cells. A Resource Recovery Facility, Household Hazardous
Waste Facility, and Waste Management Transfer Complex also are located at the landfill.
The Resource Recovery Facility is a waste-to-energy facility that processes up to 1,200 tons
of solid waste per day. Under planned operations, a portion of the cleared area closest to the
proposed wind turbines would be used for soil storage.

e LCSWMA is exploring a plan to vertically expand landfill capacity in the area of the
proposed project. Current plans include employing a mechanically stabilized earthen berm
around the perimeter of the existing FFLF to add an additional 10 million cubic yards of
capacity (approximately doubling the current capacity) without a substantial change in
footprint. The earthen berm could be up to 60 feet high in places. Construction is not
expected until 2017 or 2018 under current planning scenarios (LCSWMA, undated).

e The Turkey Hill Dairy is to the northwest of the FFLF. It produces milk, ice cream, ice teas,
and fruit drinks.

4.2. Summary of Cumulative Impacts

Biological Resources

PGC recently reported that approximately 175 active bald eagle nesting pairs produced
approximately 242 fledglings in 2009 in 48 counties of Pennsylvania. This represents an increase
from approximately 156 nests and approximately 171 fledglings in 2008 and approximately

132 nests and 151 fledglings in 2007. Pennsylvania’s bald eagle population is increasing at a rate
of 15 percent per year (PGC, 2009). An approximate 90-percent success rate for active nests has
been reported, which represents 1.6 young per successful nest from 2007 to 2009. Pennsylvania
bald eagles have produced at least 1,400 eaglets over the past 20 years (Gross, 2009). The
population trends recorded by Audubon between 1967 and 2006 show an average annual
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increase of bald eagle sightings of 14.4 percent for Pennsylvania, which represents the second
highest of any state (Audubon, 2007).

Based on these growth trends, it is likely that the bald eagle will continue to expand its existing
population throughout the Lower Susquehanna River basin due to abundant habitat availability
and food supply. Like any tall structure (such as communications towers and high-voltage
transmission towers) constructed within the known habitat of the bald eagle, the proposed wind
turbines present the potential for an unavoidable, non-purposeful take of bald eagles. However,
project proponents would implement avoidance and minimization measures to reduce possible
impacts to bald eagles to the extent practicable within the constraints of land availability, project
economics, and technology.

Noise

Noise from the proposed project would be localized (see Section 3.2.3) and add to the noise
levels in the immediate project vicinity. Other noises from the project vicinity are intermittent,
such as the noise from passing vehicles on area roads, noise that would be generated during the
planned vertical landfill expansion, and noise resulting from FFLF operations. While the turbines
would add to background noise levels, these levels, even when added to noise sources from the
activities listed in Section 4.1 and other local activities, would not be likely to cumulatively
impact area residents or change the semi-rural nature of the area.

Visual

The wind turbines would be the dominant vertical component in the landscape due to their total
height of 121.25 meters (398 feet). The vertical expansion of the landfill would also have visual
impacts, but they would be localized and potentially screened by vegetation. Cumulative impacts
to visual resources could affect users of the Turkey Hill Trail. Trail users would experience a
change in visual quality due to the impacts of the wind turbines and landfill expansion.

Greenhouse Gas

While the scientific understanding of climate change continues to evolve, the Intergovernmental
Panel on Climate Change Fourth Assessment Report stated that warming of Earth’s climate is
unequivocal, and that warming is very likely attributable to increases in atmospheric greenhouse
gases caused by human activities (anthropogenic) (IPCC, 2007). The Fourth Assessment Report
indicates that changes in many physical and biological systems, such as increases in global
temperatures, more frequent heat waves, rising sea levels, coastal flooding, loss of wildlife
habitat, spread of infectious disease, and other potential environmental impacts are linked to
changes in the climate system, and that some changes could be irreversible (IPCC, 2007).

The release of anthropogenic greenhouse gases and their potential contribution to global
warming are inherently cumulative phenomena. It is assumed that this wind energy project
would displace fossil-fuel electricity currently used at Turkey Hill Dairy, resulting in a net
decrease in emissions of approximately 4,300 tons of carbon dioxide equivalents for each year of
operation. The proposed project would neither reduce the concentration of greenhouse gases in
the atmosphere nor reduce the annual rate of greenhouse-gas emissions. Rather, it would
minimally decrease the rate at which greenhouse-gas emissions are increasing every year and
contribute to ongoing global efforts to reduce greenhouse gases and slow climate change.
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6. AGENCIES AND PERSONS CONSULTED

U.S. Fish and Wildlife Service
Pennsylvania Field Office

315 South Allen Street, Suite 322
State College, PA 16801-4850

National Telecommunications and Information Administration
Herbert C. Hoover Building (HCHB)

U.S. Department of Commerce / NTIA

1401 Constitution Avenue, N.W.

Washington, D.C. 20230

Federal Aviation Administration

Air Traffic Airspace Branch, ASW-520
2601 Meacham Blvd.

Fort Worth, TX 76137-0520

Pennsylvania Historical and Museum Commission
Bureau for Historic Preservation

Commonwealth Keystone Building, 20d Floor
400 North Street

Harrisburg, PA 17120-0093

Division of Environmental Planning and Habitat Protection
Bureau of Wildlife Habitat Management

Pennsylvania Game Commission

2001 Elmerton Avenue

Harrisburg, PA 17110

Pennsylvania Department of Conservation and Natural Resources
Department of Conservation and Natural Resources

Rachel Carson State Office Building

PO Box 8767

400 Market Street

Harrisburg, PA 17105-8767

Pennsylvania Fish and Boat Commission
236 Lake Road

Somerset, PA 15501

Manor Township

Lancaster County Conservation District
1383 Arcadia Road, Room 200
Lancaster, PA 17601
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Letter to PGC October 28 2009


















PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

Mote that regardless of PNDI search resulls, projects requiring a Chapter 105 DEP individual permit or GP 5, 6,
7,8, 9 or 11 in certain counties (Adams, Berks, Bucks, Carbon, Chester, Cumberland, Delaware, Lancaster,
Lebanon, Lehigh, Monroe, Montgomery, Morthampton, Schuylkill and York) must comply with the bog turtle
habitat screening requirements of the PASPGP.

RESPONSE TO QUESTION(S) ASKED

Q1: "Accurately describe what is known about wetland presence in the project area or on the land parcel by
selecling ONE of the following. ""Project™ includes all features of the project (including buildings, roads, utility
lines, outfall and intake structures, wells, stormwater retention/detention basins, parking lots, driveways, lawns,
etc.), as well as all associated impacts (e.g., temporary staging areas, work areas, temporary road crossings,
areas subject to grading or clearing, etc.). Include all areas that will be permanently or temporarily affected -
either directly or indirectly -- by any type of disturbance (e.g., land clearing, grading, tree removal, flooding, etc.).
Land parcel = the lot(s) on which some type of project(s) or activity(s) are proposed to occur .

Your answer is: "3. Someone qualified to identify and delineate wetlands has investigated the site, and
determined that NO wetlands are located in or within 300 feet of the project area. (A written report from a
wetland specialist, and detailed project maps should document this.) *

Q2: Accurately describe what is known about wetland presence in the project area or on the land parcel.
"Project” includes all features of the project (including buildings, roads, utility lines, outfall and intake structures,
wells, stormwater retention/detention basins, parking lots, driveways, lawns, etc.), as well as all associated
impacts (e.g., temporary staging areas, work areas, temporary road crossings, areas subject to grading or
clearing, ete.). Include all areas that will be permanently or temporarily affected - either directly or indirectly —- by
any type of disturbance (e.g., land clearing, grading, tree removal, flooding, etc.). Land parcel = the lot(s) on
which some type of project(s) or activity(s) are proposed to ocour .

Your answer is: 3. Someone qualified to identify and delineate wetlands has investigated the site, and
determined that NO wetlands are located in or within 300 feet of the project area. (A written report from
the wetland specialist, and detailed project maps should document this.)

Q3: Aquatic habitat (stream, river, lake, pond, etc.) is located on or adjacent to the subject property and project
activities (including discharge) may occur within 300 feet of these habitats
Your answer is: 2. No

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be neaded if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for one year (from the date of the review), and are based
on the project information that was provided, including the exact project location; the project type, description,
and features; and any responses to questions that were generated during this search. If any of the following
change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the questions that
were asked during the online review, the results of this review are not valid, and the review must be searched
again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The PNDI tool is a
primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed on this PNDI
receipt.

PA Game Commission

Page 2 of 6



PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

PGC Species:

Scientific Name: Casmerodius albus
Common Name: Great Egret
Current Status: Endangered
Proposed Status: Endangered

Scientific Name: Protonotaria citrea
Common Name: Prothonotary Warbler
Current Status: Special Concern Species”
Proposed Status: Special Concern Species®

Scientific Name: Sensitive Species™
Common Name:

Current Status: Threatened
Proposed Status: Threatened

RESPONSE: Further review of this project is necessary to resolve the potential impacts(s). Please send
project information to this agency for review (see WHAT TO SEND).

PA Department of Conservation and Natural Resources

DCNR Species:

Scientific Name: Ammannia coccinea
Common Name: Scarlet Ammannia
Current Status: Endangered
Proposed Status: Threatened

Scientific Name: Rotala ramosior

Common Name: Tooth-cup

Current Status: Special Concern Species”
Proposed Status: Special Concern Species”

RESPONSE: Conservation Measure: Please avoid the introduction of invasive species in order to protect the
integrity of nearby plant species of special concern. Voluntary cleaning of equipment/vehicles, using clean fill and
mulch, and avoiding planting invasive species (http://www.dcnr.state.pa.us/forestry/invasivetutorial/index.htm)
will help to conserve sensilive plant habitats.

PA Fish and Boat Commission

RESPONSE: Mo Impact is anticipated to threatened and endangered species and/or special concern
species and resources.
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PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

U.S. Fish and Wildlife Service

RESPONSE: Mo impacts to federally listed or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as amended; 16 U.5.C. 1531 et seq.
is required, Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under the Fish and Wildlife Coordination Act or other
authorities.

* Special Concern Species or Resource - Plant or animal species classified as rare, tentatively undetermined or
candidate as well as other taxa of conservation concern, significant natural communities, special concern
populations (plants ar animals) and unique geologic features.

** Sensitive Species - Species identified by the jurisdictinal agency as collectible, having economic value, or
being susceptible to decline as a result of visitation.

WHAT TO SEND TO JURISDICTIONAL AGENCIES

If project information was requested by one or more of the agencies above, send the following information
to the agency(s) seeking this information (see AGENCY CONTACT INFORMATION).

=i ini i mitted:

____ SIGNED copy of this Project Environmental Review Receipt

__ Project narrative with a description of the overall project, the work to be preformed, current physical
characteristics of the site and acreage to be impacted.

____Project location information (name of USGS Quadrangle, Township/Municipality, and County)

_ UsGS 7.5-minute Quadrangle with project boundary clearly indicated, and quad name on the map

The inclusion of the following information may expedite the review process.

A basic site plan{particularly showing the relationship of the project to the physical features such as
wetlands, streams, ponds, rock outcrops, etc.)

_ Color photos keyed to the basic site plan (i.e. showing on the site plan where and in what direction each
photo was taken and the date of the photos)

____Information about the presence and location of wetlands in the project area, and how this was determined
(e.g., by a qualified wetlands biclogist), if wetlands are present in the project area, provide project plans showing
the location of all project fealures, as well as wetlands and streams

_____ The DEP permit(s) required for this project

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact” to threatened and
endangered species has been identified before the application has been submilted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact” to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PMDI receipt, a completed PNDI form and a USGS 7.5 minute
guadrangle map with the project boundaries delineated on the map. The PNDI Receipt should also be submitted
to the appropriate agency according to directions on the PNDI Receipt. DEP and the jurisdictional agency will
work together to resolve the potential impact(s). See the DEP PNDI policy at
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PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

http://www.naturalheritage.state.pa.us.
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Letter from PGC November 30 2009



COMMONWEALTH OF PENNSYLVANIA

PENNSYLVANIA GAME COMMISSION
2001 ELMERTON AVENUE, HARRISBURG, PA 17110

“TO MANAGE ALL WILD BIRDS, MAMMALS AND THEIR HABITATS
FOR CURRENT AND FUTURE GENERATIONS.”

November 30, 2009 PNDI Number: 20090916210107

Michelle Cohen

ARM Group Inc.

119 West Governor Road
Hershey, PA 17033

PNDI Number: 20090916210107
Re: LCSWMA/PPL Wind Energy Project
Manor Township, Lancaster County, PA

Dear Ms. Cohen,

Thank you for submitting the Pennsylvania Natural Diversity Inventory (PNDI) Environmental
Review Receipt Number 20090916210107 for review. The Pennsylvania Game Commission
(PGC) screened this project for potential impacts to species and resources of concem under PGC
responsibility, which includes birds and mammals only.

Potential Impacf Anticipated

PNDI records indicate species or resources of concern are located in the vicinity of the project.
The PGC has received and thoroughly reviewed the information that you provided to this office
dated October 28, 2009, as well as PNDI data, and has determined that potential impacts to
threatened, endangered or species of special concem may be associated with your project.
Therefore, further coordination with this office is necessary to av01d potential impacts to the
species listed below.

Scienfific Name Common Name PA Status

Haligeetus leucocephalus Bald Eagle THREATENED
Ardea alba Great Egret ENDANGERED
Next Steps

The proposed project is located adjacent to the Conejohela Flats Important Bird Area. This IBA
has been designated as such because it has a significant concentration of waterfowl, it is the
largest, most dependable migrant shorebird site in Pennsylvania, the site provides habitat for
threatened, endangered, and species of special concern, and provides important feeding and
resting area for a significant number of birds during migration.

ADMINISTRATIVE BUREAUS:
. PERSCGNNEL: 7 17-787-7836 ADMINISTRATION:. 7 17-787-5670 AUTOMOTIVE AND PROCUREMENT DMSICON: 7177870594
LICENSE DIVISION: 7 17-787-2084 WILDLIFE MANAGEMENT: 7 17-787-5529 INFORMATION & EDUCATION: 71 7-787-6286 WILDLIFE PROTECTION: /17-787-5740
WILDLIFE HABITAT MANAGEMENT, 7 1 7-787-68 18 REaL ESTATE DVISION: 7 | 7-787-6568 AUTOMATED TECHNOLOGY SYSTEMS: 7 17-787-4076
FAX: Z17-772-241 |
WWW. PGC.STATE.FPAUS

AN EqQUalL OFPFORTUNMY EMPLOYER



Ms. Cohen -2- November 30, 2009

The following surveys should be performed to assess the potential impacts to the above listed
species and migrating birds from the proposed LCSWMA/PPL Wind Energy Project. Once the
following surveys have been completed, please provide the results to the PGC so that a more
accurate determination can be made:

e Spring and fall raptor and waterfowl migration surveys following protocols found in the
PGC Wind Energy Voluntary Cooperative Agreement. The PGC requests a minimum of
one full season of both spring and fall raptor migration surveys.

s Breeding bird surveys on entire project area following protocol found in the PGC Wind
Energy Voluntary Cooperative Agreement. Breeding bird survey should include both
point counts and area searches.

e Bald eagle nesting survey following the enclosed PGC protocol to document presence of
nesting eagles within or surrounding project area. The PGC supports the USFWS request
for a summertime survey of bald eagle movement and usage, including foraging
activities, roosting activities, and identification of important roosting trees.

In addition to being protected under State law, the bald eagle is also protected under Federal law.
The Bald and Golden Eagle Protection Act protects eagles from various forms of take, including
disturbance. Please refer to the U.S. Fish and Wildlife Service's National Bald Eagle
Management Guidelines (http://www.fws.gov/migratorybirds/baldeagle htm) for specific
measures that should be taken to ensure bald eagles are not disturbed. If you have questions
about when and how to obtain a federal permit because you believe your proposed project will
disturb bald eagles, and you are not able to implement measures to avoid disturbance, please
contact the Fish and Wildlife Service's Pennsylvania Field Office at 814-234-4090.

The operation of wind power projects in PA has resulted in mortality to birds and bats. The
potential exists for mortality to federal and state-listed species of special concern and other
species under the PGC’s jurisdiction may occur due to tower operation. Of particular concern
are the impacts during spring and fall migrations of birds and bats. In addition to the above
surveys, the PGC strongly recommends investing the entire project area for caves and mine
opening. If openings are found that have potential as bat hibernacula, they will need to be
surveyed to determine the presence or absence of bat species using the attached PGC Protocol
for Assessing Abandoned Mines/Caves for Bat Surveys. Also, the PGC recommends conducting
pre-construction bat acoustic surveys following the monitoring protocols found in the PGC Wind
Energy Voluntary Cooperative Agreement in order to assess the potential risk to migrating bats
at this site. Likewise, the PGC strongly recommends mortality surveys for a minimum of two
years post-construction following the standard mortality monitoring protocols found in the PGC
Wind Energy Voluntary Cooperative Agreement to determine what the actual mortality of bats
and birds is from this project’s operation. The PGC Wind Energy Voluntary Cooperative
Apgreement and protocols are enclosed and can also be found on the PGC website,
WWwW.pgc.state.pa.us, click on “wind energy™ in the “quick clicks” box on the right-hand side of
the PGC homepage. '

This response represents the most up-to-date summary of the PNDI data files and is valid for one
(1) year from the date of this letter. An absence of recorded information does not necessarily
imply actual conditions on site. Should project plans change or additional information on listed
or proposed species become available, this determination may be reconsidered.



| Ms. Cohen -3- November 30, 2009

Should the proposed work continue beyond the period covered by this letter, please resubmit the
project to this agency as an “Update” (including an updated PNDI receipt, project narrative and
accurate map). If the proposed work has not changed and no additional information concerning
listed species is found, the project will be cleared for PNDI requirements under this agency for
an additional year.

This finding applies to impacts to birds and mammals only. To complete your review of state
and federally-listed threatened and endangered species and species of special concern, please be
sure that the U.S. Fish and Wildlife Service, the PA Department of Conservation and Natural
Resources, and/or the PA Fish and Boat Commission have been contacted regarding this project
as directed by the online PNDI ER Tool found at www.naturalheritage.state.pa.us.

Sincerely,

Tracey Librandi Mumma

Division of Environmental Planning & Habitat Protection
Bureau of Wildlife Habitat Management

Phone: 717-787-4250, Extension 3614

Fax: 717-787-6957
E-mail:tlibrandi@state.pa.us

A PNHP Partner

Fennsylvania Matural Heritage Program

Enclosure
PGC Wind Energy Voluntary Cooperative Agreement
PGC Bald Eagle Nesting Survey Protocol ‘
PGC Protocol for Assessing Abandoned Mines/Caves for Bat Surveys

cC: Killough
Morgan
DuBrock
Brauning
(Gross
Cindy Tibbott, U.S. Fish & Wildlife Service



PENNSYLVANIA GAME COMMISSION

WIND ENERGY VOLUNTARY COOPERATION AGREEMENT
February 23, 2007

The Pennsylvania Game Commission (Commission) seeks to coordinate
wind energy projects with wind energy developers (Cooperator) in order to
work collaboratively to ensure that wind-energy development project sites
are developed in both an environmentally conscientious manner and with
best regard to the conservation of the Commonwealth’s wildlife resources.

Whereas, the Commission under its jurisdiction from Title 34 (Game and
Wildlife Code) has authority to avoid, propagate, manage and preserve the
game or wildlife of this Commonwealth and to enforce, by proper actions
and proceedings, the laws of this Commonwealth relating thereto.

Whereas, both the Commission and Cooperator support rencwable energy
initiatives and are dedicated to arriving at uniform guidance, in the absence
of comprehensive state regulations, on how best to avoid, minimize, and/or
potentially mitigate adverse impacts to wildlife resources.

Whereas, the Commission and Cooperator, in an effort to best avoid,
minimize, and/or mitigate potential adverse impacts with specific intent to
birds and mammals, have entered into this Cooperative Agreement in an
effort to standardize wildlife monitoring protocols and wildlife impact
review methods associated with wind-energy development projects in a
mutually beneficial and flexible manner and with high regard to both parties
goals, objectives, and purviews.

Therefore, the Commission and Cooperator enter into this Cooperative
Agreement and agree as follows:

1. The Cooperator will notify the Commission of any potential wind
energy development sites (or an expansion of an existing site with
the addition of 5 or more turbines), at least fourteen months prior
to construction. The notification prior to the initiation of
construction at the site will allow the Commission to provide as
much known information on bird and mammal resources which
may be present and/or potentially impacted by the development of
the proposed wind-energy project. The notification should include
a brief narrative of the project’s planned development and
proposed construction times and include as much detailed
information as available such as: an original copy of the U.S.G.S.



topographic map(s) depicting the proposed project area boundary
limits with the quadrangle name and associated county identified
on it, the proposed project site’s general infrastructure delineations
(both known and planned) to include access roads, electric
transmission lines, wind turbine locations, planned surface impact
areas, development and future maintenance of the project, and any
known wetland areas or predetermined wildlife habitat regimes
which are deemed to be of critical importance or high value.

For those projects, which the Cooperator has already initiated prior
to the effective date of this agreement, or that are planned for
construction prior to the fourteen-month time frame noted herein,
the Cooperator shall submit the required information within ninety
days (90) from the date of this agreement.

For all other projects, which are currently under construction prior
to the date of this agreement, the Cooperator shall only be required
to comply with the monitoring efforts within Paragraph 6 i (post-
construction bird & bat mortality) as contained herein. Further,
within 90 days of the agreement date, the Cooperator can provide
to the Commission a listing of all projects, which are planned for
construction to begin within 12 months from the date of this
agreement. The listing will include all available site-specific
project information as more clearly specified within this paragraph
for each project identified on the list. For each project identified on
the list which construction commences within 12 months from the
date of this agreement, the Cooperator shall only be required to
comply with the monitoring efforts within Paragraph 6 iii as
contained herein. All other paragraphs, provisions, terms and
conditions, which are not inconsistent to the above, shall remain in
full force and effect.

It is understood between the Cooperator and Commission that both
parties may support the use of other potential funding mechanisms
or processes which directly or indirectly reduce the overall costs
associated with the Cooperator’s monitoring requirements as
identified herein providing further the intent of those monitoring
requirements remain the same.



The Commission and Cooperator will share all relevant
information concerning wildlife resources under the jurisdiction of
the Commission in and around the project arca and the potential
adverse impact to those resources. Shared information will include
all known publicly available data from past/current/future
monitoring efforts and pre and post-construction study results
relative to the subject project area. The Commission further agrees
to consider all existing relevant wildlife resource information
provided by the Cooperator and the Commission will reduce to the
fullest extent possible any further requests made to the Cooperator
to provide additional relevant data and/or monitoring results which
can be ascertained from known existing data regarding potential
known wildlife impacts.

4, The Commission will provide the Cooperator with the results of all
its internal reviews and provide written comment and or meet with
the Cooperator within 45 days of receiving the information
specified in Paragraph 1, as well as the results of the Pennsylvania
Natural Diversity Inventory, and all pre and post-monitoring
methods and recommendations on how best to avoid and reduce
direct and indirect impacts to birds and mammals. Additional
coordination will occur from the Commission for actions needed in
regards to species listed in the Pennsylvania Comprehensive
Wildlife Conservation Strategy (CWCS) to include all state
threatened and endangered bird and mammal species known to
occur or determined to exist within or adjacent to the project area.

- 5. The Commission in consultation with the Cooperator will determine
the risk level for monitoring and survey efforts. If needed, the risk
level may be adjusted based on new relevant information. The
Commission may request the Cooperator conduct an additional
year’s post-construction monitoring if a T&E species is killed or
other mortality is deemed to be at an unacceptable level for any
species. The Cooperator may request a reduction in the mortality
monitoring effort for the second year based on the first year's
mortality results. Such a request by either party for additional or
reduced monitoring shall be made in writing by the party
requesting a change and an informal meeting will be arranged
between the parties to discuss and mutually agree upon any
changes in monitoring efforts,



6. All suggested pre-construction and some post-construction

. techniques are designed to reduce the exposure of state-listed

species in order to avoid, minimize or mitigate potential adverse
risk to species of special concern. -

i. Birds

Migrating Raptors and Eagle Surveys

Goal: Assess risk to migrating raptors from development
of wind power at a particular site in order to avoid,
minimize, and mitigate adverse impacts.

Objective 1) Observe raptors to determine the number,
height of flight, time of day, flight path, avoidance
behavior, and species passing through the project area
and zone of greatest risk.

Objective 2) Use the survey data to make
recommendations to decrease potential adverse impacts
to the wildlife resource.

1. Migrating Raptors Survey — If recommended by
the Commission, raptor surveys will be conducted
according to the attached protocol Exhibit A. The
maximum level of effort per project will be one
person per five days per week during the pre-
construction phase and post construction phase, in
both the spring and fall seasons during March and
from August 15 through December 15. The
minimum level of effort will be that no raptor
survey is requested or conducted.

2. Eagles — If the project area is within proximity to a
known migratory fly route for eagles, then
additional monitoring shall occur in the spring in
conjunction with the monitoring criteria noted in
Paragraph 6-(i.) The maximum level of effort per
project will be one person per five days per week
for the entire month of March during the first years
monitoring effort. The minimum Ilevel of effort



will be that no eagle survey is requested or
conducted

. Breeding Bird Surveys—

Goal: Assess risk to bird species listed in the
Pennsylvania Comprehensive Wildlife
Conservation Strategy (CWCS) in order to avoid
and minimize direct and indirect impacts to these
species and evaluate the potential for habitat
enhancement/mitigation measures.

Objective 1) Proactively evaluate critical wildlife
resources that may cause risk to the future stability
of project operation.

Objective 2) Use the data to help develop and
implement the most appropriate post-construction
habitat reclamation and management for the site.

Objective 3) Determine if state listed species are
present. If present then further coordination with
the Commission is required in order to avoid,
. minimize, or mitigate potential impacts to the
species or their habitat.

If the project area is within an Important Bird Area
(IBA) as previously designated by the Audubon
process, or within an area supporting birds
identified as those priority species of “greatest
conservation concern” within the Pennsylvania
Comprehensive Wildlife Conservation Strategy,
the Cooperator will conduct a survey to confirm or
deny the presence of the species. The survey will
consist of three days of effort (one day in May,
two in June, separated by at least one week).
Projects with existing data on species of special
concern will be coordinated with the Commission
as to the appropriate survey methods required to be
used by the Cooperator.




4. The Commission will to the extent feasible, be
made available to provide consistency and
oversight management for all conducted surveys.

ii. Bats
Hibernacula

Goal: Determine if any hibernacula exist within the
project area in order to avoid and minimize impacts to
active hibernacula and the associated bat species due
to project development and its operation,

Objective 1) Conduct an on site field review to locate
and determine use of potential bat hibernacula in the
project area.

Objective 2) Survey bat hibernacula for specics
presence and abundance in order to assess potential
impacts to bat species during the planning phase of
the project construction.

Objective 3) Evaluate the potential to avoid,
minimize, and mitigate adverse impacts to bats and or
enhance their habitat from project construction and
operations.

I._ Pre-construction survey- If recommended by the
Commission, the Cooperator is responsible for
surveying the project area for any caves, abandoned
mine portals, or other openings that may harbor bats
as per the Commission's protocol. All openings with
potential as suitable bat hibernacula will be surveyed
by a qualified bat biologist according to Exhibit B.

Goal: Determine those bat hibernacula - existing
within 5 miles of the project area that may induce
additional avoidance and minimization measures due
to anticipated adverse bat impacts from project
operations.



Objective 1) The Commission will conduct surveys
to locate and determine use of potential bat
hibernacula within 5 miles of the project area
boundary.

Objective 2) The Commission will survey bat
hibernacula (outside of the project area) for species
presence and abundance in order to establish potential
impacts to bat species during the planning phase of
the project construction.

Objective 3) Evaluate the potential to avoid and
minimize adverse impacts to bats and their habitat
from project construction and operations.

Prior to the Cooperator conducting the field survey(s) as
noted in Paragraph 6 (ii), the Commission will conduct a
literature search for other mine portals/caves/openings
which are suitable and/or known bat hibernacula and are
on or within 5 miles of the proposed wind-energy project
boundary delineation. The information will be provided
to the Cooperator along with the relevant known bat
hibernacula as per the Commission’s review and the
Commission’s recommendations on the need for the
Cooperator to conduct additional surveys based on the
probable presence of Pennsylvania listed threatened,
endangered, and/or candidate bat species. If the
Commission recommends additional surveys, the
Cooperator will conduct those surveys with a qualified
bat biologist according to the attached protocol Exhibit
B.

Cooperator will conduct pre and post-monitoring surveys
as outlined in the Commission’s attached Exhibit B & C.
The maximum level of effort per project is one-year pre-
construction survey and two years post-construction. The
minimum level of effort is no bat survey is required.



4.  Acoustic Monitoring

Goal: Determine the presence, activity, and temporal
use of the project area by bats in order to avoid and
minimize potential adverse impacts.

Objective 1) Surveys will be conducted to evaluate
the levels of bat activity within the project area and
determine their temporal patterns.

Objective 2) Evaluate the potential to avoid and
minimize adverse impacts to bats based on their
probable use of the project area during the project’s
construction and future operations.

Cooperator will conduct pre- and post-construction
acoustic surveys based on priority level. This survey
will assess the level of bat activity for both
hibernating and tree bats. The priority level will be
used for acoustic “monitoring due to a lack of
knowledge on the temporal and spatial activity of tree
bats, as outlined in the Commission’s attached Exhibit
B. The maximum level of effort per project is one-
year pre-construction and one-year post-construction
from April 1 through November 15. The minimum
level of effort is from July 15 to October 15 before
and after construction.

5. The Commission will to the extent feasible, bc made
available to provide consistency and oversight

management for all conducted surveys.

6 iii. Post-Construction Bat & Bird Mortality Monitoring

Goal 1) Determine the mortality of bats and birds from project
operation and whether those mortality rates would cause an
unacceptable level of impact and if needed induce additional
minimization or mitigation measures.

Objective 1) Conduct mortality surveys in_the most cost-
effective and proficient manner.



Objective 2) Provide a mechanism to evaluate the proficiency
of the project’s mortality survey methodology.

Goal 2) Assess the predictive value of pre-construction
monitoring, minimization and avoidance measures by
comparing those results with post-construction mortality.

Objective 1) Identify those protocols or monitoring methods
that need revision, adaptation, replacement, or abandonment
because of their level of success.

Objective 2) To make appropriate adjustments to monitoring
protocol and future effort as indicated by the acquired
information.

1. The Cooperator will perform the bird and bat mortality
monitoring as outlined in the Commission’s attached
mortality protocol Exhibit C for a minimum of two years
post-construction. Mortality studies shall be conducted
from April 1 through November 15 by a qualified
biologist(s) having expertise in the idenfification of bats
and/or birds and at the interval as noted in the attached
Exhibit C.

2. The Commission will to the extent feasible, be made
available to provide consistency and oversight
management for all conducted surveys.

Cooperator agrees to utilize to the greatest extent possible, all
rcasonable and feasible generally accepted wind industry and
Commission best management practices relevant to the
conservation of wildlife resources during construction and
subsequent operation of the wind-energy facility. The Commission
shall provide copies of all known and updated best management
practices to the Cooperator on an annual basis.

Commission agrees to issue a special use permit defining the terms
and conditions for use throughout the project area by the
Cooperator's designated biologist(s) for all bats, birds, and state
listed threatened or endangered species which are collected while
conducting the Commission’s approved monitoring plan and



10.

11.

mortality protocol. The general format for the special use permit is
attached as Exhibit D and may be automatically renewed upon the
anniversary date of the permit, providing further that the permit
terms and conditions have been strictly adhered to and this
Cooperation Agreement remains in effect.

The Commission agrees not to pursue liability against the
Cooperator due to any incidental takings of the Commonwealth’s -
bird and mammal resources for which it has purview under Title
34 (Game & Wildlife Code) as a result of the Cooperator’s wind-
energy development and operations within the Commonwealth of
Pennsylvania providing further such incidental takings were not
malicious in their intent and the Cooperator remains in compliance
with the terms and conditions of this agreement and has with a
good faith effort avoided and minimized potential adverse impacts
by way of implementing best management practices and
Commission guidance as noted herein.

The Commission and Cooperator agree to work cooperatively in

-the future to avoid, and minimize further impacts to the

Commonwealth’s bird and mammal resources as new relevant
project information becomes available. In the event that an
incidental take occurs upon a Pennsylvania listed threatened or
endangered species of bird or mammal during the operation of any
of the Cooperator’s wind-energy facilities, the Cooperator agrees
to take all reasonable measures as deemed appropriate by the
Commission and the Cooperator to further avoid, minimize and/or
mitigate such wildlife losses in the future.

Commission recommendations or decisions under the Cooperative
Agreement do not supercede any comments, decisions, or
recommendations of the United States Fish & Wildlife Service.

The Cooperator agrees to provide coordinated access, upon prior
notice during normal business hours, to all its wind-energy
facilities as deemed necessary by Commission staff in order to
ensure both parties compliance to this agreement. All Commission
access shall be coordinated as far in advance as possible and
subject to all the normal safety measures implemented by the
Cooperator with regard to access to the facility.

10



12 Either party upon their own dlscretlon and reason can terminate this

13.

14.

agreement in its entirety after having first provided the other party
written notification of such termination forty-five (45) days in
advance of such termination date. Said written notification to be
sent certified mail to the respective parties place of address as
noted herein. Termination can be conditioned to exclude those

projects identified, which remain in compliance with the

agreement.

It is understood between the parties that information resulting from
the Cooperator’s compliance with this agreement shall be treated
with the highest affordable level of confidentiality available unless
otherwise agreed to in writing by both parties OR if it is necessary
to support the Commission’s waiver of liability set forth in
Paragraph 9 hereof. It is the intent of both parties to release to the
general public relevant project monitoring & mortality information
deemed to be in the best interest of both the Commission and
Cooperator. Release of information will be by mutual consent

only.

Assignment: The Cooperator may assign this Agreement, or any
project covered under the terms of this Agreement, to any affiliate
(as defined below) without the approval or consent of the
Commission provided that (i) the Cooperator is not in default of
this Agreement with respect to the project(s) being so assigned at
the time of the proposed assignment and (ii) the Cooperator
notifies the Commission of any proposed assignment in accordance
with this Agreement. The Cooperator may assign this Agreement,
or any project covered under the terms of this Agreement, to any
non-affiliate (as defined below) provided that (a) the Cooperator is
not in default of this Agreement with respect to the project(s) being
so assigned at the time of the proposed assignment, (b) the
proposed assignee has agreed in writing to be bound by all of the
terms and conditions of this Agreement, (¢) the Commission has
met with the proposed assignee and the Cooperator, after being
notified of the proposed assignment, to discuss the terms and
conditions of the project(s) covered by the assignment and {(d) the
Commission consents to the proposed assignment in writing,
which consent shall not be unreasonably withheld, conditioned or
delayed. For purposes of this section, an "affiliate" of the
Cooperator refers to any person, corporation or entity that (i) has a
direct or indirect ownership interest in the Cooperator or vice

11



versa or (ii) is subject to common operating control and is operated
as part of the same system or enterprise as the Cooperator. Any
person, corporation or entity that is not an "affiliate" as defined
above shall be a non-affiliate for purposes of this section. At the
request of the Cooperator, the Commission and the assignee shall
execute, after said assignment is approved if required, a new
Agreement with terms identical to the terms of the Agreement at
the time of the assignment.

15. Notices. All notices demands or requests required or permitted

under this Agreement shall be in writing and shall be personally
delivered or sent by certified United States mail (postage prepaid,
return receipt requested), overnight express mail, courier service,
facsimile transmission or electronic mail with confirming receipt
(in the case of facsimile transmission and electronic mail with the
original transmitted by any of the other aforementioned delivery
methods) addressed as follows:

If to Commission to: Pennsylvania Game Commission

ATTN: William A. Capouillez, Director

Bureau of Wildlife Habitat Management

and

2001 Elmerton Avenue
Harrisburg, PA 17110-9797

If to Cooperator to:

or to such other person at such other address as a Party shall
designate by like Notice to the other Party. Unless otherwise
provided herein, all Notices hereunder shall be effective at the
close of business on the Day actually received, if received during
business hours on a Business Day, and otherwise shall be effective
at the close of business on the first Business Day after the Day on
which received.

12



16. No Third-Party Beneficiaries. This Agreement is not intended to,

and does not, confer upon any Person other than the Parties hereto
and their respective successors and permitted assigns, any rights or
remedies hereunder.

17. Entire Agreement. This Agreement, including all Schedules hereto,

18.

constitutes the entire agreement between the Parties hereto with
respect to the matters contained herein and therein, and all prior
agreements with respect to the matters covered heérein are
superseded, and each Party confirms that it is not relying upon any
representations or warrantiecs of the other Party, except as
specifically set forth herein or incorporated by reference hereto.

Amendment. This Agreement may not be amended or modified
except by a written instrument signed by each of the Parties hereto.

IN WITNESS WHEREQOF, Commission and Cooperator have caused this
agreement to be duly executed and have caused their seals to be hereto
affixed and attached by their proper officers, all hereunto duly authorized, on
the date first above written.

COMMONWEALTH OF PENNSYLVANIA
PENNSYLVANIA GAME COMMISSION

ATTEST:

Executive Director Date

COOPERATOR

ATTEST:

President or Vice-President Date

Company Name

13



EXHIBIT A (Explicitly Used in Conjunction with the Wind Energy Cooperative Agreement)

Protocols to Monitor Bird
Populations at Industrial Wind Turbine
Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission
February 23, 2007



Pre and Post-Construction Monitoring of Birds

Following is a classification of raptor concentration locations across Pennsylvania
based on the number and type of species found. Pre-construction bird monitoring efforts
at wind energy developments will be scaled based on this classification. A complete
listing of Pennsylvania sites in which raptors concentrate is provided at the end of this
document (Table 1).

Competent and experienced field omithologists that are mutually agreed upon by
the Cooperator and the PGC shall conduct migratory raptor or breeding bird surveys.

I.  Classification of Monitoring Effort for Raptors

A three-tiered approach is recommended for raptor migration monitoring at
prospective wind development sites:

A. High Priority Sites — Major raptor concentration points, including areas
documented in migration.
Raptor Migration Survey Effort: At least one year full-time fall and spring
monitoring with a corresponding effort post-construction.

B. Moderate Priority Sites -- Lesser disconnected ridges in the Valley and Ridge
Province and near escarpments in the Allegheny Plateau Province.
Raptor Migration Survey Effort — At least one year full-time fall
monitoring pre-construction and a corresponding effort post-construction,
and where eagle migration is noted, spring monitoring.

C. Low Priority Sites -- Sites of flat terrain where there are no updrafts and
low-priority sites as listed separately.

Raptor Migration Survey Effort — None.
Several sites designated as Low Priority. They lack a standard set of
raptor migration data, but there may be significant migration at the site at
some time of year. It is not required, but prudent to do a field check for
raptors during periods when migration is most likely to occur to avoid risk
to raptors migrating there.

II. Protocols for Diurnal Raptor Monitoring

Golden eagles tend to use the north-south trajectory of the ridges in south-central
and southwestern parts of the state. Unlike other raptors, their spring route northward is
similar to their fall migration route southward.

Exhibit A — Bird Monitoring Protocols
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Diurnal raptor surveys should follow standards and forms used by the Hawk
Migration Association of North America (www.hmana.org). The HMANA daily log
form and instructions are attached as one sheet.

1. Site Location: The diurnal raptor monitoring site should be chosen with maximum
count of migration as the goal. A good view of the escarpment, looking into the
direction where most raptors are expected to fly (the windward side of the
mountain) is necessary for a thorough count. A secondary site may be needed to
see raptors during different prevailing winds. The site location and the reason for
the change should always be indicated on the field form. Geographical
information for the site should also be collected (coordinates in Latitude /
Longitude, directions to site) for general reporting.

2. Field Season: The fall field season includes the period August 15 through
December 15 and spring field season is March 1 through March 31.

3. Time and Frequency: Count hours are 9:00 to 5:00 EDT from August 15 through
October 30, and 8:00 to 4:00 EST from November 1 through December 15.
Emphasis shall be placed on periods when migration is greatest in numbers or
when high priority species are most likely to occur. Therefore, sampling can be
reduced to three days a week from 15 August through 15 September, but should
cover days when a large flight can be expected.

4. Equipment: The counter should use binoculars and or a scope. Hand-held weather
instrument are preferred for gathering weather data. A laser rangefinder would be
useful for measuring distance of raptors to the escarpment or proposed turbine
sites.

5._Data Collection: All raptors considered migratory will be tallied by date and hour
using the HMANA Daily Reporting forms. Data for both eagle species will be
recorded on a separate form (see below). General instructions for entering data
are provided in back of the HMANA form, including the codes for various
weather data (e.g. sky, wind). Weather data will be recorded by the hour; wind
data can be collected later from the meteorological tower. HMANA sites often
use the Beaufort wind scale (see HMANA form), but directly measuring wind
with a wind gauge also is acceptable.

Flight Pattern Notes: Keep separate tally of raptors observed flying in the zone of
the anticipated rotor sweep area where raptors may be at greatest risk. Separate
tallies can be made on the HMANA form by designating the position of the birds
or by using multiple HMANA forms for one day with a form designated for each
of the three sectors delineated below. Participants are invited to devise their own
form to accommodate this collection of behavior data. This should be
accomplished without compromising the total raptor count conducted with the
HMANA protocol. Raptors that are not using the ridge for migration should also
be noted on the field form.

Exhibit A — Bird Monitoring Protocols
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The relative position of raptors should be categorized with respect to the
antictpated wind turbine rotor zones for the specific development in question.
All raptors should be recorded passing the area, divided into the three sectors:

Code Sector In Relation to Rotor Zone
A The West (or North) side of proposed turbine area
B Along the summit within a 200-m (656-foot) swath, where
turbines would likely be situated
C The East (or South) slope of the zone, but not within 100 m
(328 feet) of the mountain top or spine.

If birds changed sectors, this should be indicated by sequential letters (e.g., AB,
BC, ABC). Each individual bird should be classified by flight pattern.

Behavior: The type of flight should be recorded according to the following

categories:
Code Type of Flight
D Direct flight with few changes in direction, all less than 30
degrees -
I Indirect flight during which more than one circle was recorded,

but more than 50% of flight is without such turns

Soaring flight during which more than 50% of time is circling/

S
H Flight that appeared to be for hunting
P Birds that perched

6. Flight Altitude: Use the following table to describe the general flight of raptors at the
site for each hour of observation. Additional notes on the flights of golden and
bald eagles or other species of interest should also be recorded either as part of the
Golden and Bald Eagle Data Form (Page 5) or field notes to be added to the data
file of the site observation.

Code Flight Altitude

0 Below cye level

1 Eye level to 30 meters

2 Birds easily seen with unaided vision (eyeglasses not counted as aids)

3 At limit of unaided vision
4 Beyond limit of unaided vision but visible with binoculars to 10X
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5 At limit of binoculars

Beyond limit of binoculars 10X or less but can detect with binoculars or
scope of greater power (note magnification)

7 No predominate height

All birds observed at the site are to be counted. Residents, or other individuals

suspected to be previously counted, should be recorded.
7. Golden and Bald Eagle Data Collection: Eagle observations should be recorded on
the Golden and Bald Eagle Data Sheet. (The eagle form also can be used to document
details of flight line and behavior of other high priority species.) The eagle form includes
a simple set of codes that allow for location and behavior options. These codes are
provided at the bottom of the form. The weather can be recorded on the form in the style
{codes) used on the HMANA form. Observers should fill in notes about behavior
liberally in the right hand column or on extra sheets and use extra sheets as necessary.
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FORM Wind-70008-GBEt-1

COMMONWEALTH OF PENNSYLVANIA

10/06 Pennsylvania Game Commission
Golden and Bald Eagle Data Sheet
Use as addendum to HMANA form
LOCATION: Date: Sky:
OBSERVER; Start: Stop: Wind:
For Data Codes, see bottom of form.
Height | Direct.
g | Sps* t Time® | Age® | View® of of Flight Flight Behavioral
Flight® | Flight’ | Type® Path " Notes
BE,GE | (military) | (ysub/ad) | vy | amimy | NENLY | (PG, S) (RT, PRS, PRN, ..) Interactions with other birds

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
2Species: Bald Eagle = BE, Golden Eagle = GE, see HMANA form for other species. " Time: use military time (0800, etc.), ° Age:
indicate either Juvenile (J}, Sub-adult (), or Adult (A). More detail on BE plumage types are appreciated but not necessary (e.g.
Basic LII, III, etc.). 4 View: D = Dorsal, V = ventral, DV = Both. ° Height of flight: L. = 100 feet (30 m), M = 100 — 400 ft.
(approx. tower ht.), H = above 400 ft. (tower ht.). © Direction of flight: N, NE, E, SE, S, SW, W, NW. ® Flight type: P = Powered
(flapping), G = Gliding, $ = Soaring. ! RT — Moving along Ridge Top, PRN = Paralle] to Ridgetop Northside, PRS Parallel to
Ridgetop Southside, VS = Valley to South, VN = Valley to North, XR = Crossed ridge, LR — left ridge.

Use additional sheets if necessary.
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II1. Pre-Construction Sampling for Breeding Birds

1. Survey Methods: Breeding bird surveys should be conducted once in May and two
visits in June. Points should be established systematically at 250-meter intervals (or at
500 meters in grassland settings) using a grid or track that covers the projected
development site. Based on overall project size and project configuration, the PGC will
be flexible with regard to breeding bird survey sampling intervals.

A circle is delineated around each point of 50-meters and allowance is made for
detecting birds outside that ring (unlimited circle). Observers should be experienced or
be trained at judging distances, using a range-finder and local landscape features as cues.
Sample period should be divided into three periods, starting with the first three minutes,
the subsequent two minutes, and the final five minutes. These time bands allow
comparisons between these data sets with other point-counts (including the BBS route
data) of 3- and 5-minute lengths (Ralph et al. 1995).

Sampling should occur in the morning when detection of birds is greatest. Counts
should not be conducted in periods of heavy rains or high winds. Each location should be
approached quictly in order to avoid disturbance of the birds and to observe birds near the
sample point, but outside of the detection circle. Each bird should be recorded in the
{irst period it is observed. A small bull’s eye is provided on the point count data sheet for
registering the general location of the bird. The up position is North with the lines
dividing the circle into four quadrants. Additional notes on location of birds can be made
on separate sheets. Birds detected while flying over should be counted separately.

The location of each point should be registered on a separate form using GPS
(Attachment Form Wind 7008). The use of standard four-letter species alpha codes,
breeding bird atlas codes, and other standard abbreviations are helpful to the standardized
collection of data (Ralph et al. 1993, Hamel et al. 1996, PA Breeding Bird Atlas website).
A stopwatch or other chronometry is very helpful to ensure conformity to the time band
data periods. A compass or GPS unit with compass capacity is needed to identify the
position of the birds.

The field observer should provide evidence of rare or unexpected species by
taking photographs, making field recordings, or field sketches. Digital recordings are
preferable because of their case of storage and transfer.

In each successive time-band, the observer should attempt to relocate each singing
bird and record its detection in that period. Each observation should be categorized as
either inside or outside the designated center circle (50 meter radius). If a bird moves
from one side to the other of the count circle, it should be designated as the original
position to inside, the original observation point should be noted. There are columns for
non-singing observations provided for birds within and outside the circle. Care is needed
to avoid duplicate counting of individuals at the same point or at multiple points.
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The data collected with the removal method point-counts should be analyzed with
methods outlined by Farnsworth et al. (2002). The program SURVIV also is used for
finding estimates of densities and associated variables (White 1983). This program is
available from the U.S.G.S. Patuxent Wildlife Research Center website (http://www.mbr-
pwrc.usgs.gov/software.html#a).

Alternate point count methodologies that address observer detection effects, such
as spot-mapping (I.B.C.C. 1970, Ralph et al. 1993) or distance sampling (Buckland et al.
2001, Rosenstock et al. 2002), may be used as an alternative to the point count data
collection described herein.

2. Area Searches are effective for developing a species site list and detecting birds not as
effectively detected by point counts (Ralph et al. 1993). This approach may replace or
supplement the point count method.

The observer visits the variety of habitats at a site and records all birds
encountered. As for any field survey, the weather conditions and field times also are
recorded. The field time can be used as a measure of effort made by the observer and the
bird data can be interpreted as birds per party hour or a similar efforts measure. There is
a form for use in Area Search Surveys that will organize observations (Attachment Form
Wind 7008). Any breeding behavior should be recorded using standardized Breeding
Bird Atlas codes (see 2™ Pennsylvania Breeding Bird Atlas website and point count
form). The locations of Species of Special Concern and Watch List species should be
recorded (NAD27 format). Additional information about bird sightings and behavior can
be recorded separately.

At least three area-searches should be conducted at the construction site and these
searches include periods when Birds of Conservation Concern are most detectable
(http://www.pgc.state.pa.us/pge/cwp/view.asp?a=496&g=164510). Since many raptors
are more easily detected fairly early in the nesting season, a full sample protocol should
include a field trip conducted from mid-March to April 30. A second trip in May would
also be appropriate for earlier nesting species and has the potential for early-arriving
forest migrants. A third trip should be taken in the peak of the nesting season for most
songbirds in the period from June 1 through July 10 (but, June would be more effective
than a July date). Some early-nesting species also can be detected in post-nesting period
when dependent young are easily detected.

Data collected on these forms, maps, and associated documents shall be sent to
the Pennsylvania Game Commission as outlined in the Special Use Permit.
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FORM Wind-70008-BBPC-1

10/06

Pennsylvania Game Commission

COMMONWEALTH OF PENNSYLVANIA

Pennsylvania Breeding Bird Point Count

Site:

Observer:

Point #

Date:

Assistant:

Start time:

Sky:

Wind:

| Temp:

Stop time:

Indiv.
& Posit.

Species
Code®

1 2

0 —3 min. 3 — 5 min.

5—10 min.

<50m

Kly
Over
#

Breeding Code,
Behavior, and
Other Notes

f—

>50m | <50m | >50m

<S50m | >50m
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24

? Use standard 4-letter alpha codes for species names available at PBBA website, USGS, and various references.

Notes:
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FORM Wind-70008-BBPC-1 COMMONWEALTH OF PENNSYLVANIA

10/06 - page 2 Pennsylvania Game Commission
Codes for Breeding Bird Point Counts and Area Searches
Sky Condition Codes Wind Speed Codes
Code | Sky condition indicator (Beaufort Scale)
0 Clear or a few clouds Code | Wind Speed Indicators
1 Partly cloudy (scattered) or variable sky 0 Smoke rises vertically (< I mph, <2 kph)
2 Cloudy {broken) or overcast 1 Wind direction shown by wind drift (1-3 mph, 2-5
kph)
4 Fog or smoke 2 Wind felt on face; leaves rustle (4-7 mph, 6-12 kph)
5 Drizzle 3 Leaves, small twigs in constant motion (9-12 mph,
| 20-29 kph) '
7 Snow 4 Dust rises; small branches move (13-18 mph, 20 — 29
kph)
8 Showers 5 Small trees in leaf begin to sway (19-24 mph, 30-38
kph)

Pennsylvania Breeding Bird Atlas Breeding Codes (BC)
For further expianations of BCs, Safe Dates, and other Breed;?;g; Ji;:‘g :nformarfan, see the website of the 2 Pennsylvania Breeding
Observed
0O Observed within safe dates, but not in suitabie habitat
Possible
X Bird seen or heard in suitable nesting habitat within safe dates
Probable
T Territorial behavior observed
P Pair observed
C Courtship behavior observed
U Used nest of species found
A Agitated behavior or anxiety calls given by adults
Confirmed
CN Bird seen carrying nesting material
NB Nest building observed at nest site
DD Distraction display
FL Recently fledged young observed
CF Adult carrying food or fecal sac
ON Occupied nest found, contents unknown
NE ~ Nest found containing eggs
NY Nest found containing young
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FORM Wind-70008-PCL-1 COMMONWEALTH OF PENNSYLVANIA
10/06 Pennsylvania Game Commission

Point Count Locations at this Project.

Provide Lat/Lon coordinates in Degrees, Minutes & Second (DMS) fof'maf.
And datum used (NAD27 Preferred)

Project Name: Page: of

Total Number of Points:

Lat/T.on GPS Location Information (DMS) for All Points

DATUM used:
Point Latitude Longitude Habitat:
No.
o ‘ (1] o 3 119
o L [13 0 & 13
o 3 [ [v] & ec
[+] 3 [13 (2] 3 “

[s] 3 13 [v) 3 [19

Q 3 13 (2] & 19

[s] 3 13 (1] 1] 19

o < 13 o & [11

[+] 4 113 o 3 1]

s} < [ 0 ¢ 13

o < [ o [ 11

[4] 4 (13 0 & 119

Q € [ 0 ¢ 11

[+] 4 (13 0 € 1]

] L} 11 ] € (3

[s] [} 11 0o € (3

[+] 4 (€4 0 & [

] [} 11 o € (13

[s] [} [19 ] € (13

[+] 3 (19 o € (13

Q < [13 0 1 (14

Q < [19 0 4 (14

4] < [13 0 ¢ (14

Q & (19 [4) [ [13

Q & “ 0 ] (1

o 3 (13 0 < (13

[+] 3 13 0 11 (11

o [ 13 0 1 (13

Use additional pages if necessary
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FORM Wind-70008-BBPC-2
16/06

COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission

Pennsylvania Bird Survey Area Search Form

Site: Observer: Date:

Area: Assistant: Start time:
Sky: Wind: | Temp: Stop time:
Species | Breeding Code / Habitat GPS Location Data (NAD 27)
Code Behavior Notes * Latitude Longitude

3

=

o

3

o

[+]

a

4

[+]

o

€

[s]

<

[+]

observed.

7 Use Breeding Codes recommended for point counts. Also note if an audio-lure (tape-playback) was used to attract the bird

Additional Notes on Survey:
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Page 11 of 17




Table 1: Tiered Approach to Classifying Risk to Migrant Raptors
by Wind Power Development

*Risk assessment based on concerns for general rapior migration, for Bald Eagle (BAEA) or Golden
Eagle (GOEA) migration or concenirations.

High Potential Risk Sites

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
Allegheny Front Bedford, Blair, General, Yes #84 Allegheny | Yes
Clearfield, Centre | BAEA, Front
GOEA
Bald Eagle / Brush | Centre, Blair, General, Yes #32 Bald Eagle | Yes
Mountains Huntington GOEA Ridge
Conneaut Marsh / | Crawford BAEA Yes #7 Conneaut/ | No
Geneva Marsh Geneva Marsh
Kittatinny Ridge / { Monroe, General, Yes # 51 Kittatinny | Yes
Blue Mountain Northampton, BAEA, Ridge / Hawk
Carbon, Lehigh, GOEA Mt. Sanctuary
Berks, Schuylkill, ‘
Perry, Franklin,
Cumberland
Lake Erie Shore Erie General, Yes # 1 Presque Yes (NY)
BAEA Isle, #2
Roderick
Reserve
Lower York, Lancaster, BAEA Yes #56 Conjohela | No
Susquehanna Dauphin, Perry Flats, #57
River Conowingo
Reservoir,
Muddy Run,
#46 Sheets
Island
Archepeligo
Pymatuning Res. / | Crawford, Mercer | BAEA Yes #3 No
Hartstown Pymatuning,
Complex Hartstown
Complex
Second Mountain / | Lebanon, General, No? #43 St. Yes
Mauch Chunk Schuylkill, Carbon | BAEA, Anthony’s
Ridge GOEA Wilderness,
#44 Second -
Mountain
Corridor
Tuscarora / Cove Franklin, Fulton, General Yes #36 Tuscarora | Yes
Mountains Perry, Huntington, Ridge / The
Juniata Pulpit

Exhibit A — Bird Monitoring Protocols
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High Potential Risk Sites (continued)
Site Raptor

Counties Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
: Location (HMANA)
Tussey Mountain | Bedford, Blair, (General, Yes #81 Greater Yes
Huntington, GOEA Tussey
Centre Mountain, #35
Rothrock State
Forest
Upper Delaware Wayne, Pike, BAEA Yes #60 Upper No
River Monroe Delaware
Scenic River
Moderate Potential Risk Sites
Allegheny Ridge | Lycoming General, Yes None Listed No
GOEA
Backlog Mountain | Fulton, General No None Listed No
Huntington,
Mifflin, Juniata
Bald Mountain Luzerne General No None Listed No
Berry Mountain Dauphin, Perry General Yes None Listed No
Big / Sugar Valley | Clinton General No ‘| None Listed No
Mountains :
Brush Mountain Centre General No None Listed No
Catawissa Columbia, General No None Listed No
Mountain Luzerne
Dunning / Evitts / | Bedford, Blair General, Yes # 76 Canoe No
Loop / Lock / GOEA Creek
Canoe Mountains Watershed
Jack’s Mountain Huntington, General, Yes None Listed Yes
Mifflin, Snyder GOEA
Line / Little Northumberland General, No None Listed No
Mountains. GOEA
Mahantango / Dauphin, General Yes None Listed No
Buffalo Mountains | Schuylkill,
Perry
Meadow Mountain | Somerset (General Yes None Listed None
Moosic Mountain | Lackawanna, General No None Listed No
Wayne :
Nescopeck Mt. Columbia, (General, No None Listed No
Luzerne BAEA
Nittany Mountain | Centre General, Yes None Listed No
GOEA
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Moderate Potential Risk Sites (cont.)

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
North White Deer | Lycoming General, Yes None Listed Yes (historic)
Ridge GOEA
Penobscot/ Lee/ | Luzerne, General, No None Listed Yes
Wiikes-barre / Columbia BAEA
Wyoming Mits.
Peter’s Mountain | Dauphin, Perry General No #43 St. Yes
Anthony’s (historical)
. Wilderness
Shade Mountain Fulton, General No None Listed No
Huntington,
Mifflin, Juniata .
Shamokin Union, Snyder, General Yes None Listed No
Mountain / Montour,
Montour Ridge Northumberland
Sharp / Pisgah Lebanon, General No None Listed No
Mountains Schuylkill, Carbon
Sideling Hill Fulton, General, Yes None Listed No
' Huntington GOEA
South Mountain Adams, Franklin General Yes #40 Michaux No
State Forest
Spring Mountain | Carbon General No None Listed No
Stone Mountain Huntington General, Yes #35 Rothrock | Yes
GOEA State Forest /
Stone
Mountain
Town Ray Hills Fulion, Bedford General, Yes None Listed No
GOEA
Wills Mountain Bedford, Blair General, Yes None Listed No
GOEA
Low Potential Risk Sites
Big Mountain Northumberland, | General No None Listed No
Columbia
Broad Mountain Franklin General No None Listed No
Buck Mountain Columbia, General No None Listed No
Luzerne
Buffalo Mountain | Centre, Union General No #37 The Hook | No
Natural Area
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Low Potential Risk Sites (cont.)

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
Chestnut Fayette, General No #26 No
Ridge Westmoreland Youghiogheny
Valley /
Ohiopyle State
Park
First / Thick Centre General No None Listed No
Mountains _
Front Mifflin General Yes None Listed No
Mountain
Laurel Hill Fayette, General, No #26 No
Westmoreland, | GOEA Youghiogheny
Somerset, Valley /
Cambria Ohiopyle State
Park
Little Somerset, General No None Listed No
Allegheny Mt. | Bedford
Locust / Schuylkill, General Yes None Listed . | No
Nesquehoning | Carbon
Mts.
Long Mifflin, Centre | General No None Listed No
Mountain
Mahanoy Northumberland | General No None Listed No
Mountain
Martin Bedford General No None Listed No
Mountain
Negro Somerset General No None Listed No
Mountain
North Columbia, General Yes # 42 Loyalsock | No
Mountain Sullivan, State Forest,
Luzerne, # 48 Dutch Mt.
Wyoming Wetlands,
# 49 Ricketts
Glen State Park
Paddy Centre, Union General No None Listed No
Mountain
Polish Bedford General No None Listed No
Mountain
Savage Bedford General No None Listed No
Mountain '
Warrior Bedford General No None Listed No
Mountain
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Exhibit B (Explicitly Used in Conjunction with the Wind Energy Cooperative Agreement)

Pre and Post-Construction Monitoring of Bat
Populations at Industrial Wind Turbines Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission

February 23, 2007



I. Classification of Monitoring Effort for Bats for Pre and Post-Construction Monitoring

Pre- and post-construction bat monitoring efforts will be scaled to the type of bat activity
on or within 5 miles of the proposed wind power project area, as identified in the following three
site types. A Hibernacula of Concern is identified as a known hibernaculum that houses a large
number of bats {1000+ counted in an internal survey or 100+ captured via trapping), one that
supports a diverse number of bat species (4 or more species), or which houses the state
threatened small-footed bat (Myotis leibii) or the state and federally listed endangered Indiana
bat (Myotis sodalis) in Pennsylvania.

Sites are classified in the following three categories:
A. High Priority Sites:

1) Hibernacula of Concern exist on or within 1 mile of the project area or several
hibernacula occur within 1 mile of the project area.

2) A hibernaculum with >5000 bats is on or within 5 miles of the project area.

3) Any known occurrence supporting breeding or hibernating state-listed threatened or
endangered species is present on or within 5 miles of the project area.

Pre-construction work required:

1) Consultation with PGC required for state-listed bat occurrences.

2) Site-specific surveys include: spring migration and/or fall telemetry of a
maximum of 10 or more individuals as determined by the PGC to
determine areas of high use and travel corridors.

3) One season (April 1-November 15) of acoustic monitoring to determine
activity levels of bats within the project area.

4) One season of mist netting following USFWS guidelines to determine the
presence of Indiana bats and potential use of the area as maternity
colonies. Work is conducted by approved bat consultants that are
prepared to adhere with the transmitter requirements.

Post-construction work required:

1) Two years of mortality monitoring with possible extension based on
severity of impacts.

2) Post-construction acoustic monitoring for one season (April 1 — November
15) and concurrent with mortality monitoring.

B. Moderate Priority Sites:

1) Hibernacula of Concern exist between 1 and 5-mile radius of project area.

2) Any hibernacula on or within 5 miles of the project area contains between 1,000 and
5,000 bats.

3) One hibernaculum containing between 100 and 1000 bats on or within 1 mile of the
project area.



Pre-construction work required:

1) Pre-construction acoustic monitoring for a spring (April 1- April 30) and
fall season (July 15 — November 15), and concurrent with mortality
monitoring.

Post-construction work required:

1) Two years of mortality monitoring.

2) Post-construction acoustic monitoring for a spring (April 1- April 15)
season and a fall season (July 15 — November 15), and concurrent with
mortality monitoring.

C. Low Priority Sites: Criteria

1) No known presence of state-listed bats on or within 5 miles of the project
area. .

2) No known Hibernacula of Concern on or within 5 miles of the project
area.

3) No hibernaculum with more than 100 bats exists in the project area.

Pre-construction requirements: Acoustic monitoring from July 15-October 15,‘.
Post-construction: Standard post-construction mortality monitoting.

11. Protocols for Locating and Surveying Potential Hibernacula

Hibernacula (natural caves, mines, tunnels, and other underground workings) within the
project area should be located using mineral literature (The Pennsylvania Cave Database, maps
and records from the Office of Surface Mining, and the PA Bureau of Abandoned Mines) and
properly investigated by a USFWS approved bat consultant.

Due to the increased bat activity around such sites and/or the presence of threatened and
endangered species, Hibernacula of Concern on or within five miles of a proposed wind
development site triggers bat monitoring efforts. The Pennsylvania Game Commission (PGC)
will notify the developer if such a hibernaculum is known on or within five miles of the proposed
project and the developer should enter into consultation with the PGC to determine if additional
protection or investigation will be useful to siting turbines. The PGC may conduct a survey in or
around the project area for potential hibernacula that are not currently known and survey them
for the developer. In the event that the PGC survey results confirm a previously unknown
hibernaculum the PGC will notify the Cooperator and further coordination will be required. If a
mine is located and contains multiple entrances, then all the bats captured at each entrance will
be added together to determine if the site qualifies as a Hibernaculum of Concern.



~ The following progression of action should generally be followed in order to meet the
agreement, as fits the site classification hierarchy above:

1)
2)

3)
4

3)
6)

7

8)

9

10)

11)

12)

A consultant/cooperator will perform a literature search for potential hibernacula
within project arca.
Following the literature review, a consultant will conduct ground searches to examine
each identified potential hibernaculum, record the location with a GPS, and search for
unknown openings (mine collapse, abandoned tunnels, new caves, etc) within the
project area.

Consult with PGC to determine if any sites have ever been surveyed for bats.

PGC may conduct literature and ground searches for a potential hibernaculum located
up to 5 miles from the project area.

PGC may survey hibernacula up to 5 miles from the project area.
Newly discovered sites, and sites that have not been investigated within 10 years, will
be surveyed via the methods and protocols set forth in the USFWS mine sampling
protocol.

Bat consultants from the USFWS approved list must be hired to examine any
potential hibernacula within the project area.
If a state-listed species is located within the project area, the bat consultant will
consult with the Cooperator and PGC to discuss telemetry protocols, effort levels and
site specific details.
If the federally endangered Indiana bat is known to exist at any time within 5 miles,
telemetry may be requested, and areas of use are to be determined. Buffer areas
around the Indiana bat location should not be included in the project area.

Data must be entered on provided sheets (Appendix A) and submitted to the PGC
before construction. Maps should indicate all turbines, hibernacula surveys, and
results of telemetry if applicable.
All captures of state-listed bats must be photo documented as described in Appendlx
A

Genetic samples (wing punches) and hair sample collection need to be taken on all
individual state listed species Each individual will also be banded with a unique
band of appropriate size (Indiana bat bands must be obtained by the consultant from
the PGC). Consultants should contact the PGC prior to performing work.

- III. Protocols for Mist Netting Surveys

The length of the project area (or summation of all roads, whichever is longer) will be
tallied. There will be 1 mist netting station per kilometer of the project area. For projects that
are not linear in design, a polygon surrounding the entire project area will be tallied and there
will be 2 stations per square kilometer.

1) Mist nettmg shall follow USFWS guidelines in terms of both level of effort and samplmg
protocol except for the below additions:
All bat consultants to perform this work must be on the USFWS approved Indiana bat list
and obtain a special use permit from the PGC.
Proposals should be submitted and approved by PGC before work commences and
include a map of the project area, locations of the turbines, and estimated locations
targeted for net deployment.
All captures of Indiana bats should be photo-documented with profile shots of the head

* and shots of the foot and keeled calcar for Indiana bats as shown in Appendix A. Photos
of small-footed bats should clearly show the entire facial mask and foot as well.

2)

3)

4



5) Genetic samples (wing punches) and hair samples should be collected and marked for all
Indiana, small-footed, red, hoary, and silver-haired bats. Consultants should be prepared
to attach a unique band to each of these species and should consult with the PGC prior to
the commencement of work, with all data recorded on data sheets provided (Appendix
A).!

6) The bat consultant should have transmitters prepared for all captures of small-footed and
Indiana bats in order to locate roost trees. Transmitters should be capable of operating
for 21 days on the state frequency of 172 MHz. The PGC must be notified no later than
72 hours post capture and attachment of the transmitter.

IV. Protocols for Standardized Acoustic Monitoring of Bats

The recommendations following for acoustical monitoring are geared towards assessing
temporal and spatial activity of bats, with an emphasis on the migratory tree bats.

1) All met towers installed on site should be equipped with acoustic monitoring devices as
close to rotor zone as possible. It is suggested to have contractor attach equipment before '
tower is raised.

2) If possible, Met towers should be maintained for at least one year following construction
in order to complete acoustic monitoring.

3) All projects should use the same type of detector throughout the study.

4) Detectors should record from 30 minutes prior to sunset to 30 minutes following sunrise
every day.

5) Acoustical monitoring will record the number of bat passes per hour and will be entered

on data sheet provided. -

6) All recorded calls should be permanently archived for possible research needs and

submitted with final report.

7) Provide data regarding wind speed, humidity, and ambient temperature every 10 minutes
from the project area and concurrent with acoustic and mortality monitoring surveys.

8) All met tower locations must be recorded with GPS unit (decimal degrees, NAD 27

preferred) and should be reported on project maps.

9) All information gathered must be entered on Pennsylvania Game Commission survey
forms (Appendix A). _

10) Copies of all acoustic data sheets will be submitted in conclusive end-of-year reports to
the PGC Harrisburg, PA at the end of every calendar year.



APPENDIX A
COMMONWEALTH OF PENNSYLVANIA

Pennsylvania Game Commission, Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Procedure and format for permittee reports to the PA Game Commission when conducting
wind turbine pre-construction bat netting and bat detector surveys.

The report is divided into five sections which include: (1) Cover page, (2) Site Survey Record,
(3) Bat Measurement and Capture Data Forms, (4) Maps and (5) Photo Documentation.

Section 1 - Cover
A separate cover page should be provided for each project with the accompanying data of
Sections 2 through 5 contained within. An example is provided.

Section 2 - Bat Netting/Acoustic Survey Record
(FORM Wind-70008-PRE)

This is a mandatory two-page summary of site(s) surveyed, captures and bat detector tallies of
bat passes. It should be completed for all sites surveyed, including those with no captures. If an
additional technique other than mist netting and bat detector work is conducted, it should be
described in remarks. Complete 1 for each site survey night (If site is trapped twice, 2 site
survey records are required, etc.).

This form may not be modified for reporting because it is used for data entry. If necessary,
supplemental pages may be added to report unique data.

Section 3 - Bat Measurement and Capture Data Form
(FORM P-70008-M)

This form is mandatory for:
1. Myotis sodalis captures
Mpyotis leibii captures
Bats you are banding and all band recaptures
All radio-tagged bats (describe transmitter in remarks)

Bat species not usually found in Pennsylvania®*.
* Pennsylvania species: Myotis lucifugus, Myotis septentrionalis, Myotis leibii, Myotis sodalis, Fptesicus
Juscus, Pipistrellus subflavus, Lasiurus borealis, Lasiurus cinereus, and Lasionycteris noctivagans

kN

This form may not be modified for reporting because it is used for data entry.

The surveyor also has the option to use this form for measuring and reporting all bats. Al measurements should
follow North American collector standards (Nagorsen, D. W. and R. L. Peterson. 1980. Measurements and Weights.
Pp. 22-26 in Mammal Collectiors’ Manual. Royal Ontario Museum, Publications in Life Sciences). Banded bat
information will be maintained in a database and future recaptures of your bands will be reported to you.

- Section 4 - Maps
An example is provided. All survey sites will be reported on a map (preferably a 7.5° USGS
Topographic Map) so that locations can be accurately located and coordinates verified.

Section 5 - Photo Documentation
An example is provided. It is required that photographs be taken of identification characteristics
of all M.sodalis, M. leibii, and species not usually found in PA. The photos should be labeled
with the site, date and capture number.

Return reports to address on the heading of this page within 90 days of project completion.
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COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission

Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Section 1 - Cover

WIND FARM PERMITTEE
BAT CAPTURE / ACOUSTIC MONITORING PRE-CONSTRUCTION SURVEY REPORT

Permit Number

Project Name:

Company/
Organization/
Permittee Name:

Address:

Phone: ( ) - Fax: ( ) -

E-Mail:

Project Supervisor Name:

Supervisor Contact: Phone: ( ) -

E-Mail:

If this is contracted work, provide the name & address of the individual/organization work is
being performed for:




FORM Wind-70008-PRE COMMONWEALTH OF PENNSYLVANIA

02/05 Pennsylvania Game Commission
Section 2
BAT -NETTING/ACOUSTIC SITE SURVEY RECORD Page 1 of 3
1. Survey Date: 2. Company Name:
3. Reporter: 4. Assistants:

5. Site Name and/or Number:

6. Siteis (circle one): hibernation site summer habitat
7a. If hibernation site circle one: limestone mine, coal mine, limestone cave, sandstone cave, RR tunnel,

other structure, describe -

7b. If summer habitat, describe area being sampled (e.g. forested stream or forest clearing with stream):

8. County: 9. 7.5 Quad.:
10. Was site GPS’d (required) YES - NO
11. Geographic Coordinates (D-M-S): Latitude: °- - ”N, Longitude: °- - "W

Datum (circle one): NAD27 (Preferred), NAD83, WGSE84, Other:

12. Ownership and Access: (Who owns sife or conirols access? Give name and address.)

13. Time (military) & Temperature: Start Time h  Stop Time h Total Minutes:
Start Temp. °C End Temp. °C
14. General Weather (circle one): Clear; Partly Cloudy; Mostly Cloudy; Cloudy; Drizzle; Intermitient Rain;
Steady Rain; Thunderstorms; Snow; Other:
15. General Wind Conditions (circle one): Calm, Breezy (Leaves Rustling), Windy (trees swaying).

16. Capture Setup at Site (Minimum of 2 sets required at each site):

Set # Type Count Dimensions Description TOTAL AREA
: (m)
1 “Nets 4 12mx 2.6m Stacked over trail 124.8sq. m
Total Capture Area: 5q. m



Section 2 COMMONWEALTH OF PENNSYLVANIA Page2 of 3
Pennsylvania Game Commission
Date:

(Site Survey Record — Continued) Site Name/No.:

17. Describe habitat 150 m around site: (fopography and vegetation including dominant tree species.)

YES / NO (if "NO" only enter numbers in Total columns)

18. Was reproductive status checked?
*CAPTURE RESULTS

No. Total

No. Total Number of

Number of
No. Adult Males Juv.

i — 3 1.2 | 1 1

-Eplesicus fuscus I 7

No. Species

Adult Females Juv.
Species NR | PG | L L PL_| Fem. | Fem. SCR | NR Male | Males Totals
T 1 2 1 7

Myotis

lucifugus
Myotis

septenirionalls

Myotis

leibii
Myotis

sodalis

Eptesicus

Jfuscus

Pipistrellus
subflavus

Lasiurus

boreaiis
Lasiurus
cinereus

Lasionycteris

noctivagans
Other — specify:

Other — specify:

Grand
Total

Reproductive Status: NR= nonreproductive, PG= pregnant, L— lactating,
PL~ post lactating, SCR= scrotal/epididymis swollen.

*Complete Measurement and Capture Data Form for all:

(1) Mbyvotis sodalis, (2) Myetis leibii, (3) bats you are banding or band recaptures,
(4) radio-tagped bats and (5) bat species not usually found in PA.

Comments:



Section 2

COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission

Page3of 3

DATE.:
19. ACOUSTIC MONITORING: (Tallies of bat passes / honr. Use military time and record sunset/sanrise times in comments. )
Hour # Hour # Hour # Hour # Hour #
Start Start Start Start Start
Time: h Time: h | Time: h Time: h Time: h
Start Start Start Start Start
Temp: °C | Temp: °C |} Temp: °C | Temp: °C | Temp: °C
Start Start Start Start Start
Time: h Time: h | Time: h Time: h Tune: h
End End End End End
Temp: °C | Temp: °C | Temp: °C | Temp: °C | Temp: °C
For bat defector passes where calls can be identified by Genus and/or species, record identificafion daia below by call tallies
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species; Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls;
Genus; (Genus; Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Genus: Genus: Genus; Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Genus: Genus: Genus; Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Hr# Hr# Hr# Hr# Hr#
No. of No. of No. of No of No. of
Unk. Calls: Unk. Calls Unk. Calls: Unk. Calls: Unk. Calls:
Hr # Hr# Hr# Hr# Hr#
Total Total Total Total Total
Calls: Calls: Calls: Calls: Calls:
Comments:
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DRAFT

Section 4 - Maps (example)

Blair Co., Blandburg Quadrangle, Bells Gap Area.
Location of Sites 1, 2, and 3 for Project PA-24
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Exhibit C (Explicitly Used in Conjunction with the Wind Energy Cooperative
Agreement)

Protocols to Monitor Bat & Bird Mortality at Industrial
Wind Turbines Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission
February 23, 2007



Post-Construction Mortality Monitoring

I. Duration and Frequencyv of Monitoring:

All mortality monitoring should take place daily for the period
between April 1 and November 15 for 2 complete years following
construction, unless other mortality information is available and the
PGC can adequately justify a reduced monitoring effort. For higher risk
golden eagle migration routes, as designated in page 11 of Exhibit A,
additional monitoring may be requested. Mortality monitoring should
commence at sunrise and an appropriate number of surveyors must be
hired to complete surveys of all turbines within 8 hours. Turbines that
are being chosen for monitoring should be determined with the initial
proposal so the location of acoustic monitoring devices can be
coordinated to occur at the same locations.

II. Number of Turbines to Monitor:

The number of turbines monitored will follow the guidelines
below as per “Standard Mortality Transect Survey”, and will include at
least one validation procedure to correct bias. Validation procedures can
include, but are limited to the use of nets, the use of dogs, thermal
imaging, or night optical device. Monitored turbines shall be identified
in consultation between the parties and based upon pre-determined bat
and bird risk assessment. A minimum of 10 turbines will be sampled, or
a maximum of 20% of the turbines in the project area (whichever is
greater). If the project contains less than 10 turbines, all turbines in the
project area will be sampled unless otherwise agreed to by the
Commission.

III. Mortality Monitoring Procedure

Carcass removal and searcher efficiency trials will be performed,
and the duration, frequency and number of turbines to monitor are the
same.



At each turbine to be monitored, a rectangular plot that is 120
meters by 120 meters will be centered on the turbine. Although
evidence suggests that > 80% of the bat fatalities fall within % the
maximum distance of turbine height to ground (Erickson 2003a,b)
search areas vary and often do not allow surveys to consistently extend
to this distance. Therefore, the searchable area underncath turbines will
be delineated and mapped, and estimates of mortality will be produced.
Maps are to be constructed illustrating all turbine locations, a designated
numbering system for turbines, 120 meter plot, boundaries of survey
arcas, and searchable areas (broken down into visibility classes and
transect numbering if performing standard transect surveys).

1) Times spent surveying each turbine should be recorded daily and
remain consistent.

2) All information gathered (i.e. specimen location, species,
transect/net grid number, etc.) should be entered on data sheets
provided. Any mortality that occurs to state listed endangered or
threatened species should be reported to the PGC within 72 hours.

3) Any large mortality events (> 50 total animals) or mortality of any
eagle, or threatened or endangered species that occur outside of the
survey periods are to be reported to the PGC within 72 hours.

4) Separate data sheets will be used for each date of survey
completed. All carcasses are to be picked up and bagged upon
discovery. They are to be identified, handled, and labeled
properly, in accordance with the special use permit, with the date,
turbine number, transect number, and unique specimen number.

5) All specimens located should have an azimuth from tower and
distance to turbine, and recorded on data sheet. It is appropriate to
use a numbered flag for each specimen and record distance and
azimuth upon completion of transect searches, so long as flags are
removed after each day/turbine.

6) All carcasses are to be properly identified, labeled, frozen daily,
and submitted with data sheets every 2 months to the local regional
office of the PGC.

7) A summary report of this monitoring, including all data sheets and
maps are to be submitted with the annual reports (due December
31) until monitoring is complete. A complete set of post-



construction bat mortality data sheets, all acoustic data sheets with
passes/hour, species identification charts, etc. should be included.

Standard Mortality Transect Surveys:

The basis for the methods to be followed for this procedure are set
forth by Erickson 2003a, 2003b, Bats and Wind Energy Cooperative
2005 final report, and Kerns and Kerlinger 2004. Areas defined for
surveys should be mapped and depict not only prominent structures and
area, but in addition to previous studies, label search areas into 1 of 4
visibility classes. All visibility classes represented should be included in
the map and proportion of each noted in report. Each visibility class will
be equally tested with a minimum of 200 trials using carcasses returned
by the PGC.

Visibility Classes: FEach turbine will have the vegetation in the
searchable area defined into one of the following 4 classes and mapped
for submission.

Class 1 (easy): Bare ground 90% or greater; all ground cover
sparse and 6 inches or less in height (i.e. gravel pad or dirt
road).

Class 2 (moderate): Bare ground 25% or greater; all ground cover
6 inches or less in height and mostly sparse.

Class 3 (difficult): Bare ground 25% or less; 25% or less of ground
cover over 12 inches in height.

Class 4 (very difficult): Little or no bare ground; more than 25% of
ground cover over 12 inches in height.

1) Following the establishment of searchable areas, the breakdown of
this area into visibility classes, and mapping of each turbine,
transects should be established at no greater than 6 meters apart
and marked every 10 meters.



2) Each transect will be walked with % of the distance between
transects equal to the distance on each side to be examined by the
searcher.

3) As transects are searched, carcasses should be bagged and labeled
properly (date, turbine number, transect number, carcass number)
and a numbered flag placed in their place. At completion of each
turbine, the distance and bearing from each turbine should be
recorded and then all flags removed.

4) Searches will be abandoned if severe weather is present, and
continue if it clears. The time spent searching at all turbines will
be recorded and should be consistent.

V. Validation Guidelines

Performing carcass removal by scavenger and searcher efficiency are the
standard methods performed together to correct for biases in data
collection. Below are accepted techniques to perform this correction.
However, please note the PGC will consider alternative methods of
validation, to include but not limiting to the use of dogs, thermal
imaging, night optical devises etc.

Carcass Removal Trials

Because there are numerous variables that may make every turbine
unique, we suggest placing an equal number of carcasses per turbine to
be monitored for removal by scavengers. Additionally, all 4-visibility
classes should have an equal sample size. A random bearing and
distance from the turbine should be selected to determine placement of
the carcass. For these trials, carcasses must be placed within the
surveyed area underneath turbines after sunset and under darkness, and
monitored for removal every 12 hours. Ideally, the total number of bird
and bat carcasses used should be representative of the actual size and
species of killed animals, with no less than 50 specimens monitored per
year. These trials should be performed periodically throughout each
monitoring session. Before placement, each carcass must be uniquely
marked in a manner that does not cause additional attraction and have its
location recorded. Records shall include the turbine number, a brief

5



description of immediate vegetation that may impede visibility,
classification using one of the 4 visibility classes described above, and
length of time before removal.

V1. Searcher Efficiency Trials

To produce the best estimates of mortality, a high number of
searcher efficiency trials will be performed. A minimum of 200
individual trials will be performed to test searchers. The carcasses will
be toe clipped to identify and number them. Carcasses missed by
searchers will be picked up after their survey is complete and will be
used again. Because a number of samples will be collected from all
dead bats, each carcass recovered will be submitted to the PGC and the
appropriate number needed for testing will be returned. The habitat
surrounding turbines may vary considerably and searcher efficiency
appears highly correlated to visibility and habitat types. Therefore, the
search area defined for each turbine surveyed will be divided into the 4
visibility classes (illustrated on map). An equal number of carcasses
will be placed in each visibility class, and will be placed at a random
azimuth and distance. Each turbine monitored by searchers should be
examined, with an equal number of carcasses placed at each turbine.

Testing should occur sporadically throughout monitoring periods
and searchers should not be made aware they are being tested. An effort
should be made to test searchers equally during both inclement and good
weather, with weather conditions recorded. Carcasses placed should be
representative of the percentage and number of species found during the
mortality monitoring, and should replicate the manner in which the
majority of bats are found in that visibility class (i.e. crawled under
vegetation). An effort to maximize the number of carcasses placed is
best, with no less than 200 per year.



COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission
Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Section [ - Cover

V. WIND FARM PERMITTEE .
V. POST-CONSTRUCTION BAT MORTALITY SURVEY
REPORT
Permit Number
Project
Name:
Company/
Organization/
Permittee Name:
Address:
Phone: (___ ) : Fax:(__ ) :
E-Mail:
Project Supervisor
Name:
Supervisor Contact:  Phone: ( ) -

E-Mail:

If this is contracted work, provide the name & address of the
individual/organization work is being performed for:




FORM Wind-700608-Mort-1 COMMONWEALTH OF PENNSYLVANIA
02/05 Pennsylvania Game Commission

GPS Locations of All Wind Turbines at this Project.
(Provide Lat/Lon coordinates in Degrees, Minutes & Second (DMS)

format.
Also provide datum used (NAD27 Preferred)

Project Page: of
Name: '

Total No. of Turbines:

Lat/Lon GPS Location Information (DMS)

for All Turbines.
DATUM used:
Turbine Latitude Longitude Comments
No.
8] ¢ 4L 0 ¢ 11
o ¢ 121 o] € 13
o ¢ 111 (o] £ 13
o c 134 [¢] < 1]
o ¢ 13 [+] [ (13
o ¢ 113 0 13 (11
o ¢ €< 1] < [13
o < [ o < [13
0 ¢ ¢ (] 4 [13
0 ‘ [ 1] 4 13
0 ‘ %) o ‘ «
0 < 13 (V] 4 13
0 < [ o < [11
4} < €< 8] < . €1
0 < << [A] < 11
0 < e 0 4 34
0 < &6 L8] ‘ 11

Use additional pages if necessary




FORM Wind-70008-Mort-2 COMMONWEALTH OF PENNSYLVANIA
02/05 Pennsylvania Game Commission

Description of Wind Turbine Searched for Carcasses

Project Name: - Turbine Number: _
1. Diameter of Blade Span: m Number of Blades:
2. Blade Height Above Ground- Max.: | m;
Min.: m
3. Surface Area of Search Plot: m’

4. Attach map of each turbine with 120 meter plot, search boundaries,
location and numbering of transects/area covered by nets, and vegetation
classification if applicable on separate sheet.

5. Attach a spreadsheet with weather data collected at 10-minute intervals.
Data should include wind speed, temperature, precipitation, cloud ceiling

height, and height and altitude of monitoring device.

6. General Habitat Description and Topography within 100 m of Turbine:

7. General Habitat Description and Topography >100m from Turbine:



FORM Wind-70008-Mort-3a COMMONWEALTH OF PENNSYLVANIA

02/05 Pennsylvania Game Commission
Daily Search Summary
Page: of

Project Name: (complete each day of search)

10



Turbine Time Number of Carcasses
' Found
Date | Number | Observer { Start | End | Weather” | Bat | Bird | Other | Total | Comments

"Weather: F=fog, D= drizzlé, R= steady rain (Use additional Pages as needed)

11
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PENNSYLVANIA GAME COMMISSION (9/22/09)
BALD EAGLE NESTING SURVEY PROTOCOL

The bald eagle (Haliaeetus leucocephalus) is a state listed threatened species known to nest in
wooded areas in the vicinity of large bodies of water or wetlands. . The nest is typically placed in
a fork high in a tree, usually 40 to 100 feet above ground. White pine, sycamore, red oak and red
maple seem to be preferred nesting trees in Pennsylvania. The nest trees typically are in large
mature stands of timber with an open and discontinuous canopy that allows for an easy flight
path to and from the nest. Occasionally isolated trees, snags, or artificial structures are used.
Most eagle nests in Pennsylvania have been placed in view of a large body of water and within 1
mile from their primary food although new sites are sometimes 2 or more miles from large
bodies of water. Mature forests associated with bodies of water greater than 20 acres or major
rivers are considered potential habitat for nesting bald eagles.

This protocol provides a framework for conducting surveys to determine presence or absence of
the species in and adjacent to a project area. The following surveys should be conducted afier
the Pennsylvania Game Commission (PGC) has indicated the presence of potential eagle nesting
activity in or adjacent to the project area. Coordination on state listed endangered, threatened,
and special concern species of birds and mammals is done through the Division of
Environmental Planning and Habitat Protection located at the PGC office in Harrisburg, PA.

SURVEY METHODS

Bald eagles are easily surveyed because of their large (5-10ft diameter) and conspicuous nests
that are located in tall trees usually within sight of bodies of water. Surveys should be conducted
between February 1 and May 1 in any area over, adjacent, or within 2 miles of large bodies of
water or major rivers. The surveys should be conducted at least 3 times with a minimum of 3
weeks between survey dates. The bald eagle is prone to indirect disturbance factors that can
cause them to abandon a nest site. In order to assess potential impacts it is required that the nest
site surveys be conducted within the project area and extend 1/4 mile beyond the outer project
area boundary.

Surveyors should not approach any closer to active nests than is needed to identify the species,
determine the nest location, and determine the nesting status. Approaching too close to the nest
or multiple visits can disrupt nesting activity and may cause nest abandonment. If a nest is
located the PGC should be contacted immediately for further instructions.

A brief report should be developed and sent to the Pennsylvania Game Commission, Division of
Environmental Planning and Habitat Protection, that includes the project description, days and
times the surveys were conducted, nest location (s), species heard or seen (bald eagle plus any
other species of special concern), weather conditions, a map of the survey areas and nest location
(s), photographs of the surveyed wetlands, etc.

For additional information contact: Pennsylvania Game Commission
' Division of Environmental Planning and Habitat Protection
2001 Elmerton Avenue
Harrisburg, PA 17013
(717) 783-5957

* In addition to being protected under State law, the bald eagle is also protected under Federal
law. The U.S. Fish and Wildlife Service may require additional surveys (aerial or others) above
and beyond those recommended by the PGC.



s

GCommonwealth of Pennsylvania
Pennsylvania Game Commission, Bureau of Wildlife Management
Wildlife Diversity Section
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Protocol for Assessing Abandoned Mines/Caves for Bat Surveys

In general, openings can be dismissed from bat surveys when:

1. There is only one horizontal opening less than 6 inches in diameter and no or very little
airflow is detected. :

2. Vertical shafts <1 foot in diameter.

3. Passage continues less than 50 feet and terminates with no fissures that bats can
access.

4. Mines that are prone to flooding, collapsed shut and completely seéled, or ofherwise

inaccessible to bats.
5. Openings, which have occurred recently (within 1 year) due to subsidence.

Additional notes: Bats can access mines via old open buildings such as a fan house. Foliage and ofher vegetalion in
front of mine openings do not stop use by bats. They can navigate through foliage. Collapsed enirances with mulfiple
crevices between boulders elc. are accessible to bats and should be sampied. Collapses completely sealed with fine soil
are of course inaccessible o bals.

Sampling Dates, Times and Temperature Criteria

1. Spring sampling will be conducted between: | April 10 thru May 10

2. Fall sampling will be conducted between: September 15 thru October 31

3. Sampling will start ¥z hour before sunset and continue for at least 5 hours.
4. Weather must provide for:

a. Temperatures >50°F {10°C) for first 2 hours of sampling énd not fall below 35°F (1.6°C) by
midnight.

b. Atleast 3 hours free of heavy rain and thunderstorms.

5. Sampling will be conducted on two 'evenings. If no captures occur and no bat activity is noted with
a bat detector on the first evening during acceptable weather conditions, sampling can be
suspended for the site.

6. The shining of lights, and noise will be kept to a minimum with no smoking around the sample
site. The use of radios, campfires, running vehicles, punk sticks, citronella candles and other
disturbances will not be permitted within 300 feet of site during surveys.

7. Before conducting surveys, local residents and/or law enforcement agencies should be informed
of the scheduled nighttime acfivities.



Equipment

No equipment, fitter or other debris will be feft unattended at site that could restilt in the capture or entanglement of any
animals. Any equipment stored at site between sampling sessions will be clearly labeled with contact information.

Harp Trap: Place in front of opening and block surrounding space with plastic sheeting or bird
netting. Traps should be tended at least once per hour. When the catch rate is high
(>25 bats per hour) or during inclement weather, fraps shouid be tended more

frequently.

Mist Nets: 50 denier, 38mm mesh. Place in front or-around opening. Nets need to be monitored
closely and checked at least once every 20 minutes. At sites with a heavy bat swarm,
the net may need to be monitored continuously.

Bat Detector: A bat detector should be on site to monitor bat activity when trapping or netting. Bat
passes should be monitored and tallied for at least one hour after 10pm. Bat tallies
should be reported along with the time samplied. Reporting format will be: Start and
end time for 1-hour sample period and bat passes for that hour. :

Other: In situations where it is too dangerous to approach an entrance, bat detectors and/or
night vision/infrared recording devices may be used to monitor and record bat activity
to determine bat use of the site. Bat activity in or around the entrance can be
monitored by counting bat passes with a bat detector, or night vision/infrared video
tapes can be made providing actual counts of bats entering the opening. As with
trapping, monitoring should be conducted for 5 hours. Reporting format will be: Start
and end time for 1-hour sample period and bat passes for that hour. :

Reporting

In addition to reports for the client, the Pennsylvania Game Commission requires copies of the report
as part of the vendor's permitting requirement. To simplify data entry, mandatory sampling summary
forms are also required by the PA Game Commission for bat surveys within the Commonwealth. |f
the vendor did not receive a copy of the data form with the permit, they can be obtained by contacting
the: -
Pennsylvania Game Commission
Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797
717/787-5740

INTERIOR WINTER HIBERNACULA SURVEYS

Sites that are determined to be safe for entry to conduct winter counts (primarily caves & stable hard
rock mines) will be coordinated with the PA Game Commission, Wildlife Diversity Section and
scheduled for interior surveys between January 1 and March 10. Contact information for the Wildlife
Diversity Section is:
PA Game Commission
Bureau of Wildlife Management, Wildlife Diversity Section
2001 Elmerton Avenue, Harrisburg, PA 17110-9797
(717) 787-5529
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APPENDIX B

AGENCY COORDINATION




PNDI REVIEW RECEIPT









PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

PGC Species:

Scientific Name: Casmerodius albus
Common Name: Great Egret
Current Status: Endangered
Proposed Status: Endangered

Scientific Name: Protonotaria citrea
Common Name: Prothonotary Warbler
Current Status: Special Concern Species”
Proposed Status: Special Concern Species”

Scientific Name: Sensitive Species™
Common Name:

Current Status: Threatened
Proposed Status: Threatened

RESPONSE: Further review of this project is necessary to resolve the potential impacts(s). Please send
project information to this agency for review (see WHAT TO SEND).

PA Department of Conservation and Natural Resources

DCNR Species:

Scientific Name: Ammannia coccinea
Common Name: Scarlet Ammannia
Current Status: Endangered
Proposed Status: Threatened

Scientific Name: Rotala ramosior

Common Name: Tooth-cup

Current Status: Special Concern Species*
Proposed Status: Special Concern Species*

RESPONSE: Conservation Measure: Please avoid the introduction of invasive species in order to protect the
integrity of nearby plant species of special concern. Voluntary cleaning of equipment/vehicles, using clean fill and
mulch, and avoiding planting invasive species (http://www.dcnr.state.pa.us/forestry/invasivetutorial/index.htm)
will help to conserve sensitive plant habitats.

PA Fish and Boat Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.
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PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

Mote that regardless of PNDI search resulls, projects requiring a Chapter 105 DEP individual permit or GP 5, 6,
7,8, 9 or 11 in certain counties (Adams, Berks, Bucks, Carbon, Chester, Cumberland, Delaware, Lancaster,
Lebanon, Lehigh, Monroe, Montgomery, Morthampton, Schuylkill and York) must comply with the bog turtle
habitat screening requirements of the PASPGP.

RESPONSE TO QUESTION(S) ASKED

Q1: "Accurately describe what is known about wetland presence in the project area or on the land parcel by
selecling ONE of the following. ""Project™ includes all features of the project (including buildings, roads, utility
lines, outfall and intake structures, wells, stormwater retention/detention basins, parking lots, driveways, lawns,
etc.), as well as all associated impacts (e.g., temporary staging areas, work areas, temporary road crossings,
areas subject to grading or clearing, etc.). Include all areas that will be permanently or temporarily affected -
either directly or indirectly -- by any type of disturbance (e.g., land clearing, grading, tree removal, flooding, etc.).
Land parcel = the lot(s) on which some type of project(s) or activity(s) are proposed to occur .

Your answer is: "3. Someone qualified to identify and delineate wetlands has investigated the site, and
determined that NO wetlands are located in or within 300 feet of the project area. (A written report from a
wetland specialist, and detailed project maps should document this.) *

Q2: Accurately describe what is known about wetland presence in the project area or on the land parcel.
"Project” includes all features of the project (including buildings, roads, utility lines, outfall and intake structures,
wells, stormwater retention/detention basins, parking lots, driveways, lawns, etc.), as well as all associated
impacts (e.g., temporary staging areas, work areas, temporary road crossings, areas subject to grading or
clearing, ete.). Include all areas that will be permanently or temporarily affected - either directly or indirectly —- by
any type of disturbance (e.g., land clearing, grading, tree removal, flooding, etc.). Land parcel = the lot(s) on
which some type of project(s) or activity(s) are proposed to ocour .

Your answer is: 3. Someone qualified to identify and delineate wetlands has investigated the site, and
determined that NO wetlands are located in or within 300 feet of the project area. (A written report from
the wetland specialist, and detailed project maps should document this.)

Q3: Aquatic habitat (stream, river, lake, pond, etc.) is located on or adjacent to the subject property and project
activities (including discharge) may occur within 300 feet of these habitats
Your answer is: 2. No

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be neaded if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for one year (from the date of the review), and are based
on the project information that was provided, including the exact project location; the project type, description,
and features; and any responses to questions that were generated during this search. If any of the following
change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the questions that
were asked during the online review, the results of this review are not valid, and the review must be searched
again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The PNDI tool is a
primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed on this PNDI
receipt.

PA Game Commission
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PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

PGC Species:

Scientific Name: Casmerodius albus
Common Name: Great Egret
Current Status: Endangered
Proposed Status: Endangered

Scientific Name: Protonotaria citrea
Common Name: Prothonotary Warbler
Current Status: Special Concern Species”
Proposed Status: Special Concern Species®

Scientific Name: Sensitive Species™
Common Name:

Current Status: Threatened
Proposed Status: Threatened

RESPONSE: Further review of this project is necessary to resolve the potential impacts(s). Please send
project information to this agency for review (see WHAT TO SEND).

PA Department of Conservation and Natural Resources

DCNR Species:

Scientific Name: Ammannia coccinea
Common Name: Scarlet Ammannia
Current Status: Endangered
Proposed Status: Threatened

Scientific Name: Rotala ramosior

Common Name: Tooth-cup

Current Status: Special Concern Species”
Proposed Status: Special Concern Species”

RESPONSE: Conservation Measure: Please avoid the introduction of invasive species in order to protect the
integrity of nearby plant species of special concern. Voluntary cleaning of equipment/vehicles, using clean fill and
mulch, and avoiding planting invasive species (http://www.dcnr.state.pa.us/forestry/invasivetutorial/index.htm)
will help to conserve sensilive plant habitats.

PA Fish and Boat Commission

RESPONSE: Mo Impact is anticipated to threatened and endangered species and/or special concern
species and resources.
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PNDI Project Environmental Review Receipt Project Search ID: 20090916210107

U.S. Fish and Wildlife Service

RESPONSE: Mo impacts to federally listed or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as amended; 16 U.5.C. 1531 et seq.
is required, Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under the Fish and Wildlife Coordination Act or other
authorities.

* Special Concern Species or Resource - Plant or animal species classified as rare, tentatively undetermined or
candidate as well as other taxa of conservation concern, significant natural communities, special concern
populations (plants ar animals) and unique geologic features.

** Sensitive Species - Species identified by the jurisdictinal agency as collectible, having economic value, or
being susceptible to decline as a result of visitation.

WHAT TO SEND TO JURISDICTIONAL AGENCIES

If project information was requested by one or more of the agencies above, send the following information
to the agency(s) seeking this information (see AGENCY CONTACT INFORMATION).

=i ini i mitted:

____ SIGNED copy of this Project Environmental Review Receipt

__ Project narrative with a description of the overall project, the work to be preformed, current physical
characteristics of the site and acreage to be impacted.

____Project location information (name of USGS Quadrangle, Township/Municipality, and County)

_ UsGS 7.5-minute Quadrangle with project boundary clearly indicated, and quad name on the map

The inclusion of the following information may expedite the review process.

A basic site plan{particularly showing the relationship of the project to the physical features such as
wetlands, streams, ponds, rock outcrops, etc.)

_ Color photos keyed to the basic site plan (i.e. showing on the site plan where and in what direction each
photo was taken and the date of the photos)

____Information about the presence and location of wetlands in the project area, and how this was determined
(e.g., by a qualified wetlands biclogist), if wetlands are present in the project area, provide project plans showing
the location of all project fealures, as well as wetlands and streams

_____ The DEP permit(s) required for this project

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact” to threatened and
endangered species has been identified before the application has been submilted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact” to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PMDI receipt, a completed PNDI form and a USGS 7.5 minute
guadrangle map with the project boundaries delineated on the map. The PNDI Receipt should also be submitted
to the appropriate agency according to directions on the PNDI Receipt. DEP and the jurisdictional agency will
work together to resolve the potential impact(s). See the DEP PNDI policy at
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http://www.naturalheritage.state.pa.us.
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COMMONWEALTH OF PENNSYLVANIA

PENNSYLVANIA GAME COMMISSION
2001 ELMERTON AVENUE, HARRISBURG, PA 17110

“TO MANAGE ALL WILD BIRDS, MAMMALS AND THEIR HABITATS
FOR CURRENT AND FUTURE GENERATIONS.”

November 30, 2009 PNDI Number: 20090916210107

Michelle Cohen

ARM Group Inc.

119 West Governor Road
Hershey, PA 17033

PNDI Number: 20090916210107
Re: LCSWMA/PPL Wind Energy Project
Manor Township, Lancaster County, PA

Dear Ms. Cohen,

Thank you for submitting the Pennsylvania Natural Diversity Inventory (PNDI) Environmental
Review Receipt Number 20090916210107 for review. The Pennsylvania Game Commission
(PGC) screened this project for potential impacts to species and resources of concem under PGC
responsibility, which includes birds and mammals only.

Potential Impacf Anticipated

PNDI records indicate species or resources of concern are located in the vicinity of the project.
The PGC has received and thoroughly reviewed the information that you provided to this office
dated October 28, 2009, as well as PNDI data, and has determined that potential impacts to
threatened, endangered or species of special concem may be associated with your project.
Therefore, further coordination with this office is necessary to av01d potential impacts to the
species listed below.

Scienfific Name Common Name PA Status

Haligeetus leucocephalus Bald Eagle THREATENED
Ardea alba Great Egret ENDANGERED
Next Steps

The proposed project is located adjacent to the Conejohela Flats Important Bird Area. This IBA
has been designated as such because it has a significant concentration of waterfowl, it is the
largest, most dependable migrant shorebird site in Pennsylvania, the site provides habitat for
threatened, endangered, and species of special concern, and provides important feeding and
resting area for a significant number of birds during migration.

ADMINISTRATIVE BUREAUS:
. PERSCGNNEL: 7 17-787-7836 ADMINISTRATION:. 7 17-787-5670 AUTOMOTIVE AND PROCUREMENT DMSICON: 7177870594
LICENSE DIVISION: 7 17-787-2084 WILDLIFE MANAGEMENT: 7 17-787-5529 INFORMATION & EDUCATION: 71 7-787-6286 WILDLIFE PROTECTION: /17-787-5740
WILDLIFE HABITAT MANAGEMENT, 7 1 7-787-68 18 REaL ESTATE DVISION: 7 | 7-787-6568 AUTOMATED TECHNOLOGY SYSTEMS: 7 17-787-4076
FAX: Z17-772-241 |
WWW. PGC.STATE.FPAUS

AN EqQUalL OFPFORTUNMY EMPLOYER



Ms. Cohen -2- November 30, 2009

The following surveys should be performed to assess the potential impacts to the above listed
species and migrating birds from the proposed LCSWMA/PPL Wind Energy Project. Once the
following surveys have been completed, please provide the results to the PGC so that a more
accurate determination can be made:

e Spring and fall raptor and waterfowl migration surveys following protocols found in the
PGC Wind Energy Voluntary Cooperative Agreement. The PGC requests a minimum of
one full season of both spring and fall raptor migration surveys.

s Breeding bird surveys on entire project area following protocol found in the PGC Wind
Energy Voluntary Cooperative Agreement. Breeding bird survey should include both
point counts and area searches.

e Bald eagle nesting survey following the enclosed PGC protocol to document presence of
nesting eagles within or surrounding project area. The PGC supports the USFWS request
for a summertime survey of bald eagle movement and usage, including foraging
activities, roosting activities, and identification of important roosting trees.

In addition to being protected under State law, the bald eagle is also protected under Federal law.
The Bald and Golden Eagle Protection Act protects eagles from various forms of take, including
disturbance. Please refer to the U.S. Fish and Wildlife Service's National Bald Eagle
Management Guidelines (http://www.fws.gov/migratorybirds/baldeagle htm) for specific
measures that should be taken to ensure bald eagles are not disturbed. If you have questions
about when and how to obtain a federal permit because you believe your proposed project will
disturb bald eagles, and you are not able to implement measures to avoid disturbance, please
contact the Fish and Wildlife Service's Pennsylvania Field Office at 814-234-4090.

The operation of wind power projects in PA has resulted in mortality to birds and bats. The
potential exists for mortality to federal and state-listed species of special concern and other
species under the PGC’s jurisdiction may occur due to tower operation. Of particular concern
are the impacts during spring and fall migrations of birds and bats. In addition to the above
surveys, the PGC strongly recommends investing the entire project area for caves and mine
opening. If openings are found that have potential as bat hibernacula, they will need to be
surveyed to determine the presence or absence of bat species using the attached PGC Protocol
for Assessing Abandoned Mines/Caves for Bat Surveys. Also, the PGC recommends conducting
pre-construction bat acoustic surveys following the monitoring protocols found in the PGC Wind
Energy Voluntary Cooperative Agreement in order to assess the potential risk to migrating bats
at this site. Likewise, the PGC strongly recommends mortality surveys for a minimum of two
years post-construction following the standard mortality monitoring protocols found in the PGC
Wind Energy Voluntary Cooperative Agreement to determine what the actual mortality of bats
and birds is from this project’s operation. The PGC Wind Energy Voluntary Cooperative
Apgreement and protocols are enclosed and can also be found on the PGC website,
WWwW.pgc.state.pa.us, click on “wind energy™ in the “quick clicks” box on the right-hand side of
the PGC homepage. '

This response represents the most up-to-date summary of the PNDI data files and is valid for one
(1) year from the date of this letter. An absence of recorded information does not necessarily
imply actual conditions on site. Should project plans change or additional information on listed
or proposed species become available, this determination may be reconsidered.



| Ms. Cohen -3- November 30, 2009

Should the proposed work continue beyond the period covered by this letter, please resubmit the
project to this agency as an “Update” (including an updated PNDI receipt, project narrative and
accurate map). If the proposed work has not changed and no additional information concerning
listed species is found, the project will be cleared for PNDI requirements under this agency for
an additional year.

This finding applies to impacts to birds and mammals only. To complete your review of state
and federally-listed threatened and endangered species and species of special concern, please be
sure that the U.S. Fish and Wildlife Service, the PA Department of Conservation and Natural
Resources, and/or the PA Fish and Boat Commission have been contacted regarding this project
as directed by the online PNDI ER Tool found at www.naturalheritage.state.pa.us.

Sincerely,

Tracey Librandi Mumma

Division of Environmental Planning & Habitat Protection
Bureau of Wildlife Habitat Management

Phone: 717-787-4250, Extension 3614

Fax: 717-787-6957
E-mail:tlibrandi@state.pa.us

A PNHP Partner

Fennsylvania Matural Heritage Program

Enclosure
PGC Wind Energy Voluntary Cooperative Agreement
PGC Bald Eagle Nesting Survey Protocol ‘
PGC Protocol for Assessing Abandoned Mines/Caves for Bat Surveys

cC: Killough
Morgan
DuBrock
Brauning
(Gross
Cindy Tibbott, U.S. Fish & Wildlife Service



PENNSYLVANIA GAME COMMISSION

WIND ENERGY VOLUNTARY COOPERATION AGREEMENT
February 23, 2007

The Pennsylvania Game Commission (Commission) seeks to coordinate
wind energy projects with wind energy developers (Cooperator) in order to
work collaboratively to ensure that wind-energy development project sites
are developed in both an environmentally conscientious manner and with
best regard to the conservation of the Commonwealth’s wildlife resources.

Whereas, the Commission under its jurisdiction from Title 34 (Game and
Wildlife Code) has authority to avoid, propagate, manage and preserve the
game or wildlife of this Commonwealth and to enforce, by proper actions
and proceedings, the laws of this Commonwealth relating thereto.

Whereas, both the Commission and Cooperator support rencwable energy
initiatives and are dedicated to arriving at uniform guidance, in the absence
of comprehensive state regulations, on how best to avoid, minimize, and/or
potentially mitigate adverse impacts to wildlife resources.

Whereas, the Commission and Cooperator, in an effort to best avoid,
minimize, and/or mitigate potential adverse impacts with specific intent to
birds and mammals, have entered into this Cooperative Agreement in an
effort to standardize wildlife monitoring protocols and wildlife impact
review methods associated with wind-energy development projects in a
mutually beneficial and flexible manner and with high regard to both parties
goals, objectives, and purviews.

Therefore, the Commission and Cooperator enter into this Cooperative
Agreement and agree as follows:

1. The Cooperator will notify the Commission of any potential wind
energy development sites (or an expansion of an existing site with
the addition of 5 or more turbines), at least fourteen months prior
to construction. The notification prior to the initiation of
construction at the site will allow the Commission to provide as
much known information on bird and mammal resources which
may be present and/or potentially impacted by the development of
the proposed wind-energy project. The notification should include
a brief narrative of the project’s planned development and
proposed construction times and include as much detailed
information as available such as: an original copy of the U.S.G.S.



topographic map(s) depicting the proposed project area boundary
limits with the quadrangle name and associated county identified
on it, the proposed project site’s general infrastructure delineations
(both known and planned) to include access roads, electric
transmission lines, wind turbine locations, planned surface impact
areas, development and future maintenance of the project, and any
known wetland areas or predetermined wildlife habitat regimes
which are deemed to be of critical importance or high value.

For those projects, which the Cooperator has already initiated prior
to the effective date of this agreement, or that are planned for
construction prior to the fourteen-month time frame noted herein,
the Cooperator shall submit the required information within ninety
days (90) from the date of this agreement.

For all other projects, which are currently under construction prior
to the date of this agreement, the Cooperator shall only be required
to comply with the monitoring efforts within Paragraph 6 i (post-
construction bird & bat mortality) as contained herein. Further,
within 90 days of the agreement date, the Cooperator can provide
to the Commission a listing of all projects, which are planned for
construction to begin within 12 months from the date of this
agreement. The listing will include all available site-specific
project information as more clearly specified within this paragraph
for each project identified on the list. For each project identified on
the list which construction commences within 12 months from the
date of this agreement, the Cooperator shall only be required to
comply with the monitoring efforts within Paragraph 6 iii as
contained herein. All other paragraphs, provisions, terms and
conditions, which are not inconsistent to the above, shall remain in
full force and effect.

It is understood between the Cooperator and Commission that both
parties may support the use of other potential funding mechanisms
or processes which directly or indirectly reduce the overall costs
associated with the Cooperator’s monitoring requirements as
identified herein providing further the intent of those monitoring
requirements remain the same.



The Commission and Cooperator will share all relevant
information concerning wildlife resources under the jurisdiction of
the Commission in and around the project arca and the potential
adverse impact to those resources. Shared information will include
all known publicly available data from past/current/future
monitoring efforts and pre and post-construction study results
relative to the subject project area. The Commission further agrees
to consider all existing relevant wildlife resource information
provided by the Cooperator and the Commission will reduce to the
fullest extent possible any further requests made to the Cooperator
to provide additional relevant data and/or monitoring results which
can be ascertained from known existing data regarding potential
known wildlife impacts.

4, The Commission will provide the Cooperator with the results of all
its internal reviews and provide written comment and or meet with
the Cooperator within 45 days of receiving the information
specified in Paragraph 1, as well as the results of the Pennsylvania
Natural Diversity Inventory, and all pre and post-monitoring
methods and recommendations on how best to avoid and reduce
direct and indirect impacts to birds and mammals. Additional
coordination will occur from the Commission for actions needed in
regards to species listed in the Pennsylvania Comprehensive
Wildlife Conservation Strategy (CWCS) to include all state
threatened and endangered bird and mammal species known to
occur or determined to exist within or adjacent to the project area.

- 5. The Commission in consultation with the Cooperator will determine
the risk level for monitoring and survey efforts. If needed, the risk
level may be adjusted based on new relevant information. The
Commission may request the Cooperator conduct an additional
year’s post-construction monitoring if a T&E species is killed or
other mortality is deemed to be at an unacceptable level for any
species. The Cooperator may request a reduction in the mortality
monitoring effort for the second year based on the first year's
mortality results. Such a request by either party for additional or
reduced monitoring shall be made in writing by the party
requesting a change and an informal meeting will be arranged
between the parties to discuss and mutually agree upon any
changes in monitoring efforts,



6. All suggested pre-construction and some post-construction

. techniques are designed to reduce the exposure of state-listed

species in order to avoid, minimize or mitigate potential adverse
risk to species of special concern. -

i. Birds

Migrating Raptors and Eagle Surveys

Goal: Assess risk to migrating raptors from development
of wind power at a particular site in order to avoid,
minimize, and mitigate adverse impacts.

Objective 1) Observe raptors to determine the number,
height of flight, time of day, flight path, avoidance
behavior, and species passing through the project area
and zone of greatest risk.

Objective 2) Use the survey data to make
recommendations to decrease potential adverse impacts
to the wildlife resource.

1. Migrating Raptors Survey — If recommended by
the Commission, raptor surveys will be conducted
according to the attached protocol Exhibit A. The
maximum level of effort per project will be one
person per five days per week during the pre-
construction phase and post construction phase, in
both the spring and fall seasons during March and
from August 15 through December 15. The
minimum level of effort will be that no raptor
survey is requested or conducted.

2. Eagles — If the project area is within proximity to a
known migratory fly route for eagles, then
additional monitoring shall occur in the spring in
conjunction with the monitoring criteria noted in
Paragraph 6-(i.) The maximum level of effort per
project will be one person per five days per week
for the entire month of March during the first years
monitoring effort. The minimum Ilevel of effort



will be that no eagle survey is requested or
conducted

. Breeding Bird Surveys—

Goal: Assess risk to bird species listed in the
Pennsylvania Comprehensive Wildlife
Conservation Strategy (CWCS) in order to avoid
and minimize direct and indirect impacts to these
species and evaluate the potential for habitat
enhancement/mitigation measures.

Objective 1) Proactively evaluate critical wildlife
resources that may cause risk to the future stability
of project operation.

Objective 2) Use the data to help develop and
implement the most appropriate post-construction
habitat reclamation and management for the site.

Objective 3) Determine if state listed species are
present. If present then further coordination with
the Commission is required in order to avoid,
. minimize, or mitigate potential impacts to the
species or their habitat.

If the project area is within an Important Bird Area
(IBA) as previously designated by the Audubon
process, or within an area supporting birds
identified as those priority species of “greatest
conservation concern” within the Pennsylvania
Comprehensive Wildlife Conservation Strategy,
the Cooperator will conduct a survey to confirm or
deny the presence of the species. The survey will
consist of three days of effort (one day in May,
two in June, separated by at least one week).
Projects with existing data on species of special
concern will be coordinated with the Commission
as to the appropriate survey methods required to be
used by the Cooperator.




4. The Commission will to the extent feasible, be
made available to provide consistency and
oversight management for all conducted surveys.

ii. Bats
Hibernacula

Goal: Determine if any hibernacula exist within the
project area in order to avoid and minimize impacts to
active hibernacula and the associated bat species due
to project development and its operation,

Objective 1) Conduct an on site field review to locate
and determine use of potential bat hibernacula in the
project area.

Objective 2) Survey bat hibernacula for specics
presence and abundance in order to assess potential
impacts to bat species during the planning phase of
the project construction.

Objective 3) Evaluate the potential to avoid,
minimize, and mitigate adverse impacts to bats and or
enhance their habitat from project construction and
operations.

I._ Pre-construction survey- If recommended by the
Commission, the Cooperator is responsible for
surveying the project area for any caves, abandoned
mine portals, or other openings that may harbor bats
as per the Commission's protocol. All openings with
potential as suitable bat hibernacula will be surveyed
by a qualified bat biologist according to Exhibit B.

Goal: Determine those bat hibernacula - existing
within 5 miles of the project area that may induce
additional avoidance and minimization measures due
to anticipated adverse bat impacts from project
operations.



Objective 1) The Commission will conduct surveys
to locate and determine use of potential bat
hibernacula within 5 miles of the project area
boundary.

Objective 2) The Commission will survey bat
hibernacula (outside of the project area) for species
presence and abundance in order to establish potential
impacts to bat species during the planning phase of
the project construction.

Objective 3) Evaluate the potential to avoid and
minimize adverse impacts to bats and their habitat
from project construction and operations.

Prior to the Cooperator conducting the field survey(s) as
noted in Paragraph 6 (ii), the Commission will conduct a
literature search for other mine portals/caves/openings
which are suitable and/or known bat hibernacula and are
on or within 5 miles of the proposed wind-energy project
boundary delineation. The information will be provided
to the Cooperator along with the relevant known bat
hibernacula as per the Commission’s review and the
Commission’s recommendations on the need for the
Cooperator to conduct additional surveys based on the
probable presence of Pennsylvania listed threatened,
endangered, and/or candidate bat species. If the
Commission recommends additional surveys, the
Cooperator will conduct those surveys with a qualified
bat biologist according to the attached protocol Exhibit
B.

Cooperator will conduct pre and post-monitoring surveys
as outlined in the Commission’s attached Exhibit B & C.
The maximum level of effort per project is one-year pre-
construction survey and two years post-construction. The
minimum level of effort is no bat survey is required.



4.  Acoustic Monitoring

Goal: Determine the presence, activity, and temporal
use of the project area by bats in order to avoid and
minimize potential adverse impacts.

Objective 1) Surveys will be conducted to evaluate
the levels of bat activity within the project area and
determine their temporal patterns.

Objective 2) Evaluate the potential to avoid and
minimize adverse impacts to bats based on their
probable use of the project area during the project’s
construction and future operations.

Cooperator will conduct pre- and post-construction
acoustic surveys based on priority level. This survey
will assess the level of bat activity for both
hibernating and tree bats. The priority level will be
used for acoustic “monitoring due to a lack of
knowledge on the temporal and spatial activity of tree
bats, as outlined in the Commission’s attached Exhibit
B. The maximum level of effort per project is one-
year pre-construction and one-year post-construction
from April 1 through November 15. The minimum
level of effort is from July 15 to October 15 before
and after construction.

5. The Commission will to the extent feasible, bc made
available to provide consistency and oversight

management for all conducted surveys.

6 iii. Post-Construction Bat & Bird Mortality Monitoring

Goal 1) Determine the mortality of bats and birds from project
operation and whether those mortality rates would cause an
unacceptable level of impact and if needed induce additional
minimization or mitigation measures.

Objective 1) Conduct mortality surveys in_the most cost-
effective and proficient manner.



Objective 2) Provide a mechanism to evaluate the proficiency
of the project’s mortality survey methodology.

Goal 2) Assess the predictive value of pre-construction
monitoring, minimization and avoidance measures by
comparing those results with post-construction mortality.

Objective 1) Identify those protocols or monitoring methods
that need revision, adaptation, replacement, or abandonment
because of their level of success.

Objective 2) To make appropriate adjustments to monitoring
protocol and future effort as indicated by the acquired
information.

1. The Cooperator will perform the bird and bat mortality
monitoring as outlined in the Commission’s attached
mortality protocol Exhibit C for a minimum of two years
post-construction. Mortality studies shall be conducted
from April 1 through November 15 by a qualified
biologist(s) having expertise in the idenfification of bats
and/or birds and at the interval as noted in the attached
Exhibit C.

2. The Commission will to the extent feasible, be made
available to provide consistency and oversight
management for all conducted surveys.

Cooperator agrees to utilize to the greatest extent possible, all
rcasonable and feasible generally accepted wind industry and
Commission best management practices relevant to the
conservation of wildlife resources during construction and
subsequent operation of the wind-energy facility. The Commission
shall provide copies of all known and updated best management
practices to the Cooperator on an annual basis.

Commission agrees to issue a special use permit defining the terms
and conditions for use throughout the project area by the
Cooperator's designated biologist(s) for all bats, birds, and state
listed threatened or endangered species which are collected while
conducting the Commission’s approved monitoring plan and



10.

11.

mortality protocol. The general format for the special use permit is
attached as Exhibit D and may be automatically renewed upon the
anniversary date of the permit, providing further that the permit
terms and conditions have been strictly adhered to and this
Cooperation Agreement remains in effect.

The Commission agrees not to pursue liability against the
Cooperator due to any incidental takings of the Commonwealth’s -
bird and mammal resources for which it has purview under Title
34 (Game & Wildlife Code) as a result of the Cooperator’s wind-
energy development and operations within the Commonwealth of
Pennsylvania providing further such incidental takings were not
malicious in their intent and the Cooperator remains in compliance
with the terms and conditions of this agreement and has with a
good faith effort avoided and minimized potential adverse impacts
by way of implementing best management practices and
Commission guidance as noted herein.

The Commission and Cooperator agree to work cooperatively in

-the future to avoid, and minimize further impacts to the

Commonwealth’s bird and mammal resources as new relevant
project information becomes available. In the event that an
incidental take occurs upon a Pennsylvania listed threatened or
endangered species of bird or mammal during the operation of any
of the Cooperator’s wind-energy facilities, the Cooperator agrees
to take all reasonable measures as deemed appropriate by the
Commission and the Cooperator to further avoid, minimize and/or
mitigate such wildlife losses in the future.

Commission recommendations or decisions under the Cooperative
Agreement do not supercede any comments, decisions, or
recommendations of the United States Fish & Wildlife Service.

The Cooperator agrees to provide coordinated access, upon prior
notice during normal business hours, to all its wind-energy
facilities as deemed necessary by Commission staff in order to
ensure both parties compliance to this agreement. All Commission
access shall be coordinated as far in advance as possible and
subject to all the normal safety measures implemented by the
Cooperator with regard to access to the facility.

10



12 Either party upon their own dlscretlon and reason can terminate this

13.

14.

agreement in its entirety after having first provided the other party
written notification of such termination forty-five (45) days in
advance of such termination date. Said written notification to be
sent certified mail to the respective parties place of address as
noted herein. Termination can be conditioned to exclude those

projects identified, which remain in compliance with the

agreement.

It is understood between the parties that information resulting from
the Cooperator’s compliance with this agreement shall be treated
with the highest affordable level of confidentiality available unless
otherwise agreed to in writing by both parties OR if it is necessary
to support the Commission’s waiver of liability set forth in
Paragraph 9 hereof. It is the intent of both parties to release to the
general public relevant project monitoring & mortality information
deemed to be in the best interest of both the Commission and
Cooperator. Release of information will be by mutual consent

only.

Assignment: The Cooperator may assign this Agreement, or any
project covered under the terms of this Agreement, to any affiliate
(as defined below) without the approval or consent of the
Commission provided that (i) the Cooperator is not in default of
this Agreement with respect to the project(s) being so assigned at
the time of the proposed assignment and (ii) the Cooperator
notifies the Commission of any proposed assignment in accordance
with this Agreement. The Cooperator may assign this Agreement,
or any project covered under the terms of this Agreement, to any
non-affiliate (as defined below) provided that (a) the Cooperator is
not in default of this Agreement with respect to the project(s) being
so assigned at the time of the proposed assignment, (b) the
proposed assignee has agreed in writing to be bound by all of the
terms and conditions of this Agreement, (¢) the Commission has
met with the proposed assignee and the Cooperator, after being
notified of the proposed assignment, to discuss the terms and
conditions of the project(s) covered by the assignment and {(d) the
Commission consents to the proposed assignment in writing,
which consent shall not be unreasonably withheld, conditioned or
delayed. For purposes of this section, an "affiliate" of the
Cooperator refers to any person, corporation or entity that (i) has a
direct or indirect ownership interest in the Cooperator or vice

11



versa or (ii) is subject to common operating control and is operated
as part of the same system or enterprise as the Cooperator. Any
person, corporation or entity that is not an "affiliate" as defined
above shall be a non-affiliate for purposes of this section. At the
request of the Cooperator, the Commission and the assignee shall
execute, after said assignment is approved if required, a new
Agreement with terms identical to the terms of the Agreement at
the time of the assignment.

15. Notices. All notices demands or requests required or permitted

under this Agreement shall be in writing and shall be personally
delivered or sent by certified United States mail (postage prepaid,
return receipt requested), overnight express mail, courier service,
facsimile transmission or electronic mail with confirming receipt
(in the case of facsimile transmission and electronic mail with the
original transmitted by any of the other aforementioned delivery
methods) addressed as follows:

If to Commission to: Pennsylvania Game Commission

ATTN: William A. Capouillez, Director

Bureau of Wildlife Habitat Management

and

2001 Elmerton Avenue
Harrisburg, PA 17110-9797

If to Cooperator to:

or to such other person at such other address as a Party shall
designate by like Notice to the other Party. Unless otherwise
provided herein, all Notices hereunder shall be effective at the
close of business on the Day actually received, if received during
business hours on a Business Day, and otherwise shall be effective
at the close of business on the first Business Day after the Day on
which received.
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16. No Third-Party Beneficiaries. This Agreement is not intended to,

and does not, confer upon any Person other than the Parties hereto
and their respective successors and permitted assigns, any rights or
remedies hereunder.

17. Entire Agreement. This Agreement, including all Schedules hereto,

18.

constitutes the entire agreement between the Parties hereto with
respect to the matters contained herein and therein, and all prior
agreements with respect to the matters covered heérein are
superseded, and each Party confirms that it is not relying upon any
representations or warrantiecs of the other Party, except as
specifically set forth herein or incorporated by reference hereto.

Amendment. This Agreement may not be amended or modified
except by a written instrument signed by each of the Parties hereto.

IN WITNESS WHEREQOF, Commission and Cooperator have caused this
agreement to be duly executed and have caused their seals to be hereto
affixed and attached by their proper officers, all hereunto duly authorized, on
the date first above written.

COMMONWEALTH OF PENNSYLVANIA
PENNSYLVANIA GAME COMMISSION

ATTEST:

Executive Director Date

COOPERATOR

ATTEST:

President or Vice-President Date

Company Name
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EXHIBIT A (Explicitly Used in Conjunction with the Wind Energy Cooperative Agreement)

Protocols to Monitor Bird
Populations at Industrial Wind Turbine
Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission
February 23, 2007



Pre and Post-Construction Monitoring of Birds

Following is a classification of raptor concentration locations across Pennsylvania
based on the number and type of species found. Pre-construction bird monitoring efforts
at wind energy developments will be scaled based on this classification. A complete
listing of Pennsylvania sites in which raptors concentrate is provided at the end of this
document (Table 1).

Competent and experienced field omithologists that are mutually agreed upon by
the Cooperator and the PGC shall conduct migratory raptor or breeding bird surveys.

I.  Classification of Monitoring Effort for Raptors

A three-tiered approach is recommended for raptor migration monitoring at
prospective wind development sites:

A. High Priority Sites — Major raptor concentration points, including areas
documented in migration.
Raptor Migration Survey Effort: At least one year full-time fall and spring
monitoring with a corresponding effort post-construction.

B. Moderate Priority Sites -- Lesser disconnected ridges in the Valley and Ridge
Province and near escarpments in the Allegheny Plateau Province.
Raptor Migration Survey Effort — At least one year full-time fall
monitoring pre-construction and a corresponding effort post-construction,
and where eagle migration is noted, spring monitoring.

C. Low Priority Sites -- Sites of flat terrain where there are no updrafts and
low-priority sites as listed separately.

Raptor Migration Survey Effort — None.
Several sites designated as Low Priority. They lack a standard set of
raptor migration data, but there may be significant migration at the site at
some time of year. It is not required, but prudent to do a field check for
raptors during periods when migration is most likely to occur to avoid risk
to raptors migrating there.

II. Protocols for Diurnal Raptor Monitoring

Golden eagles tend to use the north-south trajectory of the ridges in south-central
and southwestern parts of the state. Unlike other raptors, their spring route northward is
similar to their fall migration route southward.
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Diurnal raptor surveys should follow standards and forms used by the Hawk
Migration Association of North America (www.hmana.org). The HMANA daily log
form and instructions are attached as one sheet.

1. Site Location: The diurnal raptor monitoring site should be chosen with maximum
count of migration as the goal. A good view of the escarpment, looking into the
direction where most raptors are expected to fly (the windward side of the
mountain) is necessary for a thorough count. A secondary site may be needed to
see raptors during different prevailing winds. The site location and the reason for
the change should always be indicated on the field form. Geographical
information for the site should also be collected (coordinates in Latitude /
Longitude, directions to site) for general reporting.

2. Field Season: The fall field season includes the period August 15 through
December 15 and spring field season is March 1 through March 31.

3. Time and Frequency: Count hours are 9:00 to 5:00 EDT from August 15 through
October 30, and 8:00 to 4:00 EST from November 1 through December 15.
Emphasis shall be placed on periods when migration is greatest in numbers or
when high priority species are most likely to occur. Therefore, sampling can be
reduced to three days a week from 15 August through 15 September, but should
cover days when a large flight can be expected.

4. Equipment: The counter should use binoculars and or a scope. Hand-held weather
instrument are preferred for gathering weather data. A laser rangefinder would be
useful for measuring distance of raptors to the escarpment or proposed turbine
sites.

5._Data Collection: All raptors considered migratory will be tallied by date and hour
using the HMANA Daily Reporting forms. Data for both eagle species will be
recorded on a separate form (see below). General instructions for entering data
are provided in back of the HMANA form, including the codes for various
weather data (e.g. sky, wind). Weather data will be recorded by the hour; wind
data can be collected later from the meteorological tower. HMANA sites often
use the Beaufort wind scale (see HMANA form), but directly measuring wind
with a wind gauge also is acceptable.

Flight Pattern Notes: Keep separate tally of raptors observed flying in the zone of
the anticipated rotor sweep area where raptors may be at greatest risk. Separate
tallies can be made on the HMANA form by designating the position of the birds
or by using multiple HMANA forms for one day with a form designated for each
of the three sectors delineated below. Participants are invited to devise their own
form to accommodate this collection of behavior data. This should be
accomplished without compromising the total raptor count conducted with the
HMANA protocol. Raptors that are not using the ridge for migration should also
be noted on the field form.
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The relative position of raptors should be categorized with respect to the
antictpated wind turbine rotor zones for the specific development in question.
All raptors should be recorded passing the area, divided into the three sectors:

Code Sector In Relation to Rotor Zone
A The West (or North) side of proposed turbine area
B Along the summit within a 200-m (656-foot) swath, where
turbines would likely be situated
C The East (or South) slope of the zone, but not within 100 m
(328 feet) of the mountain top or spine.

If birds changed sectors, this should be indicated by sequential letters (e.g., AB,
BC, ABC). Each individual bird should be classified by flight pattern.

Behavior: The type of flight should be recorded according to the following

categories:
Code Type of Flight
D Direct flight with few changes in direction, all less than 30
degrees -
I Indirect flight during which more than one circle was recorded,

but more than 50% of flight is without such turns

Soaring flight during which more than 50% of time is circling/

S
H Flight that appeared to be for hunting
P Birds that perched

6. Flight Altitude: Use the following table to describe the general flight of raptors at the
site for each hour of observation. Additional notes on the flights of golden and
bald eagles or other species of interest should also be recorded either as part of the
Golden and Bald Eagle Data Form (Page 5) or field notes to be added to the data
file of the site observation.

Code Flight Altitude

0 Below cye level

1 Eye level to 30 meters

2 Birds easily seen with unaided vision (eyeglasses not counted as aids)

3 At limit of unaided vision
4 Beyond limit of unaided vision but visible with binoculars to 10X
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5 At limit of binoculars

Beyond limit of binoculars 10X or less but can detect with binoculars or
scope of greater power (note magnification)

7 No predominate height

All birds observed at the site are to be counted. Residents, or other individuals

suspected to be previously counted, should be recorded.
7. Golden and Bald Eagle Data Collection: Eagle observations should be recorded on
the Golden and Bald Eagle Data Sheet. (The eagle form also can be used to document
details of flight line and behavior of other high priority species.) The eagle form includes
a simple set of codes that allow for location and behavior options. These codes are
provided at the bottom of the form. The weather can be recorded on the form in the style
{codes) used on the HMANA form. Observers should fill in notes about behavior
liberally in the right hand column or on extra sheets and use extra sheets as necessary.
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FORM Wind-70008-GBEt-1

COMMONWEALTH OF PENNSYLVANIA

10/06 Pennsylvania Game Commission
Golden and Bald Eagle Data Sheet
Use as addendum to HMANA form
LOCATION: Date: Sky:
OBSERVER; Start: Stop: Wind:
For Data Codes, see bottom of form.
Height | Direct.
g | Sps* t Time® | Age® | View® of of Flight Flight Behavioral
Flight® | Flight’ | Type® Path " Notes
BE,GE | (military) | (ysub/ad) | vy | amimy | NENLY | (PG, S) (RT, PRS, PRN, ..) Interactions with other birds

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
2Species: Bald Eagle = BE, Golden Eagle = GE, see HMANA form for other species. " Time: use military time (0800, etc.), ° Age:
indicate either Juvenile (J}, Sub-adult (), or Adult (A). More detail on BE plumage types are appreciated but not necessary (e.g.
Basic LII, III, etc.). 4 View: D = Dorsal, V = ventral, DV = Both. ° Height of flight: L. = 100 feet (30 m), M = 100 — 400 ft.
(approx. tower ht.), H = above 400 ft. (tower ht.). © Direction of flight: N, NE, E, SE, S, SW, W, NW. ® Flight type: P = Powered
(flapping), G = Gliding, $ = Soaring. ! RT — Moving along Ridge Top, PRN = Paralle] to Ridgetop Northside, PRS Parallel to
Ridgetop Southside, VS = Valley to South, VN = Valley to North, XR = Crossed ridge, LR — left ridge.

Use additional sheets if necessary.

Exhibit A — Bird Monitoring Protocols

Page 5 of 17



II1. Pre-Construction Sampling for Breeding Birds

1. Survey Methods: Breeding bird surveys should be conducted once in May and two
visits in June. Points should be established systematically at 250-meter intervals (or at
500 meters in grassland settings) using a grid or track that covers the projected
development site. Based on overall project size and project configuration, the PGC will
be flexible with regard to breeding bird survey sampling intervals.

A circle is delineated around each point of 50-meters and allowance is made for
detecting birds outside that ring (unlimited circle). Observers should be experienced or
be trained at judging distances, using a range-finder and local landscape features as cues.
Sample period should be divided into three periods, starting with the first three minutes,
the subsequent two minutes, and the final five minutes. These time bands allow
comparisons between these data sets with other point-counts (including the BBS route
data) of 3- and 5-minute lengths (Ralph et al. 1995).

Sampling should occur in the morning when detection of birds is greatest. Counts
should not be conducted in periods of heavy rains or high winds. Each location should be
approached quictly in order to avoid disturbance of the birds and to observe birds near the
sample point, but outside of the detection circle. Each bird should be recorded in the
{irst period it is observed. A small bull’s eye is provided on the point count data sheet for
registering the general location of the bird. The up position is North with the lines
dividing the circle into four quadrants. Additional notes on location of birds can be made
on separate sheets. Birds detected while flying over should be counted separately.

The location of each point should be registered on a separate form using GPS
(Attachment Form Wind 7008). The use of standard four-letter species alpha codes,
breeding bird atlas codes, and other standard abbreviations are helpful to the standardized
collection of data (Ralph et al. 1993, Hamel et al. 1996, PA Breeding Bird Atlas website).
A stopwatch or other chronometry is very helpful to ensure conformity to the time band
data periods. A compass or GPS unit with compass capacity is needed to identify the
position of the birds.

The field observer should provide evidence of rare or unexpected species by
taking photographs, making field recordings, or field sketches. Digital recordings are
preferable because of their case of storage and transfer.

In each successive time-band, the observer should attempt to relocate each singing
bird and record its detection in that period. Each observation should be categorized as
either inside or outside the designated center circle (50 meter radius). If a bird moves
from one side to the other of the count circle, it should be designated as the original
position to inside, the original observation point should be noted. There are columns for
non-singing observations provided for birds within and outside the circle. Care is needed
to avoid duplicate counting of individuals at the same point or at multiple points.
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The data collected with the removal method point-counts should be analyzed with
methods outlined by Farnsworth et al. (2002). The program SURVIV also is used for
finding estimates of densities and associated variables (White 1983). This program is
available from the U.S.G.S. Patuxent Wildlife Research Center website (http://www.mbr-
pwrc.usgs.gov/software.html#a).

Alternate point count methodologies that address observer detection effects, such
as spot-mapping (I.B.C.C. 1970, Ralph et al. 1993) or distance sampling (Buckland et al.
2001, Rosenstock et al. 2002), may be used as an alternative to the point count data
collection described herein.

2. Area Searches are effective for developing a species site list and detecting birds not as
effectively detected by point counts (Ralph et al. 1993). This approach may replace or
supplement the point count method.

The observer visits the variety of habitats at a site and records all birds
encountered. As for any field survey, the weather conditions and field times also are
recorded. The field time can be used as a measure of effort made by the observer and the
bird data can be interpreted as birds per party hour or a similar efforts measure. There is
a form for use in Area Search Surveys that will organize observations (Attachment Form
Wind 7008). Any breeding behavior should be recorded using standardized Breeding
Bird Atlas codes (see 2™ Pennsylvania Breeding Bird Atlas website and point count
form). The locations of Species of Special Concern and Watch List species should be
recorded (NAD27 format). Additional information about bird sightings and behavior can
be recorded separately.

At least three area-searches should be conducted at the construction site and these
searches include periods when Birds of Conservation Concern are most detectable
(http://www.pgc.state.pa.us/pge/cwp/view.asp?a=496&g=164510). Since many raptors
are more easily detected fairly early in the nesting season, a full sample protocol should
include a field trip conducted from mid-March to April 30. A second trip in May would
also be appropriate for earlier nesting species and has the potential for early-arriving
forest migrants. A third trip should be taken in the peak of the nesting season for most
songbirds in the period from June 1 through July 10 (but, June would be more effective
than a July date). Some early-nesting species also can be detected in post-nesting period
when dependent young are easily detected.

Data collected on these forms, maps, and associated documents shall be sent to
the Pennsylvania Game Commission as outlined in the Special Use Permit.
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FORM Wind-70008-BBPC-1

10/06

Pennsylvania Game Commission

COMMONWEALTH OF PENNSYLVANIA

Pennsylvania Breeding Bird Point Count

Site:

Observer:

Point #

Date:

Assistant:

Start time:

Sky:

Wind:

| Temp:

Stop time:

Indiv.
& Posit.

Species
Code®

1 2

0 —3 min. 3 — 5 min.

5—10 min.

<50m

Kly
Over
#

Breeding Code,
Behavior, and
Other Notes

f—

>50m | <50m | >50m

<S50m | >50m

R =R - - RS I -0 B T (R N R R o

—
(=1

—
f—

—
™~

p—
w

—
-+

[y
L

—
)

—
-]

f—
oo

—
o

=]
<

b
—t

[ne
[\¥]

™~
)

24

? Use standard 4-letter alpha codes for species names available at PBBA website, USGS, and various references.

Notes:
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FORM Wind-70008-BBPC-1 COMMONWEALTH OF PENNSYLVANIA

10/06 - page 2 Pennsylvania Game Commission
Codes for Breeding Bird Point Counts and Area Searches
Sky Condition Codes Wind Speed Codes
Code | Sky condition indicator (Beaufort Scale)
0 Clear or a few clouds Code | Wind Speed Indicators
1 Partly cloudy (scattered) or variable sky 0 Smoke rises vertically (< I mph, <2 kph)
2 Cloudy {broken) or overcast 1 Wind direction shown by wind drift (1-3 mph, 2-5
kph)
4 Fog or smoke 2 Wind felt on face; leaves rustle (4-7 mph, 6-12 kph)
5 Drizzle 3 Leaves, small twigs in constant motion (9-12 mph,
| 20-29 kph) '
7 Snow 4 Dust rises; small branches move (13-18 mph, 20 — 29
kph)
8 Showers 5 Small trees in leaf begin to sway (19-24 mph, 30-38
kph)

Pennsylvania Breeding Bird Atlas Breeding Codes (BC)
For further expianations of BCs, Safe Dates, and other Breed;?;g; Ji;:‘g :nformarfan, see the website of the 2 Pennsylvania Breeding
Observed
0O Observed within safe dates, but not in suitabie habitat
Possible
X Bird seen or heard in suitable nesting habitat within safe dates
Probable
T Territorial behavior observed
P Pair observed
C Courtship behavior observed
U Used nest of species found
A Agitated behavior or anxiety calls given by adults
Confirmed
CN Bird seen carrying nesting material
NB Nest building observed at nest site
DD Distraction display
FL Recently fledged young observed
CF Adult carrying food or fecal sac
ON Occupied nest found, contents unknown
NE ~ Nest found containing eggs
NY Nest found containing young
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FORM Wind-70008-PCL-1 COMMONWEALTH OF PENNSYLVANIA
10/06 Pennsylvania Game Commission

Point Count Locations at this Project.

Provide Lat/Lon coordinates in Degrees, Minutes & Second (DMS) fof'maf.
And datum used (NAD27 Preferred)

Project Name: Page: of

Total Number of Points:

Lat/T.on GPS Location Information (DMS) for All Points

DATUM used:
Point Latitude Longitude Habitat:
No.
o ‘ (1] o 3 119
o L [13 0 & 13
o 3 [ [v] & ec
[+] 3 [13 (2] 3 “

[s] 3 13 [v) 3 [19

Q 3 13 (2] & 19

[s] 3 13 (1] 1] 19

o < 13 o & [11

[+] 4 113 o 3 1]

s} < [ 0 ¢ 13

o < [ o [ 11

[4] 4 (13 0 & 119

Q € [ 0 ¢ 11

[+] 4 (13 0 € 1]

] L} 11 ] € (3

[s] [} 11 0o € (3

[+] 4 (€4 0 & [

] [} 11 o € (13

[s] [} [19 ] € (13

[+] 3 (19 o € (13

Q < [13 0 1 (14

Q < [19 0 4 (14

4] < [13 0 ¢ (14

Q & (19 [4) [ [13

Q & “ 0 ] (1

o 3 (13 0 < (13

[+] 3 13 0 11 (11

o [ 13 0 1 (13

Use additional pages if necessary
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FORM Wind-70008-BBPC-2
16/06

COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission

Pennsylvania Bird Survey Area Search Form

Site: Observer: Date:

Area: Assistant: Start time:
Sky: Wind: | Temp: Stop time:
Species | Breeding Code / Habitat GPS Location Data (NAD 27)
Code Behavior Notes * Latitude Longitude

3

=

o

3

o

[+]

a

4

[+]

o

€

[s]

<

[+]

observed.

7 Use Breeding Codes recommended for point counts. Also note if an audio-lure (tape-playback) was used to attract the bird

Additional Notes on Survey:
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Table 1: Tiered Approach to Classifying Risk to Migrant Raptors
by Wind Power Development

*Risk assessment based on concerns for general rapior migration, for Bald Eagle (BAEA) or Golden
Eagle (GOEA) migration or concenirations.

High Potential Risk Sites

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
Allegheny Front Bedford, Blair, General, Yes #84 Allegheny | Yes
Clearfield, Centre | BAEA, Front
GOEA
Bald Eagle / Brush | Centre, Blair, General, Yes #32 Bald Eagle | Yes
Mountains Huntington GOEA Ridge
Conneaut Marsh / | Crawford BAEA Yes #7 Conneaut/ | No
Geneva Marsh Geneva Marsh
Kittatinny Ridge / { Monroe, General, Yes # 51 Kittatinny | Yes
Blue Mountain Northampton, BAEA, Ridge / Hawk
Carbon, Lehigh, GOEA Mt. Sanctuary
Berks, Schuylkill, ‘
Perry, Franklin,
Cumberland
Lake Erie Shore Erie General, Yes # 1 Presque Yes (NY)
BAEA Isle, #2
Roderick
Reserve
Lower York, Lancaster, BAEA Yes #56 Conjohela | No
Susquehanna Dauphin, Perry Flats, #57
River Conowingo
Reservoir,
Muddy Run,
#46 Sheets
Island
Archepeligo
Pymatuning Res. / | Crawford, Mercer | BAEA Yes #3 No
Hartstown Pymatuning,
Complex Hartstown
Complex
Second Mountain / | Lebanon, General, No? #43 St. Yes
Mauch Chunk Schuylkill, Carbon | BAEA, Anthony’s
Ridge GOEA Wilderness,
#44 Second -
Mountain
Corridor
Tuscarora / Cove Franklin, Fulton, General Yes #36 Tuscarora | Yes
Mountains Perry, Huntington, Ridge / The
Juniata Pulpit
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High Potential Risk Sites (continued)
Site Raptor

Counties Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
: Location (HMANA)
Tussey Mountain | Bedford, Blair, (General, Yes #81 Greater Yes
Huntington, GOEA Tussey
Centre Mountain, #35
Rothrock State
Forest
Upper Delaware Wayne, Pike, BAEA Yes #60 Upper No
River Monroe Delaware
Scenic River
Moderate Potential Risk Sites
Allegheny Ridge | Lycoming General, Yes None Listed No
GOEA
Backlog Mountain | Fulton, General No None Listed No
Huntington,
Mifflin, Juniata
Bald Mountain Luzerne General No None Listed No
Berry Mountain Dauphin, Perry General Yes None Listed No
Big / Sugar Valley | Clinton General No ‘| None Listed No
Mountains :
Brush Mountain Centre General No None Listed No
Catawissa Columbia, General No None Listed No
Mountain Luzerne
Dunning / Evitts / | Bedford, Blair General, Yes # 76 Canoe No
Loop / Lock / GOEA Creek
Canoe Mountains Watershed
Jack’s Mountain Huntington, General, Yes None Listed Yes
Mifflin, Snyder GOEA
Line / Little Northumberland General, No None Listed No
Mountains. GOEA
Mahantango / Dauphin, General Yes None Listed No
Buffalo Mountains | Schuylkill,
Perry
Meadow Mountain | Somerset (General Yes None Listed None
Moosic Mountain | Lackawanna, General No None Listed No
Wayne :
Nescopeck Mt. Columbia, (General, No None Listed No
Luzerne BAEA
Nittany Mountain | Centre General, Yes None Listed No
GOEA
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Moderate Potential Risk Sites (cont.)

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
North White Deer | Lycoming General, Yes None Listed Yes (historic)
Ridge GOEA
Penobscot/ Lee/ | Luzerne, General, No None Listed Yes
Wiikes-barre / Columbia BAEA
Wyoming Mits.
Peter’s Mountain | Dauphin, Perry General No #43 St. Yes
Anthony’s (historical)
. Wilderness
Shade Mountain Fulton, General No None Listed No
Huntington,
Mifflin, Juniata .
Shamokin Union, Snyder, General Yes None Listed No
Mountain / Montour,
Montour Ridge Northumberland
Sharp / Pisgah Lebanon, General No None Listed No
Mountains Schuylkill, Carbon
Sideling Hill Fulton, General, Yes None Listed No
' Huntington GOEA
South Mountain Adams, Franklin General Yes #40 Michaux No
State Forest
Spring Mountain | Carbon General No None Listed No
Stone Mountain Huntington General, Yes #35 Rothrock | Yes
GOEA State Forest /
Stone
Mountain
Town Ray Hills Fulion, Bedford General, Yes None Listed No
GOEA
Wills Mountain Bedford, Blair General, Yes None Listed No
GOEA
Low Potential Risk Sites
Big Mountain Northumberland, | General No None Listed No
Columbia
Broad Mountain Franklin General No None Listed No
Buck Mountain Columbia, General No None Listed No
Luzerne
Buffalo Mountain | Centre, Union General No #37 The Hook | No
Natural Area
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Low Potential Risk Sites (cont.)

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
Chestnut Fayette, General No #26 No
Ridge Westmoreland Youghiogheny
Valley /
Ohiopyle State
Park
First / Thick Centre General No None Listed No
Mountains _
Front Mifflin General Yes None Listed No
Mountain
Laurel Hill Fayette, General, No #26 No
Westmoreland, | GOEA Youghiogheny
Somerset, Valley /
Cambria Ohiopyle State
Park
Little Somerset, General No None Listed No
Allegheny Mt. | Bedford
Locust / Schuylkill, General Yes None Listed . | No
Nesquehoning | Carbon
Mts.
Long Mifflin, Centre | General No None Listed No
Mountain
Mahanoy Northumberland | General No None Listed No
Mountain
Martin Bedford General No None Listed No
Mountain
Negro Somerset General No None Listed No
Mountain
North Columbia, General Yes # 42 Loyalsock | No
Mountain Sullivan, State Forest,
Luzerne, # 48 Dutch Mt.
Wyoming Wetlands,
# 49 Ricketts
Glen State Park
Paddy Centre, Union General No None Listed No
Mountain
Polish Bedford General No None Listed No
Mountain
Savage Bedford General No None Listed No
Mountain '
Warrior Bedford General No None Listed No
Mountain
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Exhibit B (Explicitly Used in Conjunction with the Wind Energy Cooperative Agreement)

Pre and Post-Construction Monitoring of Bat
Populations at Industrial Wind Turbines Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission

February 23, 2007



I. Classification of Monitoring Effort for Bats for Pre and Post-Construction Monitoring

Pre- and post-construction bat monitoring efforts will be scaled to the type of bat activity
on or within 5 miles of the proposed wind power project area, as identified in the following three
site types. A Hibernacula of Concern is identified as a known hibernaculum that houses a large
number of bats {1000+ counted in an internal survey or 100+ captured via trapping), one that
supports a diverse number of bat species (4 or more species), or which houses the state
threatened small-footed bat (Myotis leibii) or the state and federally listed endangered Indiana
bat (Myotis sodalis) in Pennsylvania.

Sites are classified in the following three categories:
A. High Priority Sites:

1) Hibernacula of Concern exist on or within 1 mile of the project area or several
hibernacula occur within 1 mile of the project area.

2) A hibernaculum with >5000 bats is on or within 5 miles of the project area.

3) Any known occurrence supporting breeding or hibernating state-listed threatened or
endangered species is present on or within 5 miles of the project area.

Pre-construction work required:

1) Consultation with PGC required for state-listed bat occurrences.

2) Site-specific surveys include: spring migration and/or fall telemetry of a
maximum of 10 or more individuals as determined by the PGC to
determine areas of high use and travel corridors.

3) One season (April 1-November 15) of acoustic monitoring to determine
activity levels of bats within the project area.

4) One season of mist netting following USFWS guidelines to determine the
presence of Indiana bats and potential use of the area as maternity
colonies. Work is conducted by approved bat consultants that are
prepared to adhere with the transmitter requirements.

Post-construction work required:

1) Two years of mortality monitoring with possible extension based on
severity of impacts.

2) Post-construction acoustic monitoring for one season (April 1 — November
15) and concurrent with mortality monitoring.

B. Moderate Priority Sites:

1) Hibernacula of Concern exist between 1 and 5-mile radius of project area.

2) Any hibernacula on or within 5 miles of the project area contains between 1,000 and
5,000 bats.

3) One hibernaculum containing between 100 and 1000 bats on or within 1 mile of the
project area.



Pre-construction work required:

1) Pre-construction acoustic monitoring for a spring (April 1- April 30) and
fall season (July 15 — November 15), and concurrent with mortality
monitoring.

Post-construction work required:

1) Two years of mortality monitoring.

2) Post-construction acoustic monitoring for a spring (April 1- April 15)
season and a fall season (July 15 — November 15), and concurrent with
mortality monitoring.

C. Low Priority Sites: Criteria

1) No known presence of state-listed bats on or within 5 miles of the project
area. .

2) No known Hibernacula of Concern on or within 5 miles of the project
area.

3) No hibernaculum with more than 100 bats exists in the project area.

Pre-construction requirements: Acoustic monitoring from July 15-October 15,‘.
Post-construction: Standard post-construction mortality monitoting.

11. Protocols for Locating and Surveying Potential Hibernacula

Hibernacula (natural caves, mines, tunnels, and other underground workings) within the
project area should be located using mineral literature (The Pennsylvania Cave Database, maps
and records from the Office of Surface Mining, and the PA Bureau of Abandoned Mines) and
properly investigated by a USFWS approved bat consultant.

Due to the increased bat activity around such sites and/or the presence of threatened and
endangered species, Hibernacula of Concern on or within five miles of a proposed wind
development site triggers bat monitoring efforts. The Pennsylvania Game Commission (PGC)
will notify the developer if such a hibernaculum is known on or within five miles of the proposed
project and the developer should enter into consultation with the PGC to determine if additional
protection or investigation will be useful to siting turbines. The PGC may conduct a survey in or
around the project area for potential hibernacula that are not currently known and survey them
for the developer. In the event that the PGC survey results confirm a previously unknown
hibernaculum the PGC will notify the Cooperator and further coordination will be required. If a
mine is located and contains multiple entrances, then all the bats captured at each entrance will
be added together to determine if the site qualifies as a Hibernaculum of Concern.



~ The following progression of action should generally be followed in order to meet the
agreement, as fits the site classification hierarchy above:

1)
2)

3)
4

3)
6)

7

8)

9

10)

11)

12)

A consultant/cooperator will perform a literature search for potential hibernacula
within project arca.
Following the literature review, a consultant will conduct ground searches to examine
each identified potential hibernaculum, record the location with a GPS, and search for
unknown openings (mine collapse, abandoned tunnels, new caves, etc) within the
project area.

Consult with PGC to determine if any sites have ever been surveyed for bats.

PGC may conduct literature and ground searches for a potential hibernaculum located
up to 5 miles from the project area.

PGC may survey hibernacula up to 5 miles from the project area.
Newly discovered sites, and sites that have not been investigated within 10 years, will
be surveyed via the methods and protocols set forth in the USFWS mine sampling
protocol.

Bat consultants from the USFWS approved list must be hired to examine any
potential hibernacula within the project area.
If a state-listed species is located within the project area, the bat consultant will
consult with the Cooperator and PGC to discuss telemetry protocols, effort levels and
site specific details.
If the federally endangered Indiana bat is known to exist at any time within 5 miles,
telemetry may be requested, and areas of use are to be determined. Buffer areas
around the Indiana bat location should not be included in the project area.

Data must be entered on provided sheets (Appendix A) and submitted to the PGC
before construction. Maps should indicate all turbines, hibernacula surveys, and
results of telemetry if applicable.
All captures of state-listed bats must be photo documented as described in Appendlx
A

Genetic samples (wing punches) and hair sample collection need to be taken on all
individual state listed species Each individual will also be banded with a unique
band of appropriate size (Indiana bat bands must be obtained by the consultant from
the PGC). Consultants should contact the PGC prior to performing work.

- III. Protocols for Mist Netting Surveys

The length of the project area (or summation of all roads, whichever is longer) will be
tallied. There will be 1 mist netting station per kilometer of the project area. For projects that
are not linear in design, a polygon surrounding the entire project area will be tallied and there
will be 2 stations per square kilometer.

1) Mist nettmg shall follow USFWS guidelines in terms of both level of effort and samplmg
protocol except for the below additions:
All bat consultants to perform this work must be on the USFWS approved Indiana bat list
and obtain a special use permit from the PGC.
Proposals should be submitted and approved by PGC before work commences and
include a map of the project area, locations of the turbines, and estimated locations
targeted for net deployment.
All captures of Indiana bats should be photo-documented with profile shots of the head

* and shots of the foot and keeled calcar for Indiana bats as shown in Appendix A. Photos
of small-footed bats should clearly show the entire facial mask and foot as well.

2)

3)

4



5) Genetic samples (wing punches) and hair samples should be collected and marked for all
Indiana, small-footed, red, hoary, and silver-haired bats. Consultants should be prepared
to attach a unique band to each of these species and should consult with the PGC prior to
the commencement of work, with all data recorded on data sheets provided (Appendix
A).!

6) The bat consultant should have transmitters prepared for all captures of small-footed and
Indiana bats in order to locate roost trees. Transmitters should be capable of operating
for 21 days on the state frequency of 172 MHz. The PGC must be notified no later than
72 hours post capture and attachment of the transmitter.

IV. Protocols for Standardized Acoustic Monitoring of Bats

The recommendations following for acoustical monitoring are geared towards assessing
temporal and spatial activity of bats, with an emphasis on the migratory tree bats.

1) All met towers installed on site should be equipped with acoustic monitoring devices as
close to rotor zone as possible. It is suggested to have contractor attach equipment before '
tower is raised.

2) If possible, Met towers should be maintained for at least one year following construction
in order to complete acoustic monitoring.

3) All projects should use the same type of detector throughout the study.

4) Detectors should record from 30 minutes prior to sunset to 30 minutes following sunrise
every day.

5) Acoustical monitoring will record the number of bat passes per hour and will be entered

on data sheet provided. -

6) All recorded calls should be permanently archived for possible research needs and

submitted with final report.

7) Provide data regarding wind speed, humidity, and ambient temperature every 10 minutes
from the project area and concurrent with acoustic and mortality monitoring surveys.

8) All met tower locations must be recorded with GPS unit (decimal degrees, NAD 27

preferred) and should be reported on project maps.

9) All information gathered must be entered on Pennsylvania Game Commission survey
forms (Appendix A). _

10) Copies of all acoustic data sheets will be submitted in conclusive end-of-year reports to
the PGC Harrisburg, PA at the end of every calendar year.



APPENDIX A
COMMONWEALTH OF PENNSYLVANIA

Pennsylvania Game Commission, Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Procedure and format for permittee reports to the PA Game Commission when conducting
wind turbine pre-construction bat netting and bat detector surveys.

The report is divided into five sections which include: (1) Cover page, (2) Site Survey Record,
(3) Bat Measurement and Capture Data Forms, (4) Maps and (5) Photo Documentation.

Section 1 - Cover
A separate cover page should be provided for each project with the accompanying data of
Sections 2 through 5 contained within. An example is provided.

Section 2 - Bat Netting/Acoustic Survey Record
(FORM Wind-70008-PRE)

This is a mandatory two-page summary of site(s) surveyed, captures and bat detector tallies of
bat passes. It should be completed for all sites surveyed, including those with no captures. If an
additional technique other than mist netting and bat detector work is conducted, it should be
described in remarks. Complete 1 for each site survey night (If site is trapped twice, 2 site
survey records are required, etc.).

This form may not be modified for reporting because it is used for data entry. If necessary,
supplemental pages may be added to report unique data.

Section 3 - Bat Measurement and Capture Data Form
(FORM P-70008-M)

This form is mandatory for:
1. Myotis sodalis captures
Mpyotis leibii captures
Bats you are banding and all band recaptures
All radio-tagged bats (describe transmitter in remarks)

Bat species not usually found in Pennsylvania®*.
* Pennsylvania species: Myotis lucifugus, Myotis septentrionalis, Myotis leibii, Myotis sodalis, Fptesicus
Juscus, Pipistrellus subflavus, Lasiurus borealis, Lasiurus cinereus, and Lasionycteris noctivagans

kN

This form may not be modified for reporting because it is used for data entry.

The surveyor also has the option to use this form for measuring and reporting all bats. Al measurements should
follow North American collector standards (Nagorsen, D. W. and R. L. Peterson. 1980. Measurements and Weights.
Pp. 22-26 in Mammal Collectiors’ Manual. Royal Ontario Museum, Publications in Life Sciences). Banded bat
information will be maintained in a database and future recaptures of your bands will be reported to you.

- Section 4 - Maps
An example is provided. All survey sites will be reported on a map (preferably a 7.5° USGS
Topographic Map) so that locations can be accurately located and coordinates verified.

Section 5 - Photo Documentation
An example is provided. It is required that photographs be taken of identification characteristics
of all M.sodalis, M. leibii, and species not usually found in PA. The photos should be labeled
with the site, date and capture number.

Return reports to address on the heading of this page within 90 days of project completion.
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COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission

Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Section 1 - Cover

WIND FARM PERMITTEE
BAT CAPTURE / ACOUSTIC MONITORING PRE-CONSTRUCTION SURVEY REPORT

Permit Number

Project Name:

Company/
Organization/
Permittee Name:

Address:

Phone: ( ) - Fax: ( ) -

E-Mail:

Project Supervisor Name:

Supervisor Contact: Phone: ( ) -

E-Mail:

If this is contracted work, provide the name & address of the individual/organization work is
being performed for:




FORM Wind-70008-PRE COMMONWEALTH OF PENNSYLVANIA

02/05 Pennsylvania Game Commission
Section 2
BAT -NETTING/ACOUSTIC SITE SURVEY RECORD Page 1 of 3
1. Survey Date: 2. Company Name:
3. Reporter: 4. Assistants:

5. Site Name and/or Number:

6. Siteis (circle one): hibernation site summer habitat
7a. If hibernation site circle one: limestone mine, coal mine, limestone cave, sandstone cave, RR tunnel,

other structure, describe -

7b. If summer habitat, describe area being sampled (e.g. forested stream or forest clearing with stream):

8. County: 9. 7.5 Quad.:
10. Was site GPS’d (required) YES - NO
11. Geographic Coordinates (D-M-S): Latitude: °- - ”N, Longitude: °- - "W

Datum (circle one): NAD27 (Preferred), NAD83, WGSE84, Other:

12. Ownership and Access: (Who owns sife or conirols access? Give name and address.)

13. Time (military) & Temperature: Start Time h  Stop Time h Total Minutes:
Start Temp. °C End Temp. °C
14. General Weather (circle one): Clear; Partly Cloudy; Mostly Cloudy; Cloudy; Drizzle; Intermitient Rain;
Steady Rain; Thunderstorms; Snow; Other:
15. General Wind Conditions (circle one): Calm, Breezy (Leaves Rustling), Windy (trees swaying).

16. Capture Setup at Site (Minimum of 2 sets required at each site):

Set # Type Count Dimensions Description TOTAL AREA
: (m)
1 “Nets 4 12mx 2.6m Stacked over trail 124.8sq. m
Total Capture Area: 5q. m



Section 2 COMMONWEALTH OF PENNSYLVANIA Page2 of 3
Pennsylvania Game Commission
Date:

(Site Survey Record — Continued) Site Name/No.:

17. Describe habitat 150 m around site: (fopography and vegetation including dominant tree species.)

YES / NO (if "NO" only enter numbers in Total columns)

18. Was reproductive status checked?
*CAPTURE RESULTS

No. Total

No. Total Number of

Number of
No. Adult Males Juv.

i — 3 1.2 | 1 1

-Eplesicus fuscus I 7

No. Species

Adult Females Juv.
Species NR | PG | L L PL_| Fem. | Fem. SCR | NR Male | Males Totals
T 1 2 1 7

Myotis

lucifugus
Myotis

septenirionalls

Myotis

leibii
Myotis

sodalis

Eptesicus

Jfuscus

Pipistrellus
subflavus

Lasiurus

boreaiis
Lasiurus
cinereus

Lasionycteris

noctivagans
Other — specify:

Other — specify:

Grand
Total

Reproductive Status: NR= nonreproductive, PG= pregnant, L— lactating,
PL~ post lactating, SCR= scrotal/epididymis swollen.

*Complete Measurement and Capture Data Form for all:

(1) Mbyvotis sodalis, (2) Myetis leibii, (3) bats you are banding or band recaptures,
(4) radio-tagped bats and (5) bat species not usually found in PA.

Comments:



Section 2

COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission

Page3of 3

DATE.:
19. ACOUSTIC MONITORING: (Tallies of bat passes / honr. Use military time and record sunset/sanrise times in comments. )
Hour # Hour # Hour # Hour # Hour #
Start Start Start Start Start
Time: h Time: h | Time: h Time: h Time: h
Start Start Start Start Start
Temp: °C | Temp: °C |} Temp: °C | Temp: °C | Temp: °C
Start Start Start Start Start
Time: h Time: h | Time: h Time: h Tune: h
End End End End End
Temp: °C | Temp: °C | Temp: °C | Temp: °C | Temp: °C
For bat defector passes where calls can be identified by Genus and/or species, record identificafion daia below by call tallies
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species; Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls;
Genus; (Genus; Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Genus: Genus: Genus; Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Genus: Genus: Genus; Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calls:
Hr# Hr# Hr# Hr# Hr#
No. of No. of No. of No of No. of
Unk. Calls: Unk. Calls Unk. Calls: Unk. Calls: Unk. Calls:
Hr # Hr# Hr# Hr# Hr#
Total Total Total Total Total
Calls: Calls: Calls: Calls: Calls:
Comments:
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DRAFT

Section 4 - Maps (example)

Blair Co., Blandburg Quadrangle, Bells Gap Area.
Location of Sites 1, 2, and 3 for Project PA-24
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Exhibit C (Explicitly Used in Conjunction with the Wind Energy Cooperative
Agreement)

Protocols to Monitor Bat & Bird Mortality at Industrial
Wind Turbines Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission
February 23, 2007



Post-Construction Mortality Monitoring

I. Duration and Frequencyv of Monitoring:

All mortality monitoring should take place daily for the period
between April 1 and November 15 for 2 complete years following
construction, unless other mortality information is available and the
PGC can adequately justify a reduced monitoring effort. For higher risk
golden eagle migration routes, as designated in page 11 of Exhibit A,
additional monitoring may be requested. Mortality monitoring should
commence at sunrise and an appropriate number of surveyors must be
hired to complete surveys of all turbines within 8 hours. Turbines that
are being chosen for monitoring should be determined with the initial
proposal so the location of acoustic monitoring devices can be
coordinated to occur at the same locations.

II. Number of Turbines to Monitor:

The number of turbines monitored will follow the guidelines
below as per “Standard Mortality Transect Survey”, and will include at
least one validation procedure to correct bias. Validation procedures can
include, but are limited to the use of nets, the use of dogs, thermal
imaging, or night optical device. Monitored turbines shall be identified
in consultation between the parties and based upon pre-determined bat
and bird risk assessment. A minimum of 10 turbines will be sampled, or
a maximum of 20% of the turbines in the project area (whichever is
greater). If the project contains less than 10 turbines, all turbines in the
project area will be sampled unless otherwise agreed to by the
Commission.

III. Mortality Monitoring Procedure

Carcass removal and searcher efficiency trials will be performed,
and the duration, frequency and number of turbines to monitor are the
same.



At each turbine to be monitored, a rectangular plot that is 120
meters by 120 meters will be centered on the turbine. Although
evidence suggests that > 80% of the bat fatalities fall within % the
maximum distance of turbine height to ground (Erickson 2003a,b)
search areas vary and often do not allow surveys to consistently extend
to this distance. Therefore, the searchable area underncath turbines will
be delineated and mapped, and estimates of mortality will be produced.
Maps are to be constructed illustrating all turbine locations, a designated
numbering system for turbines, 120 meter plot, boundaries of survey
arcas, and searchable areas (broken down into visibility classes and
transect numbering if performing standard transect surveys).

1) Times spent surveying each turbine should be recorded daily and
remain consistent.

2) All information gathered (i.e. specimen location, species,
transect/net grid number, etc.) should be entered on data sheets
provided. Any mortality that occurs to state listed endangered or
threatened species should be reported to the PGC within 72 hours.

3) Any large mortality events (> 50 total animals) or mortality of any
eagle, or threatened or endangered species that occur outside of the
survey periods are to be reported to the PGC within 72 hours.

4) Separate data sheets will be used for each date of survey
completed. All carcasses are to be picked up and bagged upon
discovery. They are to be identified, handled, and labeled
properly, in accordance with the special use permit, with the date,
turbine number, transect number, and unique specimen number.

5) All specimens located should have an azimuth from tower and
distance to turbine, and recorded on data sheet. It is appropriate to
use a numbered flag for each specimen and record distance and
azimuth upon completion of transect searches, so long as flags are
removed after each day/turbine.

6) All carcasses are to be properly identified, labeled, frozen daily,
and submitted with data sheets every 2 months to the local regional
office of the PGC.

7) A summary report of this monitoring, including all data sheets and
maps are to be submitted with the annual reports (due December
31) until monitoring is complete. A complete set of post-



construction bat mortality data sheets, all acoustic data sheets with
passes/hour, species identification charts, etc. should be included.

Standard Mortality Transect Surveys:

The basis for the methods to be followed for this procedure are set
forth by Erickson 2003a, 2003b, Bats and Wind Energy Cooperative
2005 final report, and Kerns and Kerlinger 2004. Areas defined for
surveys should be mapped and depict not only prominent structures and
area, but in addition to previous studies, label search areas into 1 of 4
visibility classes. All visibility classes represented should be included in
the map and proportion of each noted in report. Each visibility class will
be equally tested with a minimum of 200 trials using carcasses returned
by the PGC.

Visibility Classes: FEach turbine will have the vegetation in the
searchable area defined into one of the following 4 classes and mapped
for submission.

Class 1 (easy): Bare ground 90% or greater; all ground cover
sparse and 6 inches or less in height (i.e. gravel pad or dirt
road).

Class 2 (moderate): Bare ground 25% or greater; all ground cover
6 inches or less in height and mostly sparse.

Class 3 (difficult): Bare ground 25% or less; 25% or less of ground
cover over 12 inches in height.

Class 4 (very difficult): Little or no bare ground; more than 25% of
ground cover over 12 inches in height.

1) Following the establishment of searchable areas, the breakdown of
this area into visibility classes, and mapping of each turbine,
transects should be established at no greater than 6 meters apart
and marked every 10 meters.



2) Each transect will be walked with % of the distance between
transects equal to the distance on each side to be examined by the
searcher.

3) As transects are searched, carcasses should be bagged and labeled
properly (date, turbine number, transect number, carcass number)
and a numbered flag placed in their place. At completion of each
turbine, the distance and bearing from each turbine should be
recorded and then all flags removed.

4) Searches will be abandoned if severe weather is present, and
continue if it clears. The time spent searching at all turbines will
be recorded and should be consistent.

V. Validation Guidelines

Performing carcass removal by scavenger and searcher efficiency are the
standard methods performed together to correct for biases in data
collection. Below are accepted techniques to perform this correction.
However, please note the PGC will consider alternative methods of
validation, to include but not limiting to the use of dogs, thermal
imaging, night optical devises etc.

Carcass Removal Trials

Because there are numerous variables that may make every turbine
unique, we suggest placing an equal number of carcasses per turbine to
be monitored for removal by scavengers. Additionally, all 4-visibility
classes should have an equal sample size. A random bearing and
distance from the turbine should be selected to determine placement of
the carcass. For these trials, carcasses must be placed within the
surveyed area underneath turbines after sunset and under darkness, and
monitored for removal every 12 hours. Ideally, the total number of bird
and bat carcasses used should be representative of the actual size and
species of killed animals, with no less than 50 specimens monitored per
year. These trials should be performed periodically throughout each
monitoring session. Before placement, each carcass must be uniquely
marked in a manner that does not cause additional attraction and have its
location recorded. Records shall include the turbine number, a brief
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description of immediate vegetation that may impede visibility,
classification using one of the 4 visibility classes described above, and
length of time before removal.

V1. Searcher Efficiency Trials

To produce the best estimates of mortality, a high number of
searcher efficiency trials will be performed. A minimum of 200
individual trials will be performed to test searchers. The carcasses will
be toe clipped to identify and number them. Carcasses missed by
searchers will be picked up after their survey is complete and will be
used again. Because a number of samples will be collected from all
dead bats, each carcass recovered will be submitted to the PGC and the
appropriate number needed for testing will be returned. The habitat
surrounding turbines may vary considerably and searcher efficiency
appears highly correlated to visibility and habitat types. Therefore, the
search area defined for each turbine surveyed will be divided into the 4
visibility classes (illustrated on map). An equal number of carcasses
will be placed in each visibility class, and will be placed at a random
azimuth and distance. Each turbine monitored by searchers should be
examined, with an equal number of carcasses placed at each turbine.

Testing should occur sporadically throughout monitoring periods
and searchers should not be made aware they are being tested. An effort
should be made to test searchers equally during both inclement and good
weather, with weather conditions recorded. Carcasses placed should be
representative of the percentage and number of species found during the
mortality monitoring, and should replicate the manner in which the
majority of bats are found in that visibility class (i.e. crawled under
vegetation). An effort to maximize the number of carcasses placed is
best, with no less than 200 per year.



COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission
Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Section [ - Cover

V. WIND FARM PERMITTEE .
V. POST-CONSTRUCTION BAT MORTALITY SURVEY
REPORT
Permit Number
Project
Name:
Company/
Organization/
Permittee Name:
Address:
Phone: (___ ) : Fax:(__ ) :
E-Mail:
Project Supervisor
Name:
Supervisor Contact:  Phone: ( ) -

E-Mail:

If this is contracted work, provide the name & address of the
individual/organization work is being performed for:




FORM Wind-700608-Mort-1 COMMONWEALTH OF PENNSYLVANIA
02/05 Pennsylvania Game Commission

GPS Locations of All Wind Turbines at this Project.
(Provide Lat/Lon coordinates in Degrees, Minutes & Second (DMS)

format.
Also provide datum used (NAD27 Preferred)

Project Page: of
Name: '

Total No. of Turbines:

Lat/Lon GPS Location Information (DMS)

for All Turbines.
DATUM used:
Turbine Latitude Longitude Comments
No.
8] ¢ 4L 0 ¢ 11
o ¢ 121 o] € 13
o ¢ 111 (o] £ 13
o c 134 [¢] < 1]
o ¢ 13 [+] [ (13
o ¢ 113 0 13 (11
o ¢ €< 1] < [13
o < [ o < [13
0 ¢ ¢ (] 4 [13
0 ‘ [ 1] 4 13
0 ‘ %) o ‘ «
0 < 13 (V] 4 13
0 < [ o < [11
4} < €< 8] < . €1
0 < << [A] < 11
0 < e 0 4 34
0 < &6 L8] ‘ 11

Use additional pages if necessary




FORM Wind-70008-Mort-2 COMMONWEALTH OF PENNSYLVANIA
02/05 Pennsylvania Game Commission

Description of Wind Turbine Searched for Carcasses

Project Name: - Turbine Number: _
1. Diameter of Blade Span: m Number of Blades:
2. Blade Height Above Ground- Max.: | m;
Min.: m
3. Surface Area of Search Plot: m’

4. Attach map of each turbine with 120 meter plot, search boundaries,
location and numbering of transects/area covered by nets, and vegetation
classification if applicable on separate sheet.

5. Attach a spreadsheet with weather data collected at 10-minute intervals.
Data should include wind speed, temperature, precipitation, cloud ceiling

height, and height and altitude of monitoring device.

6. General Habitat Description and Topography within 100 m of Turbine:

7. General Habitat Description and Topography >100m from Turbine:



FORM Wind-70008-Mort-3a COMMONWEALTH OF PENNSYLVANIA

02/05 Pennsylvania Game Commission
Daily Search Summary
Page: of

Project Name: (complete each day of search)
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Turbine Time Number of Carcasses
' Found
Date | Number | Observer { Start | End | Weather” | Bat | Bird | Other | Total | Comments

"Weather: F=fog, D= drizzlé, R= steady rain (Use additional Pages as needed)
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PENNSYLVANIA GAME COMMISSION (9/22/09)
BALD EAGLE NESTING SURVEY PROTOCOL

The bald eagle (Haliaeetus leucocephalus) is a state listed threatened species known to nest in
wooded areas in the vicinity of large bodies of water or wetlands. . The nest is typically placed in
a fork high in a tree, usually 40 to 100 feet above ground. White pine, sycamore, red oak and red
maple seem to be preferred nesting trees in Pennsylvania. The nest trees typically are in large
mature stands of timber with an open and discontinuous canopy that allows for an easy flight
path to and from the nest. Occasionally isolated trees, snags, or artificial structures are used.
Most eagle nests in Pennsylvania have been placed in view of a large body of water and within 1
mile from their primary food although new sites are sometimes 2 or more miles from large
bodies of water. Mature forests associated with bodies of water greater than 20 acres or major
rivers are considered potential habitat for nesting bald eagles.

This protocol provides a framework for conducting surveys to determine presence or absence of
the species in and adjacent to a project area. The following surveys should be conducted afier
the Pennsylvania Game Commission (PGC) has indicated the presence of potential eagle nesting
activity in or adjacent to the project area. Coordination on state listed endangered, threatened,
and special concern species of birds and mammals is done through the Division of
Environmental Planning and Habitat Protection located at the PGC office in Harrisburg, PA.

SURVEY METHODS

Bald eagles are easily surveyed because of their large (5-10ft diameter) and conspicuous nests
that are located in tall trees usually within sight of bodies of water. Surveys should be conducted
between February 1 and May 1 in any area over, adjacent, or within 2 miles of large bodies of
water or major rivers. The surveys should be conducted at least 3 times with a minimum of 3
weeks between survey dates. The bald eagle is prone to indirect disturbance factors that can
cause them to abandon a nest site. In order to assess potential impacts it is required that the nest
site surveys be conducted within the project area and extend 1/4 mile beyond the outer project
area boundary.

Surveyors should not approach any closer to active nests than is needed to identify the species,
determine the nest location, and determine the nesting status. Approaching too close to the nest
or multiple visits can disrupt nesting activity and may cause nest abandonment. If a nest is
located the PGC should be contacted immediately for further instructions.

A brief report should be developed and sent to the Pennsylvania Game Commission, Division of
Environmental Planning and Habitat Protection, that includes the project description, days and
times the surveys were conducted, nest location (s), species heard or seen (bald eagle plus any
other species of special concern), weather conditions, a map of the survey areas and nest location
(s), photographs of the surveyed wetlands, etc.

For additional information contact: Pennsylvania Game Commission
' Division of Environmental Planning and Habitat Protection
2001 Elmerton Avenue
Harrisburg, PA 17013
(717) 783-5957

* In addition to being protected under State law, the bald eagle is also protected under Federal
law. The U.S. Fish and Wildlife Service may require additional surveys (aerial or others) above
and beyond those recommended by the PGC.



s

GCommonwealth of Pennsylvania
Pennsylvania Game Commission, Bureau of Wildlife Management
Wildlife Diversity Section
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Protocol for Assessing Abandoned Mines/Caves for Bat Surveys

In general, openings can be dismissed from bat surveys when:

1. There is only one horizontal opening less than 6 inches in diameter and no or very little
airflow is detected. :

2. Vertical shafts <1 foot in diameter.

3. Passage continues less than 50 feet and terminates with no fissures that bats can
access.

4. Mines that are prone to flooding, collapsed shut and completely seéled, or ofherwise

inaccessible to bats.
5. Openings, which have occurred recently (within 1 year) due to subsidence.

Additional notes: Bats can access mines via old open buildings such as a fan house. Foliage and ofher vegetalion in
front of mine openings do not stop use by bats. They can navigate through foliage. Collapsed enirances with mulfiple
crevices between boulders elc. are accessible to bats and should be sampied. Collapses completely sealed with fine soil
are of course inaccessible o bals.

Sampling Dates, Times and Temperature Criteria

1. Spring sampling will be conducted between: | April 10 thru May 10

2. Fall sampling will be conducted between: September 15 thru October 31

3. Sampling will start ¥z hour before sunset and continue for at least 5 hours.
4. Weather must provide for:

a. Temperatures >50°F {10°C) for first 2 hours of sampling énd not fall below 35°F (1.6°C) by
midnight.

b. Atleast 3 hours free of heavy rain and thunderstorms.

5. Sampling will be conducted on two 'evenings. If no captures occur and no bat activity is noted with
a bat detector on the first evening during acceptable weather conditions, sampling can be
suspended for the site.

6. The shining of lights, and noise will be kept to a minimum with no smoking around the sample
site. The use of radios, campfires, running vehicles, punk sticks, citronella candles and other
disturbances will not be permitted within 300 feet of site during surveys.

7. Before conducting surveys, local residents and/or law enforcement agencies should be informed
of the scheduled nighttime acfivities.



Equipment

No equipment, fitter or other debris will be feft unattended at site that could restilt in the capture or entanglement of any
animals. Any equipment stored at site between sampling sessions will be clearly labeled with contact information.

Harp Trap: Place in front of opening and block surrounding space with plastic sheeting or bird
netting. Traps should be tended at least once per hour. When the catch rate is high
(>25 bats per hour) or during inclement weather, fraps shouid be tended more

frequently.

Mist Nets: 50 denier, 38mm mesh. Place in front or-around opening. Nets need to be monitored
closely and checked at least once every 20 minutes. At sites with a heavy bat swarm,
the net may need to be monitored continuously.

Bat Detector: A bat detector should be on site to monitor bat activity when trapping or netting. Bat
passes should be monitored and tallied for at least one hour after 10pm. Bat tallies
should be reported along with the time samplied. Reporting format will be: Start and
end time for 1-hour sample period and bat passes for that hour. :

Other: In situations where it is too dangerous to approach an entrance, bat detectors and/or
night vision/infrared recording devices may be used to monitor and record bat activity
to determine bat use of the site. Bat activity in or around the entrance can be
monitored by counting bat passes with a bat detector, or night vision/infrared video
tapes can be made providing actual counts of bats entering the opening. As with
trapping, monitoring should be conducted for 5 hours. Reporting format will be: Start
and end time for 1-hour sample period and bat passes for that hour. :

Reporting

In addition to reports for the client, the Pennsylvania Game Commission requires copies of the report
as part of the vendor's permitting requirement. To simplify data entry, mandatory sampling summary
forms are also required by the PA Game Commission for bat surveys within the Commonwealth. |f
the vendor did not receive a copy of the data form with the permit, they can be obtained by contacting
the: -
Pennsylvania Game Commission
Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797
717/787-5740

INTERIOR WINTER HIBERNACULA SURVEYS

Sites that are determined to be safe for entry to conduct winter counts (primarily caves & stable hard
rock mines) will be coordinated with the PA Game Commission, Wildlife Diversity Section and
scheduled for interior surveys between January 1 and March 10. Contact information for the Wildlife
Diversity Section is:
PA Game Commission
Bureau of Wildlife Management, Wildlife Diversity Section
2001 Elmerton Avenue, Harrisburg, PA 17110-9797
(717) 787-5529
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| ' 1299 HARRISBURG PIKE
LANGASTEH cu“NTY Efﬂggééaﬁmmm
snl.ln WASTE MANAGEMENT PHONE: (717) 397-9968
AUTHORITY ' C Wwlswmaorg

October 6, 2009

Ms. Melinda Turner

United States Fish and Wildlife Service
315 South Allen Street, Suite 322

State College, Pennsylvania 16801-4850

Re:  LCSWMA/PPL Wind Energy Project
Manor Township, Lancaster County, PA

Dear Ms. Turner,

Per our telephone conversation, the Lancaster County Solid Waste Management Authority
(LCSWMA) and PPL Development Company, LLC (PPL} are requesting informal consultation with
the United States Fish and Wildlife Service {USFWS) regarding the above referenced proposed
Wind Energy Project. This consultation is being requested as 'suggested by Ms. Tracey Librandi
Mumma {(Wind Project Coordinator for the Pennsylvania Game Commission) and in accordance
with the USFWS National Bald Eagle Management Guidelines, May 2007 {referred to as
Guidelines) in order to confirm compliance with the Bald and Golden Eagle Protection Act and
the Migratory Bird Treaty Act, as Bald Eagles are known to the project area.

Project Description and Slte Location

PPL and LCSWMA are proposing to install wind turbine generators (WTG) at the Frey Farm
Landfill {FFLF), Manor Township, Lancaster County,PA {Figure 1, Project Vicinity Map).The
project is situated south of Columbia Boro and along the Susquehanna River at Lake Clarke. To
mitigate against potential migratory bird impacts, the proposed project size has been reduced
from four (4) WTGs to two (2) WTGs. The two (2} proposed WTGs are rated to generate 3.2
megawatts of electricity. The hub height of the wind turbines will be approximately 80 meters
above grade with the the rotor diameter approximating 77 meters. The wind turbines would
also include a section of new transmission line to connect the wind turbines to either an end
user location, which is located on an adjacent property, or to the grid. The proposed project is
situated adjacent to an active municipal solid waste landfill; accordingly, land disturbances are
minimal and access is readily available.

The approximate locations of the WTG locations and the associated investigation area are
illustrated on the enclosed Figure 2, Site Location Map (Safe Harbor, United States Geological
Survay {USGS) 7 % minute guadrangle dated 1995). Although five {5} potential turhine sites are
shown, only two (2) turbine sites {(“Tower 1” and “Tower 2”) wili be selected.

LAWPDATABKNWWORDAWind Project USFWS lefler.doc



Access for the proposed WTGs during construction will be made using existing landfill roads.
Upon project completion, areas surrounding the turbines will be planted with native grasses
and regularly maintained to minimize potential raptor activity in and around the wind turbines.

Existing WGT Investigation Area and Site Conditions at the Frey Farm Landfill

The WTGs are proposed within the landfill property and adjacent to landfill activities. The
investigation area includes five (5) potential WTG locations but only two (2) turbine locations
will be selected. Existing habitat at the proposed WTG locations is primarily comprised of active
hayland, maintained grass areas and herbaceous vegetated soil stockpiles.

Bald Eagles are known to the project investigation area and vicinity. An active bald eagle nest
site (spring 2009) was located across the Susquehanna River from the landfill on the forested
river slope in York County. Conejohela Flats Important Bird Area (IBA) #56 is situated greater
than 1 mile north of the landfill and potentlal WTG locations.

Agency Coordination

Consultation has been initiated with the Pennsylvania Game Commission (PGC). PPL and
LCSWMA representatives met with Ms, Tracey Librandi Mumma, Wind Project Coordinator for
the PGC on July 23, 2009. During the meeting, Ms. Librandi Mumma suggested that PPL and
LCSWMA initiate consultation with the USFWS.

Preliminary Threatened and Endangered Species Review
The Pennsylvania Natural Heritage Program’s Environmental Review Tool determined that

there are “no known impacts” on species of concern under jurisdiction of the USFWS and no
further review is required by the USFWS. A signed copy of the En\nronmental Review Recelpt
and Form are attached for your review.

Raptor / Eagle Migration Monitoring

PPL and LCSWMA initiated a spring 2009 raptor and eagle migration survey in order to gather
ecological data early in the project development phase. The raptor and eagle migration survey
was conducted in accordance with the Pennsylvania Game Commission’s Wind Energy
Cooperative Agreement, Exhibit A, Protocols to Monitor Bird Populations at Industrial Wind
Turbine Sites. The draft spring monitoring report was submitted to the PGC; as will the fall
survey.

Bald Eagle and Osprey Nest Survey

An active Bald Eagle nest was observed approximately 1.5 miles away on the wooded hillside on
the western border of the Susquehanna River opposite the landfill during the spring 2009 pre-
construction migration monitoring. A Bald Eagle and Osprey nest survey was requested by the
PGC during the July 23, 2009 wind energy voluntary cooperative agreement meeting between
the PGC, PPL and LCSWMA. The nest survey will be conducted in the 2009-2010 winter season
to identify the locations of nests within the wooded hillsides (Lancaster and York borders} of -
the Susquehanna River in proximity of the proposed WTG locations. The nest survey will be

10/06/2009 LXWPDATANBKNYWORIDAWind Projea USFWS letter doc



conducted by helicopter boarded by two biologists. Data will be recorded and documented in a
nest survey report.

Thank you for your assistance with this project review. If you have any questions regarding this
investigation, or if you require any additional information, feel free to contact me by email at
bnorris@lcswma.org or {717) 735-0163. Your time and attention to this request is greatly
appreciated.

Sincerely,
Brooks K. Norris

&g/woés C 7 W

Senior Manager, Technical Services

Enclosures:  PNDI Project Environmental Review Receipt and Form
Figure 1 — Project Vicinity Map
Figure 2 — USGS Map

Cc: Mr. Jim Warner; LCSWMA
Mr. Steve Gabrielle; PPL
Ms. Michelle Cohen; ARM Group
Ms. Tracey Librandi Mumma; PGC

10/06/200% LAWPDATABEKNWORDWind Project USFWYS letter.doc
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Pennsylvania Natural Diversity Inventory
* ... Project Planning & Environmental REeview Form

“This ferm provides gite information necessary to perform an EnvimomentalReview [orapecisl moem species and resowres bated under the Endangered
Species Act of 1973, the Wild Resoure ConservationAdt, the Pennsylvania Fieh and Boat mde or the Pannsyhrania Game and Wildlifa Code.

Applicant Infarmation

Hinue: Ppl Development Company Ile Attn: David Orinsla

Audedress: 2 North 9th Street (GENPLS), Allentown, PA 18101

Phume Muindwy. (610) 774-3867 Fos Wuobergl0-T74-4198

Contact Person Information - ildifferent [rom applicant
Mawe: Avm Group, Inc. Attn: Michelle Cohen
Address: 1129 W, Governor Road, Hershey, Pa 17033

Phone Number: 717 533 -8600 Fan Mumber:717 533-8605
Project Information

Projeet Namwe: Frey Farm Landfill Wind Energy Project

Project Locution: Frey Farm Landfill

Munwipality: Manor Township County: Lancaster

B4 Atiach o enpy of o USO8 7 % Minute Quimbsangle Map wath Peoject Boundavies ceavly markel,
TGS Quad Name: Safe Harbor

Project Description
Pl'OpD.‘SBd Pr()jec t .\BTiV]tV Citechuting A LL ol distudsane ares sl remund conditiig =t

Refer to the attached cover letter for a detailed project deseription. PPL and the Laneaster County Solid
Waste Management Authority (LCSWMA) are proposin g to install wind turbines at the Frey Farm
Landfill. Five potential wind turbine generators (WTGs) are being investigated. However two proposed
WT'G will be selected. The two WTGs are expected to generate approximately 4 megawatts of
electricity. The hubheight will be approximately 80-100 m {meters) and the rotor diameter is expected
to be approximately 70-90 m. The WTGs will be lpcated in upland areas within a non-operational
portion of the FFLF property . Existing land use at the turbine locations and the propased construction

disturbance areas is primarily comprised of hayland, maintained grass areas and herbaceous vegetated
soil stockpiles.

Total Acves of Property: 20 Avrenge B be Tapacted: 5
[o Wil the entite project ocear Inaron an existing hailding, parking ot deiveway, rond. maiacnmed mued shoulder,
stveed, runway . paved area, eailead boed, oe oadnlained lawn? Yes[ ] No

Age there guy waterways or wajerhndios (intenaitie e oe pevenainl rivers, steeants, oreeks, telbaravies, lskes or
ponelsd i ur near the project area, o on Lhe Toned paesd? I so, how neny ol away iz ubhe project”

Yes X 350 Feet No

A A wetlinds lueated o wiliin 300 leet of the pooject area? Yes (1 MNoB 1r Mo s thisz the weull of 1
wetland de-linearion” No

[fyou have a "PNDI Project Environmental Review Receipl" with potential impacts, please send a receipt copy, this completed form, and
a USGS Quad Map to the agencyfagenciesnoted on the receipt. TF you are unable to generate a PNDI Receipt because you do not have
Internet access, complete this form, attacha JSGS Quad Map, and send them to your local EP or County Conservatiom District, For
review of a "Large Project.” please send form and mapto all the agencies liated below. See page2 for more information
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Dept. of Conservationand Natural Resources PA Fishand Boat Commission

Burean of Forestry, Ecological Services Sechon Natural Driversity Secticn
400 Market St., PO Box 8552 450 Robinson Lane
Harrisburg, PA 17105 Bellefonte, PA 16823
Fax: 7177720271 Eax 814-358-5175
PA GameCommission US Fish and Wildlife Service
Bureau of Land Management Endangered Species Biologist
2001 Elmerton Avenue 315 80uth Allen St, Suite 322
Harrishurg, PA 171109797 State College, FA 18801
fa: 7177876957 no faxes pleasze

How to Use the PNDI
Project Planning & Environmental Review Form

How_do 1 access the PNDI Environmental Review Tool?
Visit www.naturalherit age.state.pa.ua. Click on “PNDI Pmject Planning and Environmental Review” on the bottom
left corner of the homepage to access the toal. Follow this link to amess the ER Tool and for step-by-step
nséructions on using the ER Tool, FAQ)'s and access to an electronic version of the PNDI Form.

When do I use this form?

1. Before conducting the PNDI online search

The Applicant ean complete the PNDI Form and submit it to the person conducting the online PNDI Project
Planning and Environmental Review Tool search. This person performing the search could be somecne from
DEP, the County Conservation Districts, or a consultant. Alternatively, if the Applicant plans to conduct the
PNDI online search his or herself—a search form: is not needed prior to the PNIH online search.

2. After conducting the PNDI online search

If your PNDI Project Environmental Review Receipt has “Potential Impacts,” DEP and the jurisdictional
agencies require that you submit additional information to the apencies noted on the Receipt for further review.
Please send a copy of the PNDI Receipt, a completed PNDI Form, and a USGS 7.5 minute quadrangle map with
project boundaries delineated on the map to the agencies referencad on your PNDI Remipt,

3. Ifyour Project is a “Large Project”— too large/long to sewrch on the online system
Projecta are considered “Large Projects” when the ENTIRE project is:

* LinearLarge Projects that exceed map limits: approsamately 2-2.84 miles depending on browaer size

= Pmjects that will not fit on 1:24,000 scale mep. Project Maximums: 1024 x 768 browsers: 2625 acms;
15,000 feet long x 7600 fet wide; approximately 2.84 miles 300 x 600 hrow sers: 1050 acres: 11,000 fest
long x 4000 feet wide, approximately 2 miles

* Township-wide, Countywide or Statewide Projects. Examples: Act 537 Sewage Plaps, Wind Farms,
Roadway Improvements exceeding map limits abova.

For “Large Project’ review, please forward a completed PNDI Form and a USGS 7.5 minute quadmngle with
project boundaries and quad name marked on the map to DCNR, PFBC, PGC, and USFWS (contact information
on page 1 of form). Due to system limitations and apency requirements, projects should not be submitted
piecemeal. The entire project area including roads and infrastmcture should be submitted as a single unit.

PNDI Form Definitions

Applicant: Person that owns the property or is proposing the project or activity
Contact Person: Person to receive response if different then applicant {e.g. Consultant}
FProject Neme: Descriptive title of project (e.g. Twin Pines Subdivision, Miller Bridge Replacement)

A100-FM-FROMGL 872005 PMDI Form Paga?al 3



Project Location: Description of actual location {e.g. Intersection of Smith and Clay Rd_, Latitude & Longitude)

Proposed Activity:Include ALL emrth disturbance activities for project (e.g. for a timber sale—include stream
crossings, cutting areas and new roadway accesszas). Alsoincdude Cuwrrent Conditions (e, housing,
[armland, current land cover), and how Construction/Mai ntenance Activity is to be acoomplished

Total Acres of Property: Enthe site acreape (e.g. limber sale property—including mwad access {200 acres)

Acreage to be Impacted . Disturbance acreage (e.p. timber sale—if the property is 200 acves, but only 100 acres
will be disturbed, for example: cutting on 90 acres, a rad impacting 10 acres); include
all temporaxry and permanent activities

8100-FM-FROLGL 82005 PNDI Form Page ol 1



PNDI Project Environmental Review Receipt

1. PROJECT INFORMATION

Project Search [D: 2000916210107

Project Name: LCSWMA/PPL WIND ENERGY PROJECT

Date of review: 9/16/2009 9:33:47 AM

Project Category: Energy Storage, Productlon, and Transfer,Energy Production
{(generation),Wind power facility {wind farm, turbines) - new, expansion, madification

Projecl Area: 7.3 acres

County: Lancaster Township/Municipalily: Manar
Quadrangle Name; SAFE HARBOR

ZIP Code: 17516

Decimal Degrees: 39.95356 N, --76.45519 W

Degrees Minutes Seconds: 39° 57" 34.4" N, -76° 27' 18.7" W
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2. SEARCH RESULTS

Agency Results

Response

PA Game Commission Potential Impact

FURTHER REVIEW IS REQUIRED, See
Agency Response

PA Department of Conservation Conservation

and Natural Resources

Measure

No Further Review Requlred, See
Agency Commenis

PA Fish and Boat Commission

No Known Impact

No Further Review Required

U.8. Fish and Wildlife Service

No Known Impact

No Further Review Required

As summarized above, Pennsylvania Malural Diversily Invenlory {(PNCH) records indicale lhere may be polenlial
impacls lo lhreatened and endangered andfor special concern species and resources wilhin the project area. Il
tha response above indicales "No Furlier Review Required” no addilional communicalion with he respeclive
agercy is required. I Ine response is "Furher Review Required” or "See Agency Response,” refler lo lhe
approgriate agency comments below. Please see the DEP Information Seclion of this receipt if a PA Depariment

of Environmenlal Proleclion Femnil is

required.

Page 1 of &



PNDI Project Environmenlal Review Receipt Project Search 1D: 20090916210107

Note that regardless of PMDI search resulls, projecls requiring a Chapler 103 DEP individual permit or GP' 5, B,
7. 8, 9 or 11 in cerain counlies {Adams, Berks, Bucks, Carban, Chesler, Cumberland, Delaware, Lancasler,
Lebanon, Lehigh, Monrog, Monlgomery, Northamplon, Schuylkill and York} must camply with (he bog turlle
habilal screening requiremenls of the PASPGP.

RESPONSE TO QUESTION(S) ASKED

Q1 "Accurataly describe what is known about welland gresence in (he project area or on lhe land parcel by
salecting ONE of Lha follawing. ™Project™ includes all fealures of lhe project {including buildings, roads, ulility
lines, oulfall and intaka struclures, wells, slommwaler relention/delention basins, parking lols, driveways, lawns,
elc.}, as well as all associated impacls (a.9., lemporary staging areas, work areas, lemporary road crossings,
areas subjecl lo grading or clearing, etc.). Include all areas lhal will be permanently or lemporarily affected --
either direclly or indireclly — by any type of disturbance {e.g., land clearing, grading, tree removal, flooding, ete.).
Land parcel = the lol{s} on which some type of project{s) or activily(s) are proposed lo occur .

Your answer is: "3. Someone qualilied to idenlify and delineate wetlands has invesligated the sile, and
determined that MO wetlands are localed in or within 300 feet of the project area. (A written report from a
welland speclalist, and detailed project maps should decument (his,} ™

Q2;: Accuralely descrife what is known aboul walland presence in lhe project area or on Lhe land parcal.
“Project” includes all fealures of the project (including buildings, roads, ulility lines, outfall and inlake slructuras,
wells, stormwaler relenlion/detenlion basins, parking lols, drivewsays, lawns, elc.), as well as all associaled
impacls (e.g., lemparary staging areas, work areas, temporary road crossings, areas subjecl lo grading or
clearing, elc.). include all areas that will be permanently or tamporarily allected — eilher directly or indirectly — by
any lype of dislurbance {e.g., land clearing, grading, lree remaoval, llooding, elc.). Land parcel = the |ot{s} on
which some type of project{s) or aclivily(s} are proposed to oceur .

Your answer is: 3. Someone qualifiad lo ldentify and dellneale wellands has investigated the site, and
determined that NO wetlands are located In or within 300 feet of tha profect area. {A written report from
{he wetland specialist, and detailed project maps should document this.)

@Q3: Aquallc habital (stream, river, lake, pond, efc.) is localed on or adjacent lo the subject property and project
activilies (including discharge) may oceur within 300 feel of lhese habilals
Your answer is: 2. No

3. AGENCY COMMENTS

Regardless of whelher a DEP permil is necessary for this prapased project, any polenlial impacts lo lhrealened
and endangered species and/or special cencern species and resources imust be resolved wilh lhe apprapriale
jurisdictional agancy. In some cases, a permil or autharizalion from lhe jurisdiclional agency may be needed if
adverse impacis lo lhese species and habilals cannot be avoided.

These agency determinalions and responses are valid for one year (from lhe dale of the review), and are based
on the project informalion Lthat was provided, including the exact projec! localion; lha project type, description,
and (ealures; and any responses o queslions [hal wera generated during Lhis search. If any of the following
change: 1) projecl localion, 2) projecl size or configuralion, 3) project type, or 4} respenses te lhe queslions that
were asked during lhe onlina raview, lhe resulls of lhis review are nol valid, and the review musl be searched
again via lhe PNDI Environmental Review Tool and resubmilled to lhe jurisdictional agencies. The PMDI tool is a
primary screening tool, and a desklop review may reveal more of fewer impacts (han what is lisled an lhis PNDI
receipt.

PA Game Commission

Page 2 of 6



PNDI Project Enviroamental Review Receipt Project Search [D: 20090916210107

PGC Species:

Scientific Mame; Casmerodius albus
Common Name: Great Egret
Current Status: Endangered
Proposed Status: Endangered

Scientific Name: Prolanotaria cilrea
Gommon Name: Prothonotary Warbler
Current Status: Special Concemn Species®
Proposed Status: Special Concern Species”

Scientific Name: Sensilive Species™
Common Name: )
Current Status: Threatened
Proposed Status: Threatened

RESPONSE: rurther review of lhis project Is necessary lo resolve he polential impacts(s). Please send
project information lo this agency far review (see WHAT TO SEND).

PA Department of Conservation and Natural Resources

DCNR Species:

Scientlfic Name: Ammannia coccinea
Common Name: Scarlet Ammannia
Current Status: Endangered
Proposed Status: Threatened

Scientific Name: Rotala ramosior

Common Name: Tooth-cup

Current Status: Special Concemn Species®
Proposed Status: Special Concemn Species*

RESPONSE: Conservalion Measure: Please avoid the inlroduclion ol invasive spedies in order Lo prolect the
integrily of nearby piant species of special concern. Voluntary cleaning ol equipmentivehicles, using clean fll and
mulch, and avolding planling invasive specias (hilp:/fwww.dcnr.slate.pa.usflorestryfinvasivelulorialfindex.him}
will help to conserve sensitive planl habitals.

PA Fish and Boat Commission

RESPONSE: No Impaclis anticipaled lo lhrealened and endangered species and/or spacial concern
species and resources.

Page 3 of 6



PNDI Project Envirenmental Review Receipt Project Search [D: 20090916210107

U.S. Fish and Wildlife Service

RESPONSE: No impacts lo federally listed or proposed spacies are anlicipaled. Thereflore, no further
consullalion/coardinalion under the Endangered Species Acl (87 Sial. 884, as amended; 16 L.5.C. 1511 al seq.
is required. Because no take ol federally lisled species is anlicipaled, none is authorized. This response does not
rellect potenlial Fish and Wildlile Service concerns under the Fish and Wildlife Coordination Act or olher
authorities.

* Special Concern Species or Resource - Planl or animal species classified as rare, lenlatively undelemmined or
candidate as well as othar laxa of conservalion concern, signilicant natural communilies, special concern
populalions (planls or animals) and unique geologic lealuras.

** Sensitive Species - Species idenlified by lhe Jurisdictinal agency as colleclible, having econamic value, or
heing susceptible lo decline as a resull of visilation.

WHAT TO SEND TO JURISDICTIONAL AGENCIES

If project informallon was requeated hy one or more of the agencies above, send the lollowing informalion
to the agency{s) seeking this inlormation (see AGENCY CONTACT INFORMATION),

Checlilist of Minimum Malerlals to be submltted:

___ SIGNED copy ol this Prgject Environmenlal Review Receipt

____Project namralive wilh 2 deseription of the overall projec, the work to be preformed, currenl physicai
characteristics of lhe sile and acreage lo be impacled,

___ Project localion infermalian {name of USGS Quadrangle, Township/Municipalily, and County)
_USGS 7.5-minule Quadrangle with prajecl boundary clearly indicated, and quad name on lhe map

The inclusion of the following information may expedile the revlew process.

__ Abasic site plan{particularty showing lhe relationship cof lhe project to lhe physical fealures such as
wetlands, slreams, ponds, rock outcrops, ele.)

____ Calor photos keyed lo the basic sife plan (i.e. showing on the sile plan where and in whal direction sach
photo was taken and the dale of lhe phalos)

____Informalion aboul the presence and location of wetlands in the project area, and how this was delermined
{a.9., by a qualiiied wellands biclogist), il wellands are present in the project area, provide project plans showing
tha localion of ali project lealures, as well as wellands and streams

___The DEP permil(s) requirad lor Lhis project

4. DEP INFORMATION

The Pa Deparimenl of Enviranmenlal Prolaclion {DEP) requires lhal a signed copy of this receipl, along with any
raquired docurnentalion Irom jurisdiclional agencies concerning resciution of potential impacts, be submilted wilh
applicalions lor permils requiring PNDI review. For cases where a "Potenlial Impacl” to threalened and
endangered species has been idenlilied belore Lhe applicalion has been submilied lo DEP, tha applicalion
should nol be submitted until the impacl has been resclved. For cases where "Polenlial Impacl” to special
concern specias and rescurces has been identilied hefare the applicalion has been submiltad, lhe applicalion
should be submitted lo DEP along wilh Lhe PMOI receipl, a compleled PNDI form and a USGS 7.5 minule
quadrangle map wilh lhe projecl boundaries delinealad on lhe map. The PNDI Receipl should also be submilted
ta lhe appropriata agency according fa direclions on the PNDI Receipl. DEP and the jurisdiclional agancy will
worl together to resolve Lhe potenlial impacl(s). See lhe DEP PMDI policy at

Page 4 of 6



PNDI Froject Environmental Review Receipt Project Search ID: 20090916210107

hllp/fwww. naluralheritage slale.pa.us.
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PNDI Project Environmental Review Receipt Project Search ID; 20090916210107

5. ADDITIONAL INFORMATION

The PRDI environmenlal review website is a preliminary screening lool. There are oflen delays in updating
species status classificalions. Because Lhe proposed stalus represents lhe besl available informalion regarding
the conservalion slalus of lhe species, stale jurisdiclional agency slaff give lhe proposed staluses al leasl the
same consideralion as the current legal slalus. 1T surveys or further informalion reveal lhal a threatened and
endangered andfar special cancern species and resources exfst in your project area, contacl the appropriale
jurisdiclional agencyfagencies immedialsly to idenlify and resolve any impacts.

For a lisl of spacies known o occur in the county whare your projecl is located, please see the species lists by
couniy found on the PA Nalural Heritage Program (PMHP) home page {(www.naturalheritage_slale.pa.us). Aiso
nole thal the PMDL Environmental Review Toal anly canlains information about species occurrences Lhat have
actually been raporled lo the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and  U.S. Fish and Wildllfe Service

Natural Resources Endangerad Species Seclion

Bureau of Foreslry, Ecological Services Seclion 315 Saulh Allen Slreel, Suile 322, Slaie College, PA.
400 Markel Street, PO Box 8552, Harrisburg, PA. 16801-4851

171058552 MO Faxes Please,

Fax:(F17) 772-0271

PA Fish and Boat Commission PA Game Commission

Civision af Environmental Services Bureau ol Wildlife Habital Managemenl

450 Robinson Lane, Bellafonle, PA. 16823-7437  Division of Environmental Planning and Habilal Protection
MO Faxes Please 2001 Elmertan Avenue, Harrisburg, PA. 17110-9797

Fax:(717) 787-6957
7. PROJECT CONTACT INFORMATION

Name:_ My helle. Cohen

Company/Business Name:_ AF M Chuo Vi

Address:__ (129 Wesk (v iy Riegl

City, Slale, Zip:__{dpeelte.y  PA- {73

Phone: (211} 232 WadO Fax(_(213) G308
Email: AL B L'W'mg‘.-’z.' Ve

8. CERTIFICATION

| cerlify Ihal ALL of the project infarmation conlained in this receipt {including project localion, project
sizefconfiguration, project type, answers lo questions) is lrue, accurate and complele, In addilion, if the project
lype, localion, size or configuralion changes, or if lhe answars to any queslions lhal were asked during lhis
online review change, | agres lo re-do lhe onling environmenlal review.

[

IV e . 75 (J_i,,{:fi‘ R rer f s / o€
applicantfproject proponent signalure date Y
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RESPONSE TO PGC AND USFWS



December 23, 2009

Ms. Jennifer Kagel

United States Fish and Wildlife Service
Pennsylvania Field Office

315 South Allen Street, Suite 322

State College, PA 16801-4850

Re:  Frey Farm Landfill Wind Energy Project
Manor Township, Pennsylvania
USFWS Project # 2010-0026

Dear Ms. Kagel,

ARM Group Inc. (ARM), on behalf of the Lancaster County Solid Waste Management Authority
(LCSWMA) and PPL Renewable Energy, LLC (PPL), has prepared this letter to address the
informal consultation response letter dated November 13, 2009, regarding the proposed Frey
Farm Landfill (FFLF) Wind Energy Project in Manor Township, Lancaster County,
Pennsylvania. This response letter follows the resource agency meeting held on December 14,
2009 with PPL, ARM, United States Fish and Wildlife Service (USFWS) and the Pennsylvania
Game Commission (PGC) to discuss the project. This response letter discusses the main
concerns outlined in the USFWS’s November 13, 2009 letter and includes a summary of the
preliminary results of the 2009 fall raptor/eagle migration survey. The information contained in
this letter is provided to assist the USFWS in evaluating the project with respect to species of
special concern within the agency’s jurisdiction.

LCSWMA and PPL have implemented all reasonable measures to avoid and minimize impacts
upon avian species during the design and development phase of this small-scale wind energy
project. Federal stimulus funding for this project provides that wind turbines need to be ordered
by February 1, 2010 or else the project may not proceed. LCSWMA and PPL kindly request a
response of support for this project, or at least a written indication that USFWS is satisfied to the
extent that the project may proceed as scheduled, from USFWS by January 15, 2010.

PROJECT BACKGROUND

As you are aware, LCSWMA and PPL are proposing a relatively small wind energy project to
provide electricity to the adjacent Turkey Hill Dairy. Under Pennsylvania’s Alternative Energy
Portfolio Standards Act, PPL, as an electricity generator, has the obligation to provide electricity
via alternative energy sources. LCSWMA, PPL and Turkey Hill Dairy are currently partners in
an existing landfill gas to energy plant, which is operated by PPL. The plant provides waste
steam energy to Turkey Hill Dairy to facilitate operations. The proposed 3.2-Megawatt (MW)
wind energy project will meet approximately 25 percent of Turkey Hill’s annual electricity
needs. Meeting Turkey Hill Dairy’s entire electrical demand would require eight wind turbines



ARM Project 06377-6-3 2 December 23, 2009

of the size proposed for this project. The project was originally planned as a four turbine project.
In an effort to minimize potential wildlife impacts and to provide the minimum-sized project that
is economically viable for project stakeholders, the project was reduce in scope from four
turbines to two turbines.

FUNDING HISTORY

In 2009, the proposed project received a grant from the Pennsylvania Department of
Environmental Protection (PADEP) via the Pennsylvania Energy Development Authority
(PEDA), which was supported by “stimulus” dollars through the American Recovery and
Reinvestment Act (ARRA). The competitive grant was awarded to the project based upon its
unique structure (i.e., relatively small wind project providing electricity directly to an adjacent
commercial end user); to provide emission-free energy; to create jobs associated with completing
the project; and to control electricity costs thereby leading to job preservation at Turkey Hill
Dairy. Electric costs at Turkey Hill Dairy are expected to increase as PPL electric rate caps
expire December 31, 2009. As a result, the electricity generated from the wind turbine facility
will serve as a contributing factor in benefiting the overall economic viability of the Turkey Hill
Dairy by providing discounted electricity pricing. The project will also offer the opportunity to
learn about this green energy project through an environmental education center planned for
development in nearby Columbia, and through scheduled tours of the wind facility available to
the public. A criterion of the awarded grant is that the project be completed within specific
timelines. In order for the project developers to receive the grant proceeds, the project must be
completed by December 31, 2010 and commissioned and fully operational by February 1, 2011.
Due to the lengthy lead time for wind turbine procurement, and to complete the project by the
end of 2010, the wind turbines, which constitute nearly half of the overall project cost, must be
ordered from General Electric by February 1, 2010.

ENVIRONMENTAL STEWARDSHIP

With an eminent history of environmental support and stewardship in the Lower Susquehanna
Valley, LCSWMA and PPL are committed to developing the proposed wind energy project in an
environmentally conscientious manner with regard to the conservation of Pennsylvania’s wildlife
resources, through pre-construction monitoring, agency coordination and implementation of all
practicable measures to avoid and minimize impacts upon eagles and other wildlife during site
development and construction. The development team’s good faith efforts to assess existing
raptor and eagle migration trends, its commitment to compliance with wildlife protection
regulations, its adherence to the Pennsylvania Game Commission and USFWS's Interim
Guidance on Avoiding and Minimizing Wildlife Impacts from Wind Turbines, 2003 (USFWS
Interim Guidance), resulted in the initial coordination with the PGC and USFWS.

Specific examples of the contributions that PPL and LCSWMA have made toward the
sustainability and stewardship of Pennsylvania’s wildlife resources are henceforth discussed.
PPL maintains thousands of acres of nature preserves, provides educational centers and
programming, monitors Bald Eagle and Osprey nests, and maintains nest boxes for American
Kestrel and Eastern Bluebirds. PPL’s wildlife resource activities are posted for the public at
http://www.pplweb.com/community+partners/our+communities/environmental+preserves/home.
htm. LCSWMA is a member of the Wildlife Habitat Council and is in the process of becoming

A R M G r o u p I n c
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an accredited facility, demonstrating that the Authority meets the requirements for promoting,
enhancing and maintaining wildlife resources at its FFLF facility. LCSWMA also monitors and
maintains 70 Eastern Bluebird nest boxes and 20 American Kestrel boxes, and bands (by a
Master Bander) young American Kestrels. The FFLF also conducts activities to minimize
impacts upon grassland nesting birds in non-active portions of the landfill by delaying mowing
activities. The FFLF allows access to the Lancaster County Bird Club annually to conduct the
Christmas Bird Count. The long-term perspective of bird population trends made possible by the
Christmas Bird Count is vital for conservationists. It guides strategies to protect birds and their
habitat, and helps identify environmental issues with implications for people as well
(www.audubon.org/Bird/cbc/howcbchelpsbirds.html). The willingness of LCSWMA and FFLF
to allow access to the Lancaster County Bird Club to conduct the Christmas Bird Count is an
important contribution to conservation in the state of Pennsylvania. Additionally, the FFLF has
an exceptional environmental performance record over the last 13 years with zero environmental
violations issued by PADEP. No other solid waste facility in Pennsylvania has a better
environmental record.

COORDINATION SUMMARY

Overall project planning and coordination with the state and federal resource agencies, to date,
have included:

Pre-project Screening — April 2008

Spring Migratory Bird Study Planning — January 2009

PGC Consultation Meeting — July 23, 2009

Pennsylvania Department of Conservation and Natural Resources Pennsylvania Natural
Heritage Program — September 16, 2009

USFWS Coordination — October 6, 2009

USFWS Response — November 13, 2009

PGC Coordination Letter — October 28, 2009

PGC Response — November 30, 2009

Resource Agency Meeting with USFWS and PGC — December 14, 2009

A pre-project screening (April 2008) was conducted prior to initiating the project, which
included a review of the Pennsylvania Natural Heritage Program’s on-line review tool to access
the Pennsylvania Natural Diversity Inventory (PNDI) database as well as a review of A Natural
Areas Inventory of Lancaster County, Pennsylvania (June 1990) and Lancaster County Natural
Areas Inventory Update (1993) and the Audubon Pennsylvania website
(http://pa.audubon.org/iba/) for Important Bird Area (IBA) information.

The coordination efforts resulted in the identification of some concerns that were unanticipated
based on the initial project screening efforts and based on initial wildlife impact concerns
expressed during a consultation meeting between the PGC, LCSWMA and PPL on July 23, 2009.
In its November 13, 2009 response letter, the USFWS recommended extensive pre-construction
surveys to evaluate the potential for impacts upon the Bald Eagle (Haliaeetus leucocephalus),
federally endangered species (i.e., Indiana bat, Myotis sodalis) and migratory birds, and
recommended three years of post-construction surveys. Specific wildlife species impact concerns

A R M G r o u p I n c
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expressed by the USFWS are addressed below and are presented in the following subsections:
Raptor/Eagle Migration Survey Results Summary, Bald Eagles, Bats, Siting Considerations,
Avoidance and Minimization, Aquatic Resources, Post-construction Monitoring.

WILDLIFE SPECIES IMPACT CONCERNS

Prior to addressing the additional surveys/monitoring requested by the USFWS, it is important to
discuss the results of the spring and fall raptor/eagle migration surveys.

Eagle/Raptor Migration Survey Results Summary

The 2009 spring and fall eagle/raptor surveys conducted at the proposed wind energy project site
have been completed in accordance with the pre-construction monitoring protocol for birds
(Protocols to Monitor Bird Populations at Industrial Wind Turbine Sites) recommended by the
PGC. The surveys satisfy the minimum requirement of one full season of both spring and fall
raptor migration survey. No further raptor/eagle migration surveys are planned.

The raptor/eagle surveys have entailed a tremendous amount of effort by professional biologists
totaling 647.2 hours of observation for the fall migration survey and 174 hours for the spring
migration survey, for a total of 821 hours of observation to date. The 2009 spring raptor/eagle
migration survey involved observations of the proposed project area for the month of March for
five days per week for eight hours per day. The 2009 fall raptor/eagle migratory survey involved
observations of the proposed project area from August 15 to September 15 for three days per
week for eight hours per day, followed by observations from September 15 to December 15 for
eight hours per day for five days per week.

The estimated cost of the voluntary surveys exceeds $120,000 for the 2009 spring and fall
migration surveys and $15,000 for the aerial nest survey and roosting survey. Additional costs
will occur to conduct the ground-based searches for nests and roosting areas within the vicinity
of the probable locations of the two wind turbine generators and for the planned two years of
post-construction mortality monitoring.

Results of the 2009 spring and fall raptor/eagle migration surveys are summarized below, and a
Preliminary Summary of Findings Report is included as an attachment to this letter. A drawing
(Sheet 1) showing the proposed tower locations and the probable wind turbine locations is also
attached to this letter.

» A total of 14 species of raptors/eagles were observed (Broad-winged Hawk and Merlin

represented two additional birds not recorded during the spring survey).

A total of 6,733 raptor observations were recorded in the fall and 1,006 during the spring.

Turkey vultures represented the greatest observations during the spring and fall surveys.

Black vultures were the second most recorded species during the spring and fall surveys.

Four species observed in the spring and fall surveys are of state concern; Bald Eagle,

Osprey, Peregrine Falcon, and Northern Harrier.

* Proposed tower T-2 in the spring and fall had the greatest number of observations
recorded for species of special concern.
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* Proposed tower T-5 had the least occurrences of raptor/eagles observed and the least
occurrences of raptor species of concern (Eagles, Osprey, Peregrine Falcon and Northern
Harrier) within a possible rotor swept area of the turbine.

e Proposed towers T-2 and T-4 continue to be the highest with respect to occurrences of
raptors/eagles within a possible rotor swept zone of a given tower location based on the
spring and fall migration survey.

Probable wind turbines A and B, which are most closely associated with proposed towers T-1 and
T-5, were offset from proposed tower locations T-1 and T-5 to minimize potential avian impacts
and to maintain necessary siting requirements with respect to increasing the setbacks from the
River and riverine forested habitat as well as satisfying property line, access road and utility
setbacks. Probable wind turbine B was moved 232 feet to the southwest of proposed tower T-5 to
be closer to landfill use activities and to be further away from the wooded riparian corridor along
the Susquehanna River. Probable wind turbine A was moved slightly away from proposed tower
T-1 to avoid landfill operations and establish a setback from the landfill access road.

Bald Eagles

The Bald Eagle is known to the project area year round and a potential impact upon the species is
of concern to the USFWS, which has the jurisdiction to protect the species under the Bald and
Golden Eagle Protection Act and the Migratory Bird Treaty Act. The Bald Eagles in the project
area and the vicinity use the lower Susquehanna River for migration, feeding, and
breeding/nesting and rearing. A Bald Eagle Usage Map is included as Figure 2 within the
attached Preliminary Summary of Findings Report. The Bald Eagle Usage Map illustrates
general usage patterns within the immediate project vicinity by Bald Eagles, based upon recalled
observations by survey biologists. More occurrences of Bald Eagle usage was noted on the
Susquehanna River side (i.e., west) of the project area.

Bald Eagle habitat for nesting and feeding is abundant within the lower Susquehanna River
corridor. The approximately 10-acre project area is located adjacent to the Conejohela Flats IBA
as well as the Conowingo Reservoir IBA, which totals approximately 23,712 acres of primarily
forest land adjacent to the River, and approximately 15,715 acres of open water. This vast
expanse of available habitat for feeding and nesting is a contributing element to the success of
the Bald Eagle population on the lower Susquehanna River.

Disturbances to the Bald Eagles’ feeding behavior in the project area are unlikely. The eagles
primarily use the vast open water habitat to feed, based upon general observations during the fall
migration survey. On a few occasions, eagles were observed possessing fish. Additionally, Bald
Eagles are opportunistic and will feed on waterfowl and carrion. Food is abundant in
consideration of the riverine habitat and Lancaster County’s agricultural land use practices. No
Bald Eagles were observed landing in the active landfill area during the spring or fall migration
surveys. Furthermore, FFLF primarily accepts construction/demolition waste and incinerated
municipal waste (i.e., ash) so carrion or garbage is not readily available as a potential food
source.

Disturbances to eagle nesting behavior are unlikely. No known Bald Eagle nest sites are
immediately adjacent to the project area. One Bald Eagle nest was observed across the

A R M G r o u p I n c



ARM Project 06377-6-3 6 December 23, 2009

Susquehanna River on the western shore and across from FFLF. The nest was considered a
primary nest and active as Bald Eagles were observed in the nest during the 2009 spring
migration survey. A winter Bald Eagle nest survey was requested by the PGC during the July 23,
2009 meeting. LCSWMA and PPL agreed to complete the nest survey following leaf-off
conditions. An aerial bald eagle nest survey of forested areas along the eastern shore
(approximately 2 miles in length), performed by two biologists (3 man hours) in a chartered
helicopter on December 21, 2009, confirmed the absence of nests within the immediate vicinity
of project area. Additionally, the helicopter pilot took the biologists to the known (2009) active
primary nest site located on the western shore (York County) to obtain a visual search image to
assist in the survey on the eastern shore.

The project area and immediate vicinity (i.e., 0.25 mile from the project area) is also influenced
by human activities, which can reduce the value of the habitat for nesting; approximately 14
percent is in agricultural use, 2 percent is associated with Turkey Hill Dairy, 27 percent is
landfill and 5 percent is railroad corridor. The remaining area within the proposed project area
and vicinity is comprised of approximately 22 percent forested riverine corridor and 30 percent
open water. The forested riverine corridor along the Susquehanna River is available for potential
nesting, but is situated between the landfill and the active railroad and contains the Turkey Hill
Trail, a local hiking trail maintained by the Lancaster Conservancy. These potential disturbances,
along with the noise emissions from the landfill, make other forested areas along the River more
attractive nest sites.

Eagles in flight appear to be acclimated to the activities at the landfill and aware of on-going
construction activities as well as the ever changing landscape at the landfill. Occasionally, Bald
Eagles will cross the landfill to fly east over Lancaster County, or will bypass the westward bend
of the River to move up river. As a result, the activities at the landfill do not appear to disturb the
eagles with respect to movement, hunting or breeding.

With respect to the USFWS’s request to extend the migration survey for an additional nesting
season through fall/winter 2010/2011, conducting a summertime movement and usage (i.e.,
foraging, roosting activities) study within a 4-mile radius of each nest found, and conducting a
risk assessment model would not appreciably add to the knowledge base of the Bald Eagle use at
the project site. Based on recent Bald Eagle population growth trends, it is likely that the Bald
Eagle will continue to expand its existing population throughout the Lower Susquehanna River
basin due to abundant habitat availability and food supply. Like any tall structure (e.g.,
communication towers, high-voltage transmission towers) constructed within the known habitat
of the Bald Eagle (i.e., much of Lancaster and York Counties), the potential for an unavoidable,
non-purposeful take to the Bald Eagle exists at the project site due to the installation of the
proposed wind turbines. However, avoidance and minimization measures have been
implemented to reduce possible impacts upon Bald Eagles to the fullest extent practicable within
the constraints of land availability, project economics, and technology. A summertime nest
survey of Bald Eagle movement and usage within a 4-mile radius of nest sites, as well as other
surveys extending beyond March 2010, are not feasible due to the grant funding schedule
criteria, and would effectively terminate this renewable energy project.

In an effort to further minimize potential impacts upon Bald Eagles, the area (encompassing a
radius of 660 feet [National Bald Eagle Management Guidelines, USFWS May 2007]) around
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each wind turbine (full rotor extent) will again be investigated, just prior to construction of the
wind turbines, to verify Bald Eagle nests and roost trees are absent and to ensure conservation of
the species.

Bats

The Indiana bat is a federally listed endangered species and is a concern to the USFWS, which
has jurisdiction under the Endangered Species Act of 1973, as amended, to protect this species.
As part of the threatened and endangered species assessment for the proposed wind energy
project, initial steps involved accessing the Pennsylvania Department of Conservation and
Natural Resource Natural Heritage Program’s on-line review tool to review the PNDI database to
determine if the potential existed for the occurrence of state or federal species of special concern.
This approach is an accepted standard to screen for potential threatened or endangered species
presence within a project area. The results of the review indicted that impacts to federally listed
or proposed species were not anticipated. Therefore, no further consultation/coordination under
the Endangered Species Act was required at the federal level with the USFWS. However, the
USFWS, in a letter dated November 13, 2009, indicated that the Indiana bat, listed as endangered
at the federal level, is a concern as a result of the project. An on-line search was also conducted
to determine if caves providing habitat for bat species of concern were known to the project area.
No caves serving as bat hibernacula were identified within 5 miles of the project area based upon
information reviewed on-line.

LCSWMA and PPL were not anticipating conflicts with federally listed species based upon a
lack of evidence for this species in the project area (including the on-line PNDI review) as well
as discussions at an early coordination meeting with the PGC. The PGC did not express a
concern for the Indiana bat (a state-endangered species) during a July 23, 2009 coordination
meeting, indicating that the project area was considered “low risk” for bats and a bat survey was
not requested.

In the USFWS’s letter dated November 13, 2009, the agency requested a survey for caves, which
could serve as hibernacula for bats. No caves are known to the immediate project area based
upon field investigations by ARM personnel and biologists while conducting other studies at the
site. The project is not expected to affect hibernacula for bats, including the Indiana bat.
Furthermore, measures will be implemented to ensure that the project will not affect roosting or
nursing habitat for bats, especially the Indiana bat. As stated by the USFWS “Indiana bats are
known to usually roost in dead or living trees with exfoliating bark or living or dead trees with
crevices or cavities. Female Indiana bats form nursery colonies under the exfoliating bark of
dead or living trees, such as shagbark hickory, in upland or riparian areas. As a result land
clearing especially forested areas may adversely affect Indiana bats by Killing, injuring or
harassing roosting bats and by removing or reducing the quality of foraging and roosting
habitat.”

The proposed wind energy project is situated in an area that contains compatible land use for a
wind energy development project due to its proximity to an active landfill; therefore, forest land
disturbances are minimal. The proposed project will involve minimal losses of forested area. A
loss of approximately two acres of wooded area is expected. The wooded area planned for
removal represents a relatively young white pine (Pinus strobus) tree row (approximately 1 acre)
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along the FFLF’s former perimeter fence as well as some relatively young deciduous trees
(approximately 1 acre) along the northwestern property line. Representative tree species along
the perimeter of the project area include, northern hackberry (Celtis occidentalis), black cherry
(Prunus serotina), black locust (Robinia pseudoacacia), pawpaw (Asimina triloba), and red
maple (Acer rubrum). Oak species (Quercus sp.) and hickory species (Carya sp.) are present
further downslope, closer to the River. Many of the trees are overgrown with mile-a-minute
(Polygonum perfoliatum) and river bank grape (Vitis riparia). White pine trees are not known for
usage by Indiana bats for roosting or nursing. The trees would be removed prior to March 31,
2010 in the vicinity of proposed tower T-1 (Probable Wind Turbine A) to minimize potential
impacts upon passerine and bats.

Based on the available information about bats at the site, and based on the proposed avoidance
and minimization measures cited herein, it is ARM’s opinion that additional bat monitoring
surveys at the 10-acre project site are unnecessary. Furthermore, a survey to determine potential
impacts upon birds and bats using a combination of marine radar, acoustic monitoring, mist
netting and infrared radar for a period of three years cannot be conducted. A survey of this scope
is not practical due to mandated schedule requirements, is economically infeasible for the scale
of the project, and would effectively terminate this renewable energy project.

SITING CONSIDERATIONS

The attached Sheet 1 illustrates the proposed project site and the siting constraints that were
considered prior to locating the proposed wind turbines. A number of siting considerations were
evaluated for the wind energy project at FFLF including the following:
= topography;
e prevailing wind direction;
e site elevation;
e proximity to electrical interconnection;
proximity to the meteorological tower location;
accessibility;
turbine spacing;
constructability; and
physical siting constraints (i.e., landfill footprint, property boundaries and adjacent trail).

The proposed wind turbine locations (wind turbines A and B on Sheet 1) are situated along a
landform, referred to as Turkey Hill Point, which extends out into the Susquehanna River at
Lake Clarke and forms a steep bluff adjacent to the river. This unique landform is responsible for
causing higher wind speeds to occur at the proposed project site than in surrounding areas as the
wind must accelerate up and over the steep bluff. Only the northern and western edges of the
FFLF are suitable for a wind energy project due to the need to have uninterrupted exposure to the
west-northwesterly prevailing wind direction. In addition to favorable exposure to the prevailing
wind direction, the northern and western edges of the FFLF constitute the highest elevations at
the site, which translates to higher sustained wind speeds. Based on these features, the wind
resource assessment at the site was performed using information collected from a meteorological
(met) tower located on the northwestern edge of the landfill. The 12-month wind resource
assessment provided the basis for the wind energy production estimates that demonstrated the
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viability of the project. It is important that the wind turbines are situated near the met tower
location to ensure the dependability of the energy production estimates.

In addition to the wind turbines being located near the met tower location, it was important that
the turbines be located near the electrical interconnection point at Turkey Hill Dairy and in
accessible locations that would minimize new road construction. The proposed wind turbine
locations are within one mile of the interconnection point to deliver energy to Turkey Hill Dairy,
which minimizes environmental disturbances and reduces construction costs. The wind turbine
locations are also located adjacent to the active landfill, which is a compatible land use for the
wind energy project because accessibility is available for construction and maintenance and
overall environment impacts associated with new access road construction are reduced.

Wind turbine orientation and spacing were also important criteria during the siting process. The
proposed wind turbines at FFLF are roughly perpendicular to the prevailing wind direction to
maximize energy generation. Additionally, the potential wind turbines at FFLF have been
provided with the minimal spacing between turbines that will prevent wake interference between
the turbines.

Physical siting constraints at the landfill were also considered and include: the active landfill
footprint; property boundaries; existing utilities; and the Turkey Hill Trail. Siting wind turbines
on an active landfill is not permitted since foundation stability requirements would not be
satisfied. Therefore, the possible wind turbine locations were limited to the western and northern
periphery of the FFLF. Existing utilities (e.g., PPL’s high voltage electrical transmission line and
the Sprint-Nextel cellular tower) limited the movement of the proposed wind turbine A and B
locations further east. Moving the proposed turbine locations further west was limited by the
steep bluff and by the proximity to the Turkey Hill Trail.

The proposed wind energy project was originally planned as a 6-MW project utilizing four wind
turbines. The four originally proposed tower locations were evaluated as part of the 2009 spring
raptor/eagle migration survey. Based on the results of the spring migration survey, it was
estimated by the project biologists that potential wildlife impacts could be reduced by moving
the wind turbines inland from Turkey Hill Point and by reducing the number of wind turbines
from four turbines to two turbines. Accordingly, a fifth proposed tower location (T-5) was
assessed on a neighboring parcel to the north of the FFLF, away from the riverine forested
corridor and back from the steep riverine slope. In order to permit the evaluation of T-5,
LCSWMA began exploring the feasibility of acquiring the land on which it was sited. When it
was determined that the acquisition of the triangular-shaped parcel to the north of FFLF could be
acquired, proposed tower T-5 was added to the fall raptor/eagle migratory survey and LCSWMA
purchased the land in September 2009 to accommodate the wind project.

Based on the wind characteristics of the site, the physical siting constraints, and the preliminary
results of the raptor/eagle migration surveys, it was determined that probable wind turbine A and
B locations are the most favorable and suitable locations with respect to minimizing potential
wildlife impacts while maintaining the economic viability of the project.
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AVOIDANCE AND MINIMIZATION

Because the wind project area is located adjacent to an area known for concentrations of birds,
especially during the migration season, the turbine locations were adjusted to avoid and
minimize impacts upon birds. The USFWS Interim Guidance was followed to the extent
practicable.

Avoidance of Bird Concentration Areas and Landscape Features Known to Attract Birds

Birds are known to use the wooded habitat along the Susquehanna River. Therefore, the proposed
wind turbines were moved as far back from the Susquehanna River corridor as possible to
minimize potential impacts to avian species. LCSWMA purchased an additional 16 acres of land
adjacent to the FFLF to facilitate the relocation of proposed wind turbines A and B to the north of
the landfill and to accommodate a desired setback from the River, which is expected to minimize
potential impacts to avian species. Additionally, to further reduce potential impacts upon birds, the
location of proposed tower T-5 (probable wind turbine B) was moved 232 feet to the southwest to
be closer to landfill use activities and to be further away from the wooded riparian along the
Susquehanna River. The position of proposed tower T-1 (probable wind turbine A) was adjusted
slightly to avoid landfill operations and to establish a manufacturer-recommended setback from the
landfill access road.

Reduce Project Area Disturbance

The proposed project was evaluated to determine if the project could be reduced to minimize the
project disturbance footprint while still satisfying the energy needs of Turkey Hill Dairy. As a
result of the evaluation, the proposed project was reduced from a planned four wind turbine
project to a two wind turbine project. This resulted in the elimination of two turbines in the areas
of the site most sensitive to potential avian impacts (i.e., the western side of the landfill that
extends out into the Susquehanna River).

Turbine Configuration

The proposed wind turbines have been configured to avoid potential mortality, where feasible.
The turbines are spaced as close together as possible following recommended USFWS Interim
Guidance. The turbine towers have been moved away from the River corridor to the extent
possible. The turbine configuration balances potential wildlife impacts with wind patterns, siting
requirements, and topographic conditions.

Reduce Habitat Fragmentation

The proposed wind energy project and turbine tower locations are situated primarily on land
already altered and/or cultivated and adjacent to an active landfill. Studies have shown that wind
energy projects located within agricultural fields or grasslands, versus forested ridgelines, tend to
have lower bird mortality rates.

Minimal habitat loss is expected as a result of the project. The project will not result in
fragmentation of forest habitat. A row of planted white pine trees that exists along a former
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security perimeter fence will be removed. Secure access to the site exists and the existing road
network will be used to construct and maintain the wind energy site.

Habitat Restoration

The design plans will include measures to minimize potential impacts upon wildlife following
construction and during the operational phase of the project. Grass beneath the wind turbines will
be regularly cut to reduce the value of the habitat for wildlife and decrease habitat attractiveness
for wildlife species. Existing nest boxes in the vicinity of the wind turbine generators have
already been removed.

Turbine Design

Guy wires will not be used for support of the wind turbines. Also, lattice towers, which have
become roosting sites for birds at other wind projects, will not be used to support the wind
turbines.

Aviation Lighting

Aviation lighting will be in compliance with the Federal Aviation Administration (FAA) to
minimize bird and bat impacts. White strobe lights will be used at the minimum number,
minimum intensity and minimum number of flashes per minute allowable by the FAA. Solid red
or pulsating red warning lights will be avoided. The project has received final approval from the
FAA.

Electric Transmission Lines

Electric transmission lines from the wind turbine generators to the end user will be placed
underground to avoid electrocution of birds. Bald Eagles in the Lancaster County area have
recently died (within the last two years) from electrocution from transmission lines (Lancaster
New Era and Intelligencer Journal).

AQUATIC RESOURCES

The proposed wind turbine locations will not affect regulated watercourses or wetlands. The
turbine staging areas and transmission line corridors will be investigated by a wetland biologist
once the final locations are determined. However, a preliminary review of topographic mapping
does not indicate the presence of wetland or water resources within the project area. As a result,
encroachment permits from the United States Army Corps of Engineers and Pennsylvania
Department of Environmental Protection are not expected.

POST-CONSTRUCTION MONITORING

LCSWMA and PPL have agreed to two years of post-construction monitoring for bird and bats.
The two years of monitoring was accepted by the PGC at the July 23, 2009 consultation meeting.
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The post-construction monitoring will follow the Protocols to Monitor Bat and Bird Mortality at
Industrial Wind Turbine Sites (PGC’s Wind Energy Voluntary Cooperation Agreement, February
23, 2007).

SUMMARY

LCSWMA and PPL have in good-faith made every possible effort to develop this renewable
energy project in an environmentally conscientious manner with regard to the conservation of
Pennsylvania’s wildlife resources, especially avian species. The project developers have
voluntarily completed the following pre-construction surveys to assess potential risks to bird
species of concern:

e 2009 (March) Spring Raptor/Eagle Migration Survey
e 2009 Fall (August — December) Raptor/Eagle Migration Survey
e 2009 (December) Aerial Eagle Nest Survey

The migration surveys were completed in accordance with the PGC’s Wind Energy Voluntary
Cooperation Agreement (February 23, 2007). Like any tall structure (e.g., communication
towers, high-voltage transmission towers) constructed within the known habitat of the Bald
Eagle, the potential for an unavoidable, non-purposeful take to the Bald Eagle exists at the
project site due to the installation of the proposed wind turbines. Avoidance and minimization
measures have been implemented to reduce possible impacts upon Bald Eagles to the fullest
extent practicable within the constraints of land availability, project economics, and technology.

LCSWMA and PPL have agreed to conduct post-construction mortality surveys for bats and
birds for two years as per the PGC’s Wind Energy Voluntary Cooperation Agreement, Exhibit C
(February 23, 2007).

The locations of probable wind turbine A (Tower 1) and probable wind turbine B (Tower 5) were
selected based upon a host of siting considerations and constraints and based upon the least
number of avian occurrences within a rotor swept area, including the Bald Eagle, which was the
most representative species of special concern. The USFWS’s Interim Guidance on Avoiding
and Minimizing Wildlife Impacts from Wind Turbines (2003) was followed during the project
siting and preliminary design phase.

A summary of avoidance and minimization measures include: implementing setbacks from the
riverine corridor and purchasing adjacent lands to implement the setback measures; grouping
turbines as closely as possible; siting the turbines in maintained areas and agricultural areas;
minimizing forested habitat losses; developing a habitat restoration management plan to avoid
attracting wildlife or prey to the wind turbine area; specifying white strobe lighting on the
turbines; and placing electric power lines underground. Furthermore, LCSWMA and PPL have
agreed to conduct a survey within a 660- foot radius of the rotor swept area of probable wind
turbines A and B in January 2010, and prior to construction, to verify the absence of roost trees.

Additional measures will be implemented to remove necessary trees prior to March 31, 2010
within the vicinity of probable wind turbines A and B to ensure potential bat roosting trees will

A R M G r o u p I n c



ARM Project 06377-6-3 13 December 23, 2009

not be affected during construction. No caves are known to the area based upon investigations by
biologists while conducting other studies at the landfill.

The following requests were made by the USFWS, but are considered infeasible due to
scheduling constraints of the stimulus funding supporting the project and due to the sensitive
economics of a relatively small wind energy project:

« Extend the raptor/eagle migration survey and nest survey through the fall/winter of
2010/2011;

¢ Conduct a summertime survey of the bald eagle movements and usage within a four-mile
radius of each nest found, including foraging activities, roosting activities, and
identification of important roosting trees;

e Conduct a risk assessment model to determine the risk of the project to the Bald Eagles

within the area of the project;

Conduct a marine radar study24/7 for a “full season”;

Conduct pre-construction monitoring of bird and bat use for three years;

Conduct an acoustic survey, mist-netting and infrared radar survey; and

Post-construction monitoring for three years.

While these additional studies are deemed infeasible, PPL and LCSWMA are committed to
working with the USFWS to collect valuable post-construction information to help minimize
mortality risk to birds and bats from relatively small wind energy projects.

CLOSING

LCSWMA and PPL kindly request a written indication that USFWS is satisfied to the extent that
the project may proceed as scheduled, from USFWS by January 15, 2010. If the wind turbines
are not ordered by February 1, 2010, the project will not be able to proceed.

If you have any questions or wish to further discuss this project, please contact Steve Gabrielle
of PPL Renewable Energy at 610-737-6812. Thank you for your time and attention to this
project.

Sincerely,
ARM Group Inc.

Micklle . A . Ol
Michelle S. Cohen

Senior Biologist
Attachments

cc: Ms. Tracey Librandi Mumma, PGC
Ms. Cindy Tibbott, USFWS
Steve Gabrielle, PPL Renewable Energy
Brooks Norris, LCSWMA
Jim Warner, LCSWMA
Bryan Wehler, ARM Group, Inc.
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December 23, 2009

Ms. Tracey Librandi Mumma

Division of Environmental Planning and Habitat Protection
Bureau of Wildlife Habitat Management

Pennsylvania Game Commission

2001 Elmerton Avenue

Harrisburg, PA 17110

Re:  Frey Farm Landfill Wind Energy Project
Manor Township, Pennsylvania
PNDI # 20090916210107
ARM Project 06377-6-3

Dear Ms. Librandi Mumma,

ARM Group Inc. (ARM) on behalf of The Lancaster County Solid Waste Management Authority
(LCSWMA) and PPL Development Company, LLC (PPL) has prepared this letter to address the
Pennsylvania Game Commission's (PGC) consultation response letter dated November 30, 2009,
regarding the Frey Farm Landfill (FFLF) Wind Energy Project in Manor Township, Lancaster
County, Pennsylvania. This response letter follows the resource agency meeting held on
December 14, 2009 with LCSWMA, PPL, ARM, PGC and the United States Fish and Wildlife
Service (USFWS) to discuss the project. This response letter discusses the main concerns
outlined in the PGC’s November 30, 2009 letter and includes a summary of the preliminary
results of the 2009 fall raptor/eagle migration survey. The information contained in this letter is
provided to assist the PGC in evaluating the project with respect to species of special concern
within the agency’s jurisdiction.

LCSWMA and PPL have implemented all reasonable measures to avoid and minimize impacts
upon avian species during the design and development phase of this small-scale wind energy
project. Federal stimulus funding for this project provides that wind turbines need to be ordered
by February 1, 2010 or else the project may not proceed. LCSWMA and PPL kindly request a
response of support for this project, or at least a written indication that the PGC is satisfied to the
extent that the project may proceed as scheduled, from the PGC by January 15, 2010.
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PROJECT BACKGROUND

As you are aware, LCSWMA and PPL are proposing a relatively small wind energy project to
provide electricity to the adjacent Turkey Hill Dairy. Under Pennsylvania’s Alternative Energy
Portfolio Standards Act, PPL, as an electricity generator, has the obligation to provide electricity
via alternative energy sources. LCSWMA, PPL and Turkey Hill Dairy are currently partners in
an existing landfill gas to energy plant, which is operated by PPL. The plant provides waste
steam energy to Turkey Hill Dairy to facilitate operations. The proposed 3.2-Megawatt (MW)
wind energy project will meet approximately 25 percent of Turkey Hill’s annual electricity
needs. Meeting Turkey Hill Dairy’s entire electrical demand would require eight wind turbines
of the size proposed for this project. The project was originally planned as a four turbine project.
In an effort to minimize potential wildlife impacts and to provide the minimum-sized project that
is economically viable for project stakeholders, the project was reduced in scope from four
turbines to two turbines.

FUNDING HISTORY

In 2009, the proposed project received a grant from the Pennsylvania Department of
Environmental Protection (PADEP) via the Pennsylvania Energy Development Authority
(PEDA), which was supported by “stimulus” dollars through the American Recovery and
Reinvestment Act (ARRA). The competitive grant was awarded to the project based upon its
unique structure (i.e., relatively small wind project providing electricity directly to an adjacent
commercial end user); to provide emission-free energy; to create jobs associated with completing
the project; and to control electricity costs thereby leading to job preservation at Turkey Hill
Dairy. Electric costs at Turkey Hill Dairy are expected to increase as PPL electric rate caps
expire December 31, 2009. As a result, the electricity generated from the wind turbine facility
will serve as a contributing factor in benefiting the overall economic viability of the Turkey Hill
Dairy by providing discounted electricity pricing. The project will also offer the opportunity to
learn about this green energy project through an environmental education center planned for
development in nearby Columbia, and through scheduled tours of the wind facility available to
the public. A criterion of the awarded grant is that the project be completed within specific
timelines. In order for the project developers to receive the grant proceeds, the project must be
completed by December 31, 2010 and commissioned and fully operational by February 1, 2011.
Due to the lengthy lead time for wind turbine procurement, and to complete the project by the
end of 2010, the wind turbines, which constitute nearly half of the overall project cost, must be
ordered from General Electric by February 1, 2010.
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ENVIRONMENTAL STEWARDSHIP

With an eminent history of environmental support and stewardship in the Lower Susquehanna
Valley, LCSWMA and PPL are committed to developing the proposed wind energy project in an
environmentally conscientious manner with regard to the conservation of Pennsylvania’s wildlife
resources, through pre-construction monitoring, agency coordination and implementation of all
practicable measures to avoid and minimize impacts upon eagles and other wildlife during site
development and construction. The development team’s good faith efforts to assess existing
raptor and eagle migration trends, its commitment to compliance with wildlife protection
regulations, its adherence to the Pennsylvania Game Commission and USFWS's Interim
Guidance on Avoiding and Minimizing Wildlife Impacts from Wind Turbines, 2003 (USFWS
Interim Guidance), resulted in the initial coordination with the PGC and USFWS.

Specific examples of the contributions that PPL and LCSWMA have made toward the
sustainability and stewardship of Pennsylvania’s wildlife resources are henceforth discussed.
PPL maintains thousands of acres of nature preserves, provides educational centers and
programming, monitors Bald Eagle and Osprey nests, and maintains nest boxes for American
Kestrel and Eastern Bluebirds. PPL’s wildlife resource activities are posted for the public at
http://www.pplweb.com/community+partners/our+communities/environmental+preserves/home.
htm. LCSWMA is a member of the Wildlife Habitat Council and is in the process of becoming
an accredited facility, demonstrating that the Authority meets the requirements for promoting,
enhancing and maintaining wildlife resources at its FFLF facility. LCSWMA also monitors and
maintains 70 Eastern Bluebird nest boxes and 20 American Kestrel boxes, and bands (by a
Master Bander) young American Kestrels. The FFLF also conducts activities to minimize
impacts upon grassland nesting birds in non-active portions of the landfill by delaying mowing
activities. The FFLF allows access to the Lancaster County Bird Club annually to conduct the
Christmas Bird Count. The long-term perspective of bird population trends made possible by the
Christmas Bird Count is vital for conservationists. It guides strategies to protect birds and their
habitat, and helps identify environmental issues with implications for people as well
(www.audubon.org/Bird/cbc/howcbchelpsbirds.html). The willingness of LCSWMA and FFLF
to allow access to the Lancaster County Bird Club to conduct the Christmas Bird Count is an
important contribution to conservation in the state of Pennsylvania. Additionally, the FFLF has
an exceptional environmental performance record over the last 13 years with zero environmental
violations issued by PADEP. No other solid waste facility in Pennsylvania has a better
environmental record.

COORDINATION SUMMARY

Overall project planning and coordination with the state and federal resource agencies, to date,
have included:
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e Pre-project Screening — April 2008

e Spring Migratory Bird Study Planning — January 2009

¢ PGC Consultation Meeting — July 23, 2009

¢ Pennsylvania Department of Conservation and Natural Resources Pennsylvania Natural
Heritage Program — September 16, 2009

¢ USFWS Coordination — October 6, 2009

e USFWS Response — November 13, 2009

¢« PGC Coordination Letter — October 28, 2009

e PGC Response — November 30, 2009

¢ Resource Agency Meeting with USFWS and PGC — December 14, 2009

A pre-project screening (April 2008) was also conducted prior to initiating the project, which
included a review of the Pennsylvania Natural Heritage Program’s on-line review tool to access
the Pennsylvania Natural Diversity Inventory (PNDI) database as well as a review of A Natural
Areas Inventory of Lancaster County, Pennsylvania (June 1990) and Lancaster County Natural
Areas Inventory Update (1993) and the Audubon Pennsylvania website
(http://pa.audubon.org/iba/) for Important Bird Area (IBA) information.

The coordination efforts resulted in the identification of some concerns that were unanticipated
based on the initial project screening efforts and based on initial wildlife impact concerns
expressed during a consultation meeting between the PGC, LCSWMA and PPL on July 23,
2009. In its November 30, 2009 response letter, the PGC requested pre-construction migration
surveys for raptors, including eagles and waterfowl; breeding bird surveys; nesting surveys for
the Bald Eagle; and a summer time survey of Bald Eagle movement and usage (including
foraging activities, roosting activities and identification of important roosting trees).
Additionally, the PGC recommended an acoustic survey and a survey for caves to determine
potential impacts on bats. The PGC also recommended a two year post-construction monitoring
survey. Specific wildlife species impact concerns expressed by the PGC are addressed below and
are presented in the following subsections: Eagle/Raptor Migration Survey Results Summary,
Bald Eagles, Bats, Other Birds of State Concern, Siting Considerations, Avoidance and
Minimization, Aquatic Resources, Post-construction Monitoring.

WILDLIFE SPECIES IMPACT CONCERNS

During an initial consultation meeting with the PGC on July 23, 2009 raptors and Bald Eagles
were of primary concern to the PGC, in regard to the proposed project. A fall eagle and raptor
migration survey was requested at the meeting by the PGC, in addition to the voluntarily
completed spring 2009 raptor and eagle migration survey. A winter eagle/osprey nest survey was
also requested by the PGC during the July 23, 2009 meeting.
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The Pennsylvania Department of Conservation and Natural Resource Natural Heritage
Program’s on-line review tool was used to access (April 2008) and review the PNDI database to
determine if any additional state or federal threatened or endangered species that were not
identified during the initial consultation process may occur in the project area. As a result of the
latest PNDI review, three species of concern were identified under the jurisdiction of the PGC,
and included the Great Egret, Pennsylvania endangered; the Prothontary Warbler (Prothonotaria
critrea), Species of Special Concern; and an unidentified State sensitive species, Pennsylvania
threatened. Coordination was conducted with the PGC on October 28, 2009 and the PGC noted
in a response letter dated November 30, 2009 that the two species of concern with respect to the
project included the Bald Eagle and the Great Egret.

In addition to the Bald Eagle, two other Pennsylvania raptor species of priority concern (high
level concern, PGC’s Pennsylvania Comprehensive Wildlife Conservation Strategy, September
2005) were identified in the project area during the spring and fall migration surveys that were
not specifically identified as a concern by the PGC. The two raptor species are the Northern
Harrier (Circus cyaneus) and the Peregrine Falcon (Falco peregrines). Additionally, the Osprey
(Pandioun haliaetus) was observed in the project area and is considered a Pennsylvania
threatened species with a Pennsylvania vulnerable status.

The PGC recommended, in its letter dated November 30, 2009, the following surveys:

« Spring and fall raptor and waterfowl migration survey;
« Breeding Bird Survey;

o Bald Eagle Nesting Survey (following PGC protocol);
e Acoustic Survey for bats and birds; and

e Cave investigation for bat hibernacula.

Prior to addressing the additional surveys/monitoring requested by the PGC, it is important to
discuss the results of the spring and fall raptor/eagle migration surveys.

Eagle/Raptor Migration Survey Results Summary

The 2009 spring and fall eagle/raptor surveys conducted at the proposed wind energy project site
have been completed in accordance with the pre-construction monitoring protocol for birds
(Protocols to Monitor Bird Populations at Industrial Wind Turbine Sites) recommended by the
PGC. The surveys satisfy the minimum requirement of one full season of both spring and fall
raptor migration survey. No further raptor/eagle migration surveys are planned.

The raptor/eagle surveys have entailed a tremendous amount of effort by professional biologists
totaling 647.2 hours of observation for the fall migration survey and 174 hours for the spring
migration survey, for a total of 821 hours of observation to date. The 2009 spring raptor/eagle
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migration survey involved observations of the proposed project area for the month of March for
five days per week for eight hours per day. The 2009 fall raptor/eagle migratory survey involved
observations of the proposed project area from August 15 to September 15 for three days per
week for eight hours per day, followed by observations from September 15 to December 15 for
eight hours per day for five days per week.

The estimated cost of the voluntary surveys exceeds $120,000 for the 2009 spring and fall
migration surveys and $15,000 for the aerial nest survey and roosting survey. Additional costs
will occur to conduct the ground-based searches for nests and roosting areas within the vicinity
of the probable locations of the two wind turbine generators and for the planned two years of
post-construction mortality monitoring.

Results of the 2009 spring and fall raptor/eagle migration surveys are summarized below, and a
Preliminary Summary of Findings Report is included as an attachment to this letter. A drawing
(Sheet 1) showing the proposed tower locations and the probable wind turbine locations is also
attached to this letter.

» A total of 14 species of raptors/eagles were observed (Broad-winged Hawk and Merlin
represented two additional birds not recorded during the spring survey).

e A total of 6,733 raptor observations were recorded in the fall and 1,006 during the spring.

e Turkey vultures represented the greatest observations during the spring and fall surveys.

¢ Black vultures were the second most recorded species during the spring and fall surveys.

e Four species observed in the spring and fall surveys are of state concern; Bald Eagle,
Osprey, Peregrine Falcon, and Northern Harrier.

e Proposed tower T-2 in the spring and fall had the greatest number of observations
recorded for species of special concern.

e Proposed tower T-5 had the least occurrences of raptor/eagles observed and the least
occurrences of raptor species of concern (Eagles, Osprey, Peregrine Falcon and Northern
Harrier) within a possible rotor swept area of the turbine.

¢ Proposed towers T-2 and T-4 continue to be the highest with respect to occurrences of
raptors/eagles within a possible rotor swept zone of a given tower location based on the
spring and fall migration survey.

Probable wind turbines A and B, which are most closely associated with proposed towers T-1 and
T-5, were offset from proposed tower locations T-1 and T-5 to minimize potential avian impacts
and to maintain necessary siting requirements with respect to increasing the setbacks from the
River and riverine forested habitat as well as satisfying property line, access road and utility
setbacks. Probable wind turbine B was moved 232 feet to the southwest of proposed tower T-5 to
be closer to landfill use activities and to be further away from the wooded riparian corridor along
the Susquehanna River. Probable wind turbine A was moved slightly away from proposed tower
T-1 to avoid landfill operations and establish a setback from the landfill access road.
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Bald Eagles

The Bald Eagle is known to the project area and a potential impact upon the species is of concern
to the PGC, which has the jurisdiction to protect the species under the Pennsylvania Game and
Wildlife Code. The Bald Eagles in the project area and the vicinity use the lower Susquehanna
River for migration, feeding, and breeding/nesting and rearing. A Bald Eagle Usage Map is
included as Figure 2 within the attached Preliminary Summary of Findings Report. The Bald
Eagle Usage Map illustrates general usage patterns within the immediate project vicinity by Bald
Eagles, based upon recalled observations by survey biologists. More occurrences of Bald Eagle
usage was noted on the Susquehanna River side (i.e., west) of the project area.

Bald Eagle habitat for nesting and feeding is abundant within the lower Susquehanna River
corridor. The approximately 10-acre project area is located adjacent to the Conejohela Flats IBA
as well as the Conowingo Reservoir IBA, which totals approximately 23,712 acres of primarily
forest land adjacent to the River, and approximately 15,715 acres of open water. This vast
expanse of available habitat for feeding and nesting is a contributing element to the success of
the Bald Eagle population on the lower Susquehanna River.

Disturbances to the Bald Eagles’ feeding behavior in the project area are unlikely. The eagles
primarily use the vast open water habitat to feed, based upon general observations during the fall
migration survey. On a few occasions, eagles were observed possessing fish. Additionally, Bald
Eagles are opportunistic and will feed on waterfowl and carrion. Food is abundant in
consideration of the riverine habitat and Lancaster County’s agricultural land use practices. No
Bald Eagles were observed landing in the active landfill area during the spring or fall migration
surveys. Furthermore, FFLF primarily accepts construction/demolition waste and incinerated
municipal waste (i.e., ash) so carrion or garbage is not readily available as a potential food
source.

Disturbances to eagle nesting behavior are unlikely. No known Bald Eagle nest sites are
immediately adjacent to the project area. One Bald Eagle nest was observed across the
Susquehanna River on the western shore and across from FFLF. The nest was considered a
primary nest and active as Bald Eagles were observed in the nest during the 2009 spring
migration survey. A winter Bald Eagle nest survey was requested by the PGC during the July 23,
2009 meeting. LCSWMA and PPL agreed to complete the nest survey following leaf-off
conditions. An aerial bald eagle nest survey of forested areas along the eastern shore
(approximately 2 miles in length), performed by two biologists (3 man hours) in a chartered
helicopter on December 21, 2009, confirmed the absence of nests within the immediate vicinity
of project area. Additionally, the helicopter pilot took the biologists to the known (2009) active
primary nest site located on the western shore (York County) to obtain a visual search image to
assist in the survey on the eastern shore.
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The project area and immediate vicinity (i.e., 0.25 mile from the project area) is also influenced
by human activities, which can reduce the value of the habitat for nesting; approximately 14
percent is in agricultural use, 2 percent is associated with Turkey Hill Dairy, 27 percent is
landfill and 5 percent is railroad corridor. The remaining area within the proposed project area
and vicinity is comprised of approximately 22 percent forested riverine corridor and 30 percent
open water. The forested riverine corridor along the Susquehanna River is available for potential
nesting, but is situated between the landfill and the active railroad and contains the Turkey Hill
Trail, a local hiking trail maintained by the Lancaster Conservancy. These potential disturbances,
along with the noise emissions from the landfill, make other forested areas along the River more
attractive nest sites.

Eagles in flight appear to be acclimated to the activities at the landfill and aware of on-going
construction activities as well as the ever changing landscape at the landfill. Occasionally, Bald
Eagles will cross the landfill to fly east over Lancaster County, or will bypass the westward bend
of the River to move up river. As a result, the activities at the landfill do not appear to disturb the
eagles with respect to movement, hunting or breeding.

With respect to the PGC’s request to extend the migration survey for an additional nesting
season and conducting a summertime movement study, the performance of these additional
studies would not appreciably add to the knowledge base of the Bald Eagle use at the project site.
Based on recent Bald Eagle population growth trends, it is likely that the Bald Eagle will
continue to expand its existing population throughout the Lower Susquehanna River basin due to
abundant habitat availability and food supply. Like any tall structure (e.g., communication
towers, high-voltage transmission towers) constructed within the known habitat of the Bald
Eagle (i.e., much of Lancaster and York Counties), the potential for an unavoidable, non-
purposeful take to the Bald Eagle exists at the project site due to the installation of the proposed
wind turbines. However, avoidance and minimization measures have been implemented to
reduce possible impacts upon Bald Eagles to the fullest extent practicable within the constraints
of land availability, project economics, and technology. A summertime nest survey of Bald Eagle
movement and usage within a 4-mile radius of nest sites, as well as other surveys extending
beyond March 2010, are not feasible due to the grant funding schedule criteria, and would
effectively terminate this renewable energy project.

In an effort to further minimize potential impacts upon Bald Eagles, the area (encompassing a
radius of 660 feet [National Bald Eagle Management Guidelines, USFWS May 2007]) around
each wind turbine (full rotor extent) will again be investigated, just prior to construction of the
wind turbines, to verify Bald Eagle nests and roost trees are absent and to ensure conservation of
the species.
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Bats

Bats are a concern to the PGC, which has jurisdiction of the species under the Pennsylvania
Game and Wildlife Code. However, several steps were taken to determine the potential for
involvement with bats species of State as well as federal concern, including the Indiana bat
(Myotis sodalis). As part of the threatened and endangered species assessment for the proposed
wind energy project, initial steps involved accessing the Pennsylvania Department of
Conservation and Natural Resource Natural Heritage Program’s on-line review tool to review the
PNDI database to determine if the potential existed for the occurrence of state species of special
concern. This approach is an accepted standard to screen for potential threatened or endangered
species presence within a project area. State endangered or threatened bat species were not
specifically identified as a species of concern in the project area as a result of the PNDI review.
An on-line search was also conducted to determine if caves providing habitat for bat species of
concern were known to the project area. No caves serving as bat hibernacula were identified
within 5 miles of the project area based upon information reviewed on-line.

The PGC indicated in the July 23, 2009 meeting that the area was considered “low risk” for bats
and a bat survey was not requested and thus, not conducted. LCSWMA and PPL were not
anticipating conflicts with bat species of concern based upon a lack of evidence for this species
in the project area (including the on-line PNDI review) as well as discussions at an early
coordination meeting with the PGC.

In the PGC’s letter dated November 30, 2009, the agency requested a survey for caves, which
may serve as hibernacula for bats. No caves are known to the immediate project area based upon
field investigations by ARM personnel and biologists while conducting other studies at the site.
The project is not expected to affect hibernacula for bats, including the Indiana bat. Furthermore,
measures will be implemented to ensure that the project will not affect roosting or nursing
habitat for bats, especially the Indiana bat. As stated by the USFWS, “Indiana bats are known to
usually roost in dead or living trees with exfoliating bark or living or dead trees with crevices or
cavities. Female Indiana bats form nursery colonies under the exfoliating bark of dead or living
trees, such as shagbark hickory, in upland or riparian areas. As a result land clearing especially
forested areas may adversely affect Indiana bats by killing, injuring or harassing roosting bats
and by removing or reducing the quality of foraging and roosting habitat.”

The proposed wind energy project is situated in an area that contains compatible land use for a
wind energy development project due to its proximity to an active landfill. The proposed project
will involve minimal losses of forested area. A loss of approximately two acres of wooded area
is expected. The wooded area planned for removal represents a relatively young white pine
(Pinus strobus) tree row (approximately 1 acre) along the FFLF’s former perimeter fence as well
as some relatively young deciduous trees (approximately 1 acre) along the northwestern property
line. Representative tree species along the perimeter of the project area include, northern

A R M G r o u p I n c



ARM Project No. 06377-6-3 10 December 23, 2009

hackberry (Celtis occidentalis), black cherry (Prunus serotina), black locust (Robinia
pseudoacacia), pawpaw (Asimina triloba), and red maple (Acer rubrum). Oak species (Quercus
sp.) and hickory species (Carya sp.) are present further downslope, closer to the River. Many of
the trees are overgrown with mile-a-minute (Polygonum perfoliatum) and river bank grape (Vitis
riparia). White pine trees are not known for usage by Indiana bats for roosting or nursing. The
trees would be removed prior to March 31, 2010 in the vicinity of proposed tower T-1 (Probable
Wind Turbine A) to minimize potential impacts upon passerine and bats.

Based on the available information about bats at the site, and based on the proposed avoidance
and minimization measures cited herein, it is ARM’s opinion that additional bat monitoring
surveys at the 10-acre project site are unnecessary.

Other Birds of State Concern

LCSWMA and PPL have implemented all reasonable measures to avoid and minimize impacts
upon migratory birds during the design and development phase of the wind energy project. The
project team has followed, to the extent practicable, the USFWS’s voluntary Interim Guidelines
on Avoiding and Minimizing Impacts from Wind Turbines.

Waterfowl Migration Survey

The 2009 spring and fall raptor and eagle migration surveys did not include a survey for
waterfowl. The wind energy project is not situated in the river and has been placed as far back
from the riverine corridor as possible. Additionally, a waterfowl survey was not requested during
the initial consultation meeting with the PGC on July 23, 2009. Biologists conducting the
raptor/eagle migration survey will describe the general observations of waterfowl in the fall
raptor/eagle migration monitoring report. As a general note, waterfowl were occasionally
observed, in small numbers, over the landfill.

The following describes general observations recalled from the survey biologists during the 2009
fall migration. Canada Geese (Branta canadensis) and Snow Geese (Chen caerulescens) were
observed over the Susquehanna River. During the fall migration survey period, Snow Geese
were observed flying south and Canada Geese were observed flying north and south over the
River. The Canada Geese were sometimes noted flying over the landfill during the fall migration
period, but at heights greater than 200 meters. Canada Geese have also been observed east of the
landfill property. Mallards (Anas platyrhynchos) were the only waterfowl observed to land
within the active FFLF. The Mallards were sometimes observed in the temporary open water
trench that contains stormwater, which is piped to the LCSWMA treatment facility. The
Mallards typically flew into the swale from the south and departed the swale flying south. A
Double-crested Cormorant (Phalacrocorax auritus) on two separate occasions was observed
over the landfill flying south.
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Breeding Bird Survey

A breeding bird survey was not requested during the initial consultation meeting with the PGC
on July 23, 2009, and ARM did not believe that a breeding bird survey was necessary due to the
existing land use at the site and ARM’s existing knowledge of the site. EXisting habitat in the
vicinity of the proposed wind turbines is vegetated soil stockpile for proposed landfill use
purposes, maintained grass and active agricultural land. Proposed towers T-1 (probable wind
turbine A), T-2, T-3, and T-4 are within the permit area of the landfill and the habitat and surface
cover is continually changing due to landfill operations. Additionally, the area immediately east
of proposed tower T-5 (probable wind turbine B) will be actively used for soil stockpile
placement purposes prior to construction of the turbine. Grassland habitat will not be present in
the proposed wind turbine area for probable wind turbine A and probable wind turbine B during
the spring due to planned construction activities for a soil stockpile (The PGC granted clearance
for the stockpile area project in a letter dated October 29, 2009, which indicated no impacts upon
species and resources of concern under its jurisdiction.). Trees in the vicinity of proposed tower
T-1 (probable wind turbine A) will be removed prior to March 31, 2010 to minimize potential
impacts to passerines that may use the forested riverine corridor. A survey will be conducted
prior to removal to verify that the trees are not serving as Bald Eagle nest sites or roost areas.

Great Egret

During the 2009 spring and fall surveys, which covered the month of March, most of August
and September, and the months of October, November and December, Great Egrets were not
observed flying over the landfill or proposed wind turbine tower areas. Great Egrets were
observed over the Susquehanna River, mostly flying north (up-river) to the Conejohela Flats
area. Great Egrets were often observed in the Susquehanna River at the islands associated with
Conejohela Flats. Habitat for the Great Egret is not present in the project area.

SITING CONSIDERATIONS

The attached Sheet 1 illustrates the proposed project site and the siting constraints that were
considered prior to locating the proposed wind turbines. A number of siting considerations were
evaluated for the wind energy project at FFLF including the following:

* topography;

e prevailing wind direction;

e site elevation;

e proximity to electrical interconnection;

e proximity to the meteorological tower location;

e accessibility;

e turbine spacing;
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e constructability; and
¢ physical siting constraints (i.e., landfill footprint, property boundaries and adjacent trail).

The proposed wind turbine locations (wind turbines A and B on Sheet 1) are situated along a
landform, referred to as Turkey Hill Point, which extends out into the Susquehanna River at
Lake Clarke and forms a steep bluff adjacent to the river. This unique landform is responsible for
causing higher wind speeds to occur at the proposed project site than in surrounding areas as the
wind must accelerate up and over the steep bluff. Only the northern and western edges of the
FFLF are suitable for a wind energy project due to the need to have uninterrupted exposure to the
west-northwesterly prevailing wind direction. In addition to favorable exposure to the prevailing
wind direction, the northern and western edges of the FFLF constitute the highest elevations at
the site, which translates to higher sustained wind speeds. Based on these features, the wind
resource assessment at the site was performed using information collected from a meteorological
(met) tower located on the northwestern edge of the landfill. The 12-month wind resource
assessment provided the basis for the wind energy production estimates that demonstrated the
viability of the project. It is important that the wind turbines are situated near the met tower
location to ensure the dependability of the energy production estimates.

In addition to the wind turbines being located near the met tower location, it was important that
the turbines be located near the electrical interconnection point at Turkey Hill Dairy and in
accessible locations that would minimize new road construction. The proposed wind turbine
locations are within one mile of the interconnection point to deliver energy to Turkey Hill Dairy,
which minimizes environmental disturbances and reduces construction costs. The wind turbine
locations are also located adjacent to the active landfill, which is a compatible land use for the
wind energy project because accessibility is available for construction and maintenance and
overall environment impacts associated with new access road construction are reduced.

Wind turbine orientation and spacing were also important criteria during the siting process. The
proposed wind turbines at FFLF are roughly perpendicular to the prevailing wind direction to
maximize energy generation. Additionally, the potential wind turbines at FFLF have been
provided with the minimal spacing between turbines that will prevent wake interference between
the turbines.

Physical siting constraints at the landfill were also considered and include: the active landfill
footprint; property boundaries; existing utilities; and the Turkey Hill Trail. Siting wind turbines
on an active landfill is not permitted since foundation stability requirements would not be
satisfied. Therefore, the possible wind turbine locations were limited to the western and northern
periphery of the FFLF. Existing utilities (e.g., PPL’s high voltage electrical transmission line and
the Sprint-Nextel cellular tower) limited the movement of the proposed wind turbine A and B
locations further east. Moving the proposed turbine locations further west was limited by the
steep bluff and by the proximity to the Turkey Hill Trail.
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The proposed wind energy project was originally planned as a 6-MW project utilizing four wind
turbines. The four originally proposed tower locations were evaluated as part of the 2009 spring
raptor/eagle migration survey. Based on the results of the spring migration survey, it was
estimated by the project biologists that potential wildlife impacts could be reduced by moving
the wind turbines inland from Turkey Hill Point and by reducing the number of wind turbines
from four turbines to two turbines. Accordingly, a fifth proposed tower location (T-5) was
assessed on a neighboring parcel to the north of the FFLF, away from the riverine forested
corridor and back from the steep riverine slope. In order to permit the evaluation of T-5,
LCSWMA began exploring the feasibility of acquiring the land on which it was sited. When it
was determined that the acquisition of the triangular-shaped parcel to the north of FFLF could be
acquired, proposed tower T-5 was added to the fall raptor/eagle migratory survey and LCSWMA
purchased the land in September 2009 to accommodate the wind project.

Based on the wind characteristics of the site, the physical siting constraints, and the preliminary
results of the raptor/eagle migration surveys, it was determined that probable wind turbine A and
B locations are the most favorable and suitable locations with respect to minimizing potential
wildlife impacts while maintaining the economic viability of the project.

AVOIDANCE AND MINIMIZATION

Because the wind project area is located adjacent to an area known for concentrations of birds,
especially during the migration season, the turbine locations were adjusted to avoid and
minimize impacts upon birds. The USFWS Interim Guidance was followed to the extent
practicable.

Avoidance of Bird Concentration Areas and Landscape Features Known to Attract Birds

Birds are known to use the wooded habitat along the Susquehanna River. Therefore, the proposed
wind turbines were moved as far back from the Susquehanna River corridor as possible to
minimize potential impacts to avian species. LCSWMA purchased an additional 16 acres of land
adjacent to the FFLF to facilitate the relocation of proposed wind turbines A and B to the north of
the landfill and to accommodate a desired setback from the River, which is expected to minimize
potential impacts to avian species. Additionally, to further reduce potential impacts upon birds, the
location of proposed tower T-5 (probable wind turbine B) was moved 232 feet to the southwest to
be closer to landfill use activities and to be further away from the wooded riparian along the
Susquehanna River. The position of proposed tower T-1 (probable wind turbine A) was adjusted
slightly to avoid landfill operations and to establish a manufacturer-recommended setback from the
landfill access road.
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Reduce Project Area Disturbance

The proposed project was evaluated to determine if the project could be reduced to minimize the
project disturbance footprint while still satisfying the energy needs of Turkey Hill Dairy. As a
result of the evaluation, the proposed project was reduced from a planned four wind turbine
project to a two wind turbine project. This resulted in the elimination of two turbines in the areas
of the site most sensitive to potential avian impacts (i.e., the western side of the landfill that
extends out into the Susquehanna River).

Turbine Configuration

The proposed wind turbines have been configured to avoid potential mortality, where feasible.
The turbines are spaced as close together as possible following recommended USFWS Interim
Guidance. The turbine towers have been moved away from the River corridor to the extent
possible. The turbine configuration balances potential wildlife impacts with wind patterns, siting
requirements, and topographic conditions.

Reduce Habitat Fragmentation

The proposed wind energy project and turbine tower locations are situated primarily on land
already altered and/or cultivated and adjacent to an active landfill. Studies have shown that wind
energy projects located within agricultural fields or grasslands, versus forested ridgelines, tend to
have lower bird mortality rates.

Minimal habitat loss is expected as a result of the project. The project will not result in
fragmentation of forest habitat. A row of planted white pine trees that exists along a former
security perimeter fence will be removed. Secure access to the site exists and the existing road
network will be used to construct and maintain the wind energy site.

Habitat Restoration

The design plans will include measures to minimize potential impacts upon wildlife following
construction and during the operational phase of the project. Grass beneath the wind turbines will
be regularly cut to reduce the value of the habitat for wildlife and decrease habitat attractiveness
for wildlife species. Existing nest boxes in the vicinity of the wind turbine generators have
already been removed.
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Turbine Design

Guy wires will not be used for support of the wind turbines. Also, lattice towers, which have
become roosting sites for birds at other wind projects, will not be used to support the wind
turbines.

Aviation Lighting

Aviation lighting will be in compliance with the Federal Aviation Administration (FAA) to
minimize bird and bat impacts. White strobe lights will be used at the minimum number,
minimum intensity and minimum number of flashes per minute allowable by the FAA. Solid red
or pulsating red warning lights will be avoided. The project has received final approval from the
FAA.

Electric Transmission Lines

Electric transmission lines from the wind turbine generators to the end user will be placed
underground to avoid electrocution of birds. Bald Eagles in the Lancaster County area have
recently died (within the last two years) from electrocution from transmission lines (Lancaster
New Era and Intelligencer Journal).

AQUATIC RESOURCES

The proposed wind turbine locations will not affect regulated watercourses or wetlands. The
turbine staging areas and transmission line corridors will be investigated by a wetland biologist
once the final locations are determined. However, a preliminary review of topographic mapping
does not indicate the presence of wetland or water resources within the project area. As a result,
encroachment permits from the United States Army Corps of Engineers and Pennsylvania
Department of Environmental Protection are not expected.

POST-CONSTRUCTION MONITORING

LCSWMA and PPL have agreed to two years of post-construction monitoring for bird and bats.
The two years of monitoring was accepted by the PGC at the July 23, 2009 consultation meeting.
The post-construction monitoring will follow the Protocols to Monitor Bat and Bird Mortality at
Industrial Wind Turbine Sites (PGC’s Wind Energy Voluntary Cooperation Agreement, February
23, 2007).
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SUMMARY

LCSWMA and PPL have in good-faith made every possible effort to develop this renewable
energy project in an environmentally conscientious manner with regard to the conservation of
Pennsylvania’s wildlife resources, especially avian species. The project developers have
voluntarily completed the following pre-construction surveys to assess potential risks to bird
species of concern:

e 2009 (March) Spring Raptor/Eagle Migration Survey
e 2009 Fall (August — December) Raptor/Eagle Migration Survey
e 2009 (December) Aerial Eagle Nest Survey

The migration surveys were completed in accordance with the PGC’s Wind Energy Voluntary
Cooperation Agreement (February 23, 2007). Like any tall structure (e.g., communication
towers, high-voltage transmission towers) constructed within the known habitat of the Bald
Eagle, the potential for an unavoidable, non-purposeful take to the Bald Eagle exists at the
project site due to the installation of the proposed wind turbines. Avoidance and minimization
measures have been implemented to reduce possible impacts upon Bald Eagles to the fullest
extent practicable within the constraints of land availability, project economics, and technology.

LCSWMA and PPL have agreed to conduct post-construction mortality surveys for bats and
birds for two years as per the PGC’s Wind Energy Voluntary Cooperation Agreement, Exhibit C
(February 23, 2007).

The locations of probable wind turbine A (Tower 1) and probable wind turbine B (Tower 5) were
selected based upon a host of siting considerations and constraints and based upon the least
number of avian occurrences within a rotor swept area, including the Bald Eagle, which was the
most representative species of special concern. The USFWS’s Interim Guidance on Avoiding

and Minimizing Wildlife Impacts from Wind Turbines (2003) was followed during the project
siting and preliminary design phase.

A summary of avoidance and minimization measures include: implementing setbacks from the
riverine corridor and purchasing adjacent lands to implement the setback measures; grouping
turbines as closely as possible; siting the turbines in maintained areas and agricultural areas;
minimizing forested habitat losses; developing a habitat restoration management plan to avoid
attracting wildlife or prey to the wind turbine area; specifying white strobe lighting on the
turbines; and placing electric power lines underground. Furthermore, LCSWMA and PPL have
agreed to conduct a survey within a 660- foot radius of the rotor swept area of probable wind
turbines A and B in January 2010, and prior to construction, to verify the absence of roost trees.
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Additional measures will be implemented to remove necessary trees prior to March 31, 2010
within the vicinity of probable wind turbines A and B to ensure potential bat roosting trees will
not be affected during construction. No caves are known to the area based upon investigations by
biologists while conducting other studies at the landfill.

The following requests were made by the PGC, but are considered infeasible due to scheduling
constraints of the stimulus funding supporting the project and due to the sensitive economics of a
relatively small wind energy project:

« Waterfowl migration survey;

¢ Breeding bird survey (point counts and area searches) for the entire project;

e Bald Eagle nesting survey from February 1 to May;

e Summertime bald eagle movement and usage survey, including foraging activities,
roosting activities, and identification of important roosting trees; and

e Conduct a pre-construction bat acoustic survey.

While these additional studies are deemed infeasible, PPL and LCSWMA are committed to
working with the PGC to collect valuable post-construction information to help minimize
mortality risk to birds and bats from relatively small wind energy projects.

CLOSING

LCSWMA and PPL kindly request a written indication that the PGC is satisfied to the extent that
the project may proceed as scheduled, from the PGC by January 15, 2010. If the wind turbines
are not ordered by February 1, 2010, the project will not be able to proceed.

If you have any questions or wish to further discuss this project, please contact Steve Gabrielle
of PPL Renewable Energy at 610-737-6812. Thank you for your time and attention to this
project.

Sincerely,
ARM Group Inc.

Moshalle . L laleersg

Michelle S. Cohen
Senior Biologist

Attachments



ARM Project No. 06377-6-3 18

CC:

Ms. Jennifer Kagel, USFWS

Ms. Cindy Tibbott, USFWS

Steve Gabrielle, PPL Renewable Energy
Brooks Norris, LCSWMA

Jim Warner, LCSWMA

Bryan Wehler, ARM Group, Inc.

December 23, 2009
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PRELIMINARY SUMMARY OF RESULTS
2009 FALL RAPTOR AND EAGLE MIGRATION SURVEY

FREY FARM LANDFILL WIND ENERGY PROJECT
Manor Township, Lancaster County, Pennsylvania

December 23, 2009
Eagle/Raptor Fall Migration Survey

77 days of avian observations were completed by the project biologists during the 2009 fall
migration survey. A total of 647.2 hours of observation hours were recorded during the fall
survey. The 2009 fall raptor/eagle migratory survey involved observations of the proposed
project area from August 15 to September 15 for 3 days per week for 8 hours per day followed
by observations from September 15 to December 15 for 8 hours per day for 5 days per week.

As a point of reference, a total of 174 hours of avian observations were recorded during the
spring migration survey for a total of 821.2 hours of observation to date. The 2009 spring
raptor/eagle migratory survey entailed observations of the proposed project area for the month of
March for 5 days per week for 8 hours per day.

Total Observations

Fourteen total species of raptors and eagles were observed during the 2009 fall migration period.
The Broad-winged Hawk and Merlin represented new species recorded during the 2009 fall
survey in comparison to the species recorded during the 2009 spring survey. A total of 6,733
raptor observations were recorded within the project vicinity through December 15, 2009.
Turkey Vultures represented the greatest recorded observations, totaling 4,652 (69.1 percent);
Black Vulture observations totaled 1,209 (18 percent) and Bald Eagles observations totaled 559
(8.3 percent). Figure 1 graphically demonstrates the percentage of total birds observed by
species.

Table 1 summarizes the raptor observation data. A total of 10.4 raptors per hour were observed.
The total raptors per hour is 1.34, excluding Turkey Vultures and Black Vultures. Turkey
Vultures and Black Vultures had the highest daily “passage” rates of 57.5 and 14.9 respectively.
The Bald Eagle had the third highest daily “passage” rate of 6.9.

Species of Special Concern

Species of special concern observed in the project area include the Bald Eagle, Haliaeetus
leucocephalus (Pennsylvania Threatened); Osprey, Pandion haliaetus (Pennsylvania



ARM Project 06377-5-5 2 December 23, 2009

Threatened); Peregrine Falcon, Falco peregrinus (Pennsylvania Endangered); and the Northern
Harrier, Circus cyaneus (Pennsylvania Vulnerable, Pennsylvania Comprehensive Wildlife
Conservation Strategy, PGC, 20005). A total of 561 eagles were observed, of which 559 were
recorded as Bald Eagles. The remaining two eagles were recorded as unidentified eagles. A
total of 303 eagles (54 percent) were not recorded within a possible wind turbine tower zone. A
total of 27 Ospreys were recorded and 17 (63 percent) were not within a possible wind turbine
tower zone. Four Peregrine Falcons were observed and were not within a possible wind turbine
tower zone. Seven Northern Harriers were observed and five (71 percent) were not within a
possible wind turbine tower zone. Bald Eagle observations were most commonly recorded with
wind directions from the north, west or northwest. Eagle observations were the least common
with winds from an easterly direction.

Table 2 summarizes the raptor species of concern within the potential rotor zone swept area
(greater than 20 meters and less than 100 meters) by turbine tower. Eagles, when compared to
other raptor species of concern, had the highest occurrences within the possible rotor swept area
of a turbine due to the high number of eagle occurrences at the site. The greatest number of
observations for eagles occurred within the rotor swept area of proposed tower T-2 with 68
observations (37 percent). Proposed tower T-4 also had a higher occurrence of eagles with 65
observations (35 percent) within the rotor swept area. The least recorded number of observations
for eagles within the rotor swept zone occurred at proposed tower T-5 with 31 observations (17
percent). Proposed tower T-3 had the least eagle occurrences with 43 observations (23 percent),
and proposed tower T-1 had a moderate occurrence of eagles with 53 observations (29 percent).
Proposed tower T-2 represented the most recorded tower and tower combinations involving
eagles. Raptor species of concern within a turbine rotor swept area are listed in order by
proposed tower number from the least occurrences to the greatest occurrences: T-5, T-3, T-1, T-4
and T-2. The same pattern is reflected when the other three raptor species of concern (Osprey,
Northern Harrier and Peregrine Falcon) are included. Proposed tower T-2 had the greatest
number of observations recorded (74) for a raptor/eagle classified as a species of special concern
and proposed tower T-5 had the least (32).

Proposed Tower Locations

A total of 6,733 raptor/eagles were observed, and of this quantity, 3,037 raptor/eagles (45
percent) were not observed within a possible tower zone, but were within the project study zones
(Zone A or Zone C of the PGC's Protocols to Monitor Bird Populations at Industrial Wind
Turbine Sites). Table 3 summarizes raptor/eagle species within the possible rotor zone swept area
(greater than 20 meters and less than 100 meters) by turbine tower. Overall, proposed tower T-4
had the most occurrences of birds within its rotor swept zone. A total of 866 (33 percent)
observations were recorded in the vicinity of proposed tower T-4 or a combination of proposed
towers including T-4. Proposed tower T-5 had the least recorded observations (614 observations
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(23 percent)) within the tower zone or a zone representing a combination of proposed towers
including T-5. The following summarizes the raptor/eagles observed by tower during the fall
study within the rotor swept zone of a turbine.

« A total of 614 (23 percent) observations were recorded in the vicinity of proposed tower
T-5 or a combination of towers including T-5.

« A total of 666 (25 percent) observations were recorded in the vicinity of proposed tower
T-1 or a combination of towers including T-1.

e Atotal of 677 (26 percent) observations were recorded in the vicinity of proposed tower
T-3 or a combination of towers including T-3.

e A total of 764 (29 percent) observations were recorded in the vicinity of proposed tower
T-2 or a combination of towers including T-2.

« A total of 866 (33 percent) observations were recorded in the vicinity of proposed tower
T-4 or a combination of towers including T-4.

Raptors/eagles observed at proposed tower T-5 have the least occurrences within the rotor swept
zone of a turbine tower. Proposed towers T-2 and T-4 continue to be the highest with respect to
occurrences of raptors/eagles within a possible rotor swept zone of a proposed tower. When
considering all raptors/eagles, proposed tower T-1, in conjunction with T-5, have the least
occurrences of species within a possible rotor swept zone of a turbine. Turkey Vultures and
Black Vultures were recorded within the zones of all five proposed towers. Proposed tower T-1
represents the most recorded tower and tower combination.

Proposed tower locations T-1 and T-5 have been modified slightly, via the insertion of probable
wind turbines A and B, to minimize potential avian impacts and to maintain necessary siting
requirements with respect to increasing the setbacks from the River and riverine forested habitat as
well as satisfying property line, access road and utility setbacks. Proposed tower T-5 (probable
wind turbine B) was moved 232 feet to the southwest to be closer to landfill use activities and to be
further away from the wooded riparian corridor along the Susquehanna River. The position of
proposed tower T-1 (probable wind turbine A) was adjusted slightly to avoid landfill operations
and to establish a setback from the landfill access road. The results of the 2009 fall migration
survey for proposed towers T-1 and T-5 correlate to probable wind turbine A and probable wind
turbine B, respectively, due to proximity.

Eagle Usage
Bald Eagles were observed regularly throughout the fall migration survey. Bald Eagles use the
project area and the vicinity for foraging, nesting/breeding, roosting and wintering. A Bald Eagle

Usage Map (Figure 2) is attached to this preliminary summary report. The Bald Eagle Usage
Map illustrates general trends of eagle use in the area based on observations by the survey

A R M G r o u p I n c



ARM Project 06377-5-5 4 December 23, 2009

biologists from the survey observation locations. Bald Eagles were mostly observed in Zone A
and Zone B and to a lesser extent in Zone C, indicating the River and riverine corridor is a more
likely area for use based on observations recorded. Zone A, Zone B and Zone C are defined on
Figure 2, as per the Pennsylvania Game Commission’s Protocols for Monitoring Birds at
Industrial Wind Sites. Bald Eagles were also often observed flying north through the Manor
Township valley, as indicated on the map (Figure 2).

Bald Eagles are opportunistic predators. Generally, food is unlikely to be a limiting resource for
the bald eagles using the project area and vicinity. Bald Eagles will feed on fish and waterfowl,
which are available in the vicinity of the project area. However, where food other than fish or
waterfowl is available, open water is not a requirement, and terrestrial habitats will provide food
resources. Livestock carrion, wildlife carrion, rabbits, and woodchucks are a source of food,
which are also highly available in the vicinity of the project area. The landfill did not appear to
be a source of food for the Bald Eagle. Bald Eagles were never observed during the spring or fall
migration survey landing in the active landfill area.

Bald Eagle nest sites are known to exist near the vicinity of the project. Bald Eagle nests are
known to the entire lower Susquehanna River valley. One nest site was observed along the
western shore of the Susquehanna River and across the River from the landfill during the 2009
spring raptor/eagle migration survey. No Bald Eagle nests are known to exist on the eastern
shore approximately 1 mile up-river and 1 mile down-river of the project area, based on the
December 21, 2009 aerial nest survey. One possible Bald Eagle nest was observed during the
aerial nest survey at the southern point of an island associated with Conejohela Flats.

Bald Eagles are known to winter in the lower Susquehanna River. Bald Eagles were observed
during the survey in mid-December. Some Bald Eagles are expected to remain in the project area
and vicinity through the winter. Winter and summer roost sites are not known to the area based
on general observations by biologists and LCSWMA personnel. Additionally, the project site is
along the eastern shore and is exposed to the predominant prevailing winds from the west-
northwest, which could be unsuitable conditions for roosting. The area (660-foot radius from the
proposed turbine rotor swept area) in the vicinity of probable wind turbines A and B will be
investigated to determine the presence of roosting trees in January 2010, and prior to
construction of the turbines.
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COMMONWEALTH OF PENNSYLVANIA

PENNSYLVANIA GAME COMMISSION

2001 ELMERTON AVENUE, HARRISBURG, PA 171109797

January 12, 2010

Denise Sale

PPL Renewable Energy, LL.C
Two North Ninth Street, GENPLS
Allentown, PA 18101-1179

Dear Ms. Sale:

Enclosed please find a fully executed copy of the Pennsylvania Game Commission Wind
Energy Voluntary Cooperation Agreement for PPL. Renewable Energy, LLC.

Your participation and continued commitment with this unprecedented “Voluntary
Cooperation Agreement” clearly defines your company as a leader in conservation of our
Commonwealth’s wildlife resources.

The Commission looks forward to working with you to support and facilitate the
Commonwealth’s green energy initiatives. Should you have any questions concerning this
matter, please feel free to contact our wind energy project coordinator, Tracey Librandi Mumma
at (717) 787-4250 x 3614.

Sincerely.
)~ 7 ;} ~/.

William A. Capouillez, Director -
Bureau of Wildlife Habitat Management

ce: Librandi Mumma, file

ADMINISTRATIVE BUREAUS!

PERSONNEL. 717-787- 7836 ADMINISTRATION. 717-787-856870 AUTOMOTIVE AND PROCUREMENT: 717-787-6504
LICENSE DIVISION. 7 17-787-2084 WILDLIFE MANAGEMENT: 7 1 V7875529 INFORMATION & EDUCATION: 71 7787-6286
WILDLIFE PROTECTION. 71 7-787-57 40 WILDLIFE HABITAT MANAGEMENT 7 1 77876818 REALESTATE. 7177876568

AUTOMATEDTECHNOLOGY SYSTEMS. 7177874076

AN EQUAL OPPORTUNITY EMPLOYER



PENNSYLVANIA GAME COMMISSION
WIND ENERGY VOLUNTARY COOPERATION AGREEMENT
February 23, 2007

The Pennsylvania Game Commission (Commission) seeks to coordinate
wind energy projects with wind energy developers (Cooperator) in order to
work collaboratively to ensure that wind-energy development project sites
are developed in both an environmentally conscientious manner and with
best regard to the conservation of the Commonwealth’s wildlife resources.

Whereas, the Commission under its jurisdiction from Title 34 (Game and
Wildlife Code) has authority to avoid, propagate, manage and preserve the
game or wildlife of this Commonwealth and to enforce, by proper actions
and proceedings, the laws of this Commonwealth relating thereto.

Whereas, both the Commission and Cooperator support renewable energy
initiatives and are dedicated to arriving at uniform guidance, in the absence
of comprehensive state regulations, on how best to avoid, minimize, and/or
potentially mitigate adverse impacts to wildlife resources.

Whereas, the Commission and Cooperator, in an effort to best avoid,
minimize, and/or mitigate potential adverse impacts with specific intent to
birds and mammals, have entered into this Cooperative Agreement in an
effort to standardize wildlife monitoring protocols and wildlife impact
review methods associated with wind-energy development projects in a
mutually beneficial and flexible manner and with high regard to both parties
goals, objectives, and purviews.

Therefore, the Commission and Cooperator enter into this Cooperative
Agreement and agree as follows:

1. The Cooperator will notify the Commission of any potential wind
energy development sites (or an expansion of an existing site with
the addition of 5 or more turbines), at least fourteen months prior
to construction. The notification prior to the initiation of
construction at the site will allow the Commission to provide as
much known information on bird and mammal resources which
may be present and/or potentially impacted by the development of
the proposed wind-energy project. The notification should include
a brief narrative of the project’s planned development and
proposed construction times and include as much detailed
information as available such as: an original copy of the U.S.G.S.




topographic map(s) depicting the proposed project area boundary
limits with the quadrangle name and associated county identified
on it, the proposed project site’s general infrastructure delineations
(both known and planned) to include access roads, electric
transmission lines, wind turbine locations, planned surface impact
areas, development and future maintenance of the project, and any
known wetland areas or predetermined wildlife habitat regimes
which are deemed to be of critical importance or high value.

For those projects, which the Cooperator has already initiated prior
to the effective date of this agreement, or that are planned for
construction prior to the fourteen-month time frame noted herein,
the Cooperator shall submit the required information within ninety
days (90) from the date of this agreement.

For all other projects, which are currently under construction prior
to the date of this agreement, the Cooperator shall only be required
to comply with the monitoring efforts within Paragraph 6 iii (post-
construction bird & bat mortality) as contained herein. Further,
within 90 days of the agreement date, the Cooperator can provide
to the Commission a listing of all projects, which are planned for
construction to begin within 12 months from the date of this
agreement. The listing will include all available site-specific
project information as more clearly specified within this paragraph
for each project identified on the list. For each project identified on
the list which construction commences within 12 months from the
date of this agreement, the Cooperator shall only be required to
comply with the monitoring efforts within Paragraph 6 iii as
contained herein. All other paragraphs, provisions, terms and
conditions, which are not inconsistent to the above, shall remain in
full force and effect.

It is understood between the Cooperator and Commission that both
parties may support the use of other potential funding mechanisms
or processes which directly or indirectly reduce the overall costs
associated with the Cooperator’s monitoring requirements as
identified herein providing further the intent of those monitoring
requirements remain the same.




3. The Commission and Cooperator will share all relevant
information concerning wildlife resources under the jurisdiction of
the Commission in and around the project area and the potential
adverse impact to those resources. Shared information will include
all known publicly available data from past/current/future
monitoring efforts and pre and post-construction study results
relative to the subject project area. The Commission further agrees
to consider all existing relevant wildlife resource information
provided by the Cooperator and the Commission will reduce to the
fullest extent possible any further requests made to the Cooperator
to provide additional relevant data and/or monitoring results which
can be ascertained from known existing data regarding potential
known wildlife impacts.

4. The Commission will provide the Cooperator with the results of all
its internal reviews and provide written comment and or meet with
the Cooperator within 45 days of receiving the information
specified in Paragraph 1, as well as the results of the Pennsylvania
Natural Diversity Inventory, and all pre and post-monitoring
methods and recommendations on how best to avoid and reduce
direct and indirect impacts to birds and mammals. Additional
coordination will occur from the Commission for actions needed in
regards to species listed in the Pennsylvania Comprehensive
wildlife Conservation Strategy (CWCS) to include all state
threatened and endangered bird and mammal species known to
occur or determined to exist within or adjacent to the project area.

5. The Commission in consultation with the Cooperator will determine
the risk level for monitoring and survey efforts. If needed, the risk
level may be adjusted based on new relevant information. The
Commission may request the Cooperator conduct an additional
year’s post-construction monitoring if a T&E species is killed or
other mortality is deemed to be at an unacceptable level for any
species. The Cooperator may request a reduction in the mortality
monitoring effort for the second year based on the first year's
mortality results. Such a request by either party for additional or
reduced monitoring shall be made in writing by the party
requesting a change and an informal meeting will be arranged
between the parties to discuss and mutually agree upon any
changes in monitoring efforts.




6. All suggested pre-construction and some post-construction
techniques are designed to reduce the exposure of state-listed
species in order to avoid, minimize or mitigate potential adverse
risk to species of special concern.

i. Birds

Migrating Raptors and Eagle Surveys

Goal: Assess risk to migrating raptors from development
of wind power at a particular site in order to avoid,
minimize, and mitigate adverse impacts.

Objective 1) Observe raptors to determine the number,
height of flight, time of day, flight path, avoidance
behavior, and species passing through the project area
and zone of greatest risk.

Objective 2) Use the survey data to make
recommendations to decrease potential adverse impacts

to the wildlife resource.

1. Migrating Raptors Survey — If recommended by
the Commission, raptor surveys will be conducted
according to the attached protocol Exhibit A. The
maximum level of effort per project will be one
person per five days per week during the pre-
construction phase and post construction phase, in
both the spring and fall seasons during March and
from August 15 through December 15. The
minimum level of effort will be that no raptor
survey is requested or conducted.

[ 3]

Eagles — If the project area is within proximity to a
known migratory fly route for eagles, then
additional monitoring shall occur in the spring in
conjunction with the monitoring criteria noted in
Paragraph 6=(i.) The maximum level of effort per
project will be one person per five days per week
for the entire month of March during the first years
monitoring effort. The minimum level of effort




will be that no eagle survey is requested or
conducted

3. Breeding Bird Surveys—

Goal: Assess risk to bird species listed in the
Pennsylvania Comprehensive Wwildlife
Conservation Strategy (CWCS) in order to avoid
and minimize direct and indirect impacts to these
species and evaluate the potential for habitat
enhancement/mitigation measures.

Objective 1) Proactively evaluate critical wildlife
resources that may cause risk to the future stability
of project operation.

Obijective 2) Use the data to help develop and
implement the most appropriate post-construction
habitat reclamation and management for the site.

Objective 3) Determine if state listed species are
present. If present then further coordination with
the Commission is required in order to avoid,
minimize, or mitigate potential impacts to the
species or their habitat.

If the project area is within an Important Bird Area
(IBA) as previously designated by the Audubon
process, or within an area supporting birds
identified as those priority species of “greatest
conservation concern” within the Pennsylvania
Comprehensive Wildlife Conservation Strategy,
the Cooperator will conduct a survey to confirm or
deny the presence of the species. The survey will
consist of three days of effort (one day in May,
two in June, separated by at least one week).
Projects with existing data on species of special
concern will be coordinated with the Commission
as to the appropriate survey methods required to be
used by the Cooperator.




4. The Commission will to the extent feasible, be
made available to provide consistency and
oversight management for all conducted surveys.

ii. Bats

Hibernacula

Goal: Determine if any hibernacula exist within the
project area in order to avoid and minimize impacts to
active hibernacula and the associated bat species due
to project development and its operation.

Objective 1) Conduct an on site field review to locate
and determine use of potential bat hibernacula in the

project area.

Objective 2) Survey bat hibernacula for species
presence and abundance in order to assess potential
impacts to bat species during the planning phase of
the project construction.

Objective 3) Evaluate the potential to avoid,
minimize, and mitigate adverse impacts to bats and or
enhance their habitat from project construction and
operations.

1. Pre-construction survey- If recommended by the
Commission, the Cooperator is responsible for
surveying the project area for any caves, abandoned
mine portals, or other openings that may harbor bats
as per the Commission's protocol. All openings with
potential as suitable bat hibernacula will be surveyed
by a qualified bat biologist according to Exhibit B.

Goal:  Determine those bat hibernacula existing
within 5 miles of the project area that may induce
additional avoidance and minimization measures due
to anticipated adverse bat impacts from project
operations.




Objective 1) The Commission will conduct surveys
to locate and determine use of potential bat
hibernacula within 5 miles of the project area
boundary.

Objective 2) The Commission will survey bat
hibernacula (outside of the project area) for species
presence and abundance in order to establish potential
impacts to bat species during the planning phase of
the project construction.

Objective 3) Evaluate the potential to avoid and
minimize adverse impacts to bats and their habitat
from project construction and operations.

Prior to the Cooperator conducting the field survey(s) as
noted in Paragraph 6 (ii), the Commission will conduct a
literature search for other mine portals/caves/openings
which are suitable and/or known bat hibernacula and are
on or within 5 miles of the proposed wind-energy project
boundary delineation. The information will be provided
to the Cooperator along with the relevant known bat
hibernacula as per the Commission’s review and the
Commission’s recommendations on the need for the
Cooperator to conduct additional surveys based on the
probable presence of Pennsylvania listed threatened,
endangered, and/or candidate bat species. If the
Commission recommends additional surveys, the
Cooperator will conduct those surveys with a qualified
bat biologist according to the attached protocol Exhibit
B.

Cooperator will conduct pre and post-monitoring surveys
as outlined in the Commission’s attached Exhibit B & C.
The maximum level of effort per project is one-year pre-
construction survey and two years post-construction. The
minimum level of effort is no bat survey is required.




4. Acoustic Monitoring

Goal: Determine the presence, activity, and temporal
use of the project area by bats in order to avoid and
minimize potential adverse impacts.

Objective 1) Surveys will be conducted to evaluate
the levels of bat activity within the project area and
determine their temporal patterns.

Objective 2) Evaluate the potential to avoid and
minimize adverse impacts to bats based on their
probable use of the project area during the project’s
construction and future operations.

Cooperator will conduct pre- and post-construction
acoustic surveys based on priority level. This survey
will assess the level of bat activity for both
hibernating and tree bats. The priority level will be
used for acoustic monitoring due to a lack of
knowledge on the temporal and spatial activity of tree
bats, as outlined in the Commission’s attached Exhibit
B. The maximum level of effort per project is one-
year pre-construction and one-year post-construction
from April 1 through November 15. The minimum
level of effort is from July 15 to October 15 before
and after construction.

5. The Commission will to the extent feasible, be made
available to provide consistency and oversight
management for all conducted surveys.

6 iii. Post-Construction Bat & Bird Mortality Monitoring

Goal 1) Determine the mortality of bats and birds from project
operation and whether those mortality rates would cause an
unacceptable level of impact and if needed induce additional
minimization or mitigation measures.

Objective 1) Conduct mortality surveys in_the most cost-
effective and proficient manner.




Objective 2) Provide a mechanism to evaluate the proficiency
of the project’s mortality survey methodology.

Goal 2) Assess the predictive value of pre-construction
monitoring, minimization and avoidance measures by
comparing those results with post-construction mortality.

Objective 1) Identify those protocols or monitoring methods
that need revision, adaptation, replacement, or abandonment

because of their level of success.

Objective 2) To make appropriate adjustments to monitoring
protocol and future effort as indicated by the acquired

information.

1. The Cooperator will perform the bird and bat mortality
monitoring as outlined in the Commission’s attached
mortality protocol Exhibit C for a minimum of two years
post-construction. Mortality studies shall be conducted
from April 1 through November 15 by a qualified
biologist(s) having expertise in the identification of bats
and/or birds and at the interval as noted in the attached
Exhibit C.

2. The Commission will to the extent feasible, be made
available to provide consistency and oversight
management for all conducted surveys.

Cooperator agrees to utilize to the greatest extent possible, all
reasonable and feasible generally accepted wind industry and
Commission best management practices relevant to the
conservation of wildlife resources during construction and
subsequent operation of the wind-energy facility. The Commission
shall provide copies of all known and updated best management
practices to the Cooperator on an annual basis.

Commission agrees to issue a special use permit defining the terms
and conditions for use throughout the project area by the
Cooperator's designated biologist(s) for all bats, birds, and state
listed threatened or endangered species which are collected while
conducting the Commission’s approved monitoring plan and
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mortality protocol. The general format for the special use permit is
attached as Exhibit D and may be automatically renewed upon the
anniversary date of the permit, providing further that the permit
terms and conditions have been strictly adhered to and this
Cooperation Agreement remains in effect.

The Commission agrees not to pursue liability against the
Cooperator due to any incidental takings of the Commonwealth’s
bird and mammal resources for which it has purview under Title
34 (Game & Wildlife Code) as a result of the Cooperator’s wind-
energy development and operations within the Commonwealth of
Pennsylvania providing further such incidental takings were not
malicious in their intent and the Cooperator remains in compliance
with the terms and conditions of this agreement and has with a
good faith effort avoided and minimized potential adverse impacts
by way of implementing best management practices and
Commission guidance as noted herein.

The Commission and Cooperator agree to work cooperatively in
the future to avoid, and minimize further impacts to the
Commonwealth’s bird and mammal resources as new relevant
project information becomes available. In the event that an
incidental take occurs upon a Pennsylvania listed threatened or
endangered species of bird or mammal during the operation of any
of the Cooperator’s wind-energy facilities, the Cooperator agrees
to take all reasonable measures as deemed appropriate by the
Commission and the Cooperator to further avoid, minimize and/or
mitigate such wildlife losses in the future.

10. Commission recommendations or decisions under the Cooperative

1.

Agreement do not supercede any comments, decisions, or
recommendations of the United States Fish & Wildlife Service.

The Cooperator agrees to provide coordinated access, upon prior
notice during normal business hours, to all its wind-energy
facilities as deemed necessary by Commission staff in order to
ensure both parties compliance to this agreement. All Commission
access shall be coordinated as far in advance as possible and
subject to all the normal safety measures implemented by the
Cooperator with regard to access to the facility.

10




12.

13.

14.

Either party upon their own discretion and reason can terminate this
agreement in its entirety after having first provided the other party
written notification of such termination forty-five (45) days in
advance of such termination date. Said written notification to be
sent certified mail to the respective parties place of address as
noted herein. Termination can be conditioned to exclude those
projects identified, which remain in compliance with the
agreement.

It is understood between the parties that information resulting from
the Cooperator’s compliance with this agreement shall be treated
with the highest affordable level of confidentiality available unless
otherwise agreed to in writing by both parties OR if it is necessary
to support the Commission’s waiver of liability set forth in
Paragraph 9 hereof. It is the intent of both parties to release to the
general public relevant project monitoring & mortality information
deemed to be in the best interest of both the Commission and
Cooperator. Release of information will be by mutual consent

only.

Assignment: The Cooperator may assign this Agreement, or any
project covered under the terms of this Agreement, to any affiliate
(as defined below) without the approval or consent of the
Commission provided that (i) the Cooperator is not in default of
this Agreement with respect to the project(s) being so assigned at
the time of the proposed assignment and (ii) the Cooperator
notifies the Commission of any proposed assignment in accordance
with this Agreement. The Cooperator may assign this Agreement,
or any project covered under the terms of this Agreement, to any
non-affiliate (as defined below) provided that (a) the Cooperator is
not in default of this Agreement with respect to the project(s) being
so assigned at the time of the proposed assignment, (b) the
proposed assignee has agreed in writing to be bound by all of the
terms and conditions of this Agreement, (c) the Commission has
met with the proposed assignee and the Cooperator, after being
notified of the proposed assignment, to discuss the terms and
conditions of the project(s) covered by the assignment and (d) the
Commission consents to the proposed assignment in writing,
which consent shall not be unreasonably withheld, conditioned or
delayed. For purposes of this section, an “affiliate” of the
Cooperator refers to any person, corporation or entity that (i) has a
direct or indirect ownership interest in the Cooperator or vice

3




versa or (ii) is subject to common operating control and is operated
as part of the same system or enterprise as the Cooperator. Any
person, corporation or entity that is not an "affiliate” as defined
above shall be a non-affiliate for purposes of this section. At the
request of the Cooperator, the Commission and the assignee shall
execute, after said assignment is approved if required, a new
Agreement with terms identical to the terms of the Agreement at
the time of the assignment.

15. Notices. All notices demands or requests required or permitted

under this Agreement shall be in writing and shall be personally
delivered or sent by certified United States mail (postage prepaid,
return receipt requested), overnight express mail, courier service,
facsimile transmission or electronic mail with confirming receipt
(in the case of facsimile transmission and electronic mail with the
original transmitted by any of the other aforementioned delivery
methods) addressed as follows:

If to Commission to: Pennsylvania Game Commission

ATTN: William A. Capouillez, Director

Bureau of Wildlife Habitat Management

and

2001 Elmerton Avenue
Harrisburg, PA 17110-9797

If to Cooperator to:

™y Y

L

or to such other person at such other address as a Party shall
designate by like Notice to the other Party. Unless otherwise
provided herein, all Notices hereunder shall be effective at the
close of business on the Day actually received, if received during
business hours on a Business Day, and otherwise shall be effective
at the close of business on the first Business Day after the Day on
which received.




16. No Third-Party Beneficiaries. This Agreement is not intended to,
and does not, confer upon any Person other than the Parties hereto
and their respective successors and permitted assigns, any rights or
remedies hereunder.

17. Entire Agreement. This Agreement, including all Schedules hereto,
constitutes the entire agreement between the Parties hereto with
respect to the matters contained herein and therein, and all prior
agreements with respect to the matters covered herein are
superseded, and each Party confirms that it is not relying upon any
representations or warranties of the other Party, except as
specifically set forth herein or incorporated by reference hereto.

18. Amendment. This Agreement may not be amended or modified
except by a written instrument signed by each of the Parties hereto.

IN WITNESS WHEREOF, Commission and Cooperator have caused this
agreement to be duly executed and have caused their seals to be hereto
affixed and attached by their proper officers, all hereunto duly authorized, on
the date first above written.

COMMONWEALTH OF PENNSYLVANIA
PENNSYLVANIA GAME COMMISSION
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EXHIBIT A (Explicitly Used in Conjunction with the Wind Energy Cooperative Agreement)

Protocols to Monitor Bird
Populations at Industrial Wind Turbine
Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission
February 23, 2007



Pre and Post-Construction Monitoring of Birds

Following is a classification of raptor concentration locations across Pennsylvania
based on the number and type of species found. Pre-construction bird monitoring efforts
at wind energy developments will be scaled based on this classification. A complete
listing of Pennsylvania sites in which raptors concentrate is provided at the end of this

document (Table 1).

Competent and experienced field ornithologists that are mutually agreed upon by
the Cooperator and the PGC shall conduct migratory raptor or breeding bird surveys.

I. Classification of Monitoring Effort for Raptors

A three-tiered approach is recommended for raptor migration monitoring at
prospective wind development sites:

A. High Priority Sites — Major raptor concentration points, including areas

documented in migration.
Raptor Migration Survey Effort: At least one year full-time fall and spring
monitoring with a corresponding effort post-construction.

B. Moderate Priority Sites — Lesser disconnected ridges in the Valley and Ridge
Province and near escarpments in the Allegheny Plateau Province.
Raptor Migration Survey Effort — At least one year full-time fall
monitoring pre-construction and a corresponding effort post-construction,
and where eagle migration is noted, spring monitoring.

C. Low Priority Sites — Sites of flat terrain where there are no updrafts and
low-priority sites as listed separately.

Raptor Migration Survey Effort — None.

Several sites designated as Low Priority. They lack a standard set of
raptor migration data, but there may be significant migration at the site at
some time of year. It is not required, but prudent to do a field check for
raptors during periods when migration is most likely to occur to avoid risk
to raptors migrating there.

L. Protocols for Diurnal Raptor Monitoring

Golden eagles tend to use the north-south trajectory of the ridges in south-central
and southwestern parts of the state. Unlike other raptors, their spring route northward is
similar to their fall migration route southward.
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Diurnal raptor surveys should follow standards and forms used by the Hawk
Migration Association of North America (www.hmana.org). The HMANA daily log
form and instructions are attached as one sheet.

1. Site Location: The diurnal raptor monitoring site should be chosen with maximum
count of migration as the goal. A good view of the escarpment, looking into the
direction where most raptors are expected to fly (the windward side of the
mountain) is necessary for a thorough count. A secondary site may be needed to
see raptors during different prevailing winds. The site location and the reason for
the change should always be indicated on the field form. Geographical
information for the site should also be collected (coordinates in Latitude /
Longitude, directions to site) for general reporting.

2 Field Season: The fall field season includes the period August 15 through
December 15 and spring field season is March 1 through March 31.

3. Time and Frequency: Count hours are 9:00 to 5:00 EDT from August 15 through
October 30, and 8:00 to 4:00 EST from November 1 through December 15.
Emphasis shall be placed on periods when migration is greatest in numbers or
when high priority species are most likely to occur. Therefore, sampling can be
reduced to three days a week from 15 August through 15 September, but should
cover days when a large flight can be expected.

4. Equipment: The counter should use binoculars and or a scope. Hand-held weather
instrument are preferred for gathering weather data. A laser rangefinder would be
useful for measuring distance of raptors to the escarpment or proposed turbine
sites.

5 Data Collection: All raptors considered migratory will be tallied by date and hour
using the HMANA Daily Reporting forms. Data for both eagle species will be
recorded on a separate form (see below). General instructions for entering data
are provided in back of the HMANA form, including the codes for various
weather data (e.g. sky, wind). Weather data will be recorded by the hour; wind
data can be collected later from the meteorological tower. HMANA sites often
use the Beaufort wind scale (see HMANA form), but directly measuring wind
with a wind gauge also is acceptable.

Flight Pattern Notes: Keep separate tally of raptors observed flying in the zone of
the anticipated rotor sweep area where raptors may be at greatest risk. Separate
tallies can be made on the HMANA form by designating the position of the birds
or by using multiple HMANA forms for one day with a form designated for each
of the three sectors delineated below. Participants are invited to devise their own
form to accommodate this collection of behavior data. This should be
accomplished without compromising the total raptor count conducted with the
HMANA protocol. Raptors that are not using the ridge for migration should also
be noted on the field form.
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The relative position of raptors should be categorized with respect to the
anticipated wind turbine rotor zones for the specific development in question.
All raptors should be recorded passing the area, divided into the three sectors:

Code Sector In Relation to Rotor Zone
A The West (or North) side of proposed turbine area
B Along the summit within a 200-m (656-foot) swath, where
turbines would likely be situated
C The East (or South) slope of the zone, but not within 100m
(328 feet) of the mountain top or spine.

If birds changed sectors, this should be indicated by sequential letters (€.g., AB,
BC, ABC). Each individual bird should be classified by flight pattern.

Behavior: The type of flight should be recorded according to the following

categories:
Code Type of Flight

D Direct flight with few changes in direction, all less than 30
degrees

1 Indirect flight during which more than one circle was recorded,
but more than 50% of flight is without such turns

S Soaring flight during which more than 50% of time is circling/

H Flight that appeared to be for hunting

P Birds that perched

6. Flight Altitude: Use the following table to describe the general flight of raptors at the
site for each hour of observation. Additional notes on the flights of golden and
bald eagles or other species of interest should also be recorded either as part of the
Golden and Bald Eagle Data Form (Page 5) or field notes to be added to the data
file of the site observation.

Code Flight Altitude
0 Below eye level
1 Eye level to 30 meters
2 Birds easily seen with unaided vision (eyeglasses not counted as aids)
3 At limit of unaided vision
4 Beyond limit of unaided vision but visible with binoculars to 10X
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5 At limit of binoculars

Beyond limit of binoculars 10X or less but can detect with binoculars or
scope of greater power (note magnification)

7 No predominate height

All birds observed at the site are to be counted. Residents, or other individuals

suspected to be previously counted, should be recorded.
7. Golden and Bald Eagle Data Collection;  Eagle observations should be recorded on
the Golden and Bald Eagle Data Sheet. (The eagle form also can be used to document
details of flight line and behavior of other high priority species.) The eagle form includes
a simple set of codes that allow for location and behavior options. These codes are
provided at the bottom of the form. The weather can be recorded on the form in the style
(codes) used on the HMANA form. Observers should fill in notes about behavior

liberally in the right hand column or on extra sheets and use extra sheets as necessary.
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FORM Wind-70008-GBEt-1

COMMONWEALTH OF PENNSYLVANIA

10/06 Pennsylvania Game Commission
Golden and Bald Eagle Data Sheet
Use as addendum to HMANA form
LOCATION: Date: Sky:
OBSERVER: Start: Stop: Wind:
For Data Codes, see bottom of form.
Height | Direct.
g | Sps* | Time ® 1 Age® | View® of of Flight Flight Behavioral
Flight® | Flight' | Type® Path® Notes
BE,GE | (military) (J/Sub/ad) | (D/V) (L/M/H) | (NE N..) (P,G,S) (RT, PRS, PRN, .} Interactions with other birds
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
*Species: Bald Eagle = BE, Golden Eagle = GE, see HMANA form for other species. 5 Time: use military time (0800, etc.), ¢ Age:
indicate either Juvenile (J), Sub-adult (S), or Adult (A). More detail on BE plumage types are appreciated but not necessary {e.g.
Basic LI, 111, etc.). 4 View: D -= Dorsal, V = ventral, DV = Both. © Height of flight: L = 100 feet (30 m), M =100~ 400 f.
(approx. tower ht.), H = above 400 ft. (tower ht.). f Direction of flight: N, NE, E, SE, S, SW, W, NW. ®Flight type: P = Powered
(flapping), G = Gliding, S = Soaring. " RT — Moving along Ridge Top, PRN = Parallel to Ridgetop Northside, PRS Parallel to
Ridgetop Southside, VS = Valley to South, VN = Valley to North, XR = Crossed ridge, LR — left ridge.

Use additional sheets if necessary.
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[IL. Pre-Construction Sampling for Breeding Birds

1. Survey Methods: Breeding bird surveys should be conducted once in May and two
visits in June. Points should be established systematically at 250-meter intervals (or at
500 meters in grassland settings) using a grid or track that covers the projected
development site. Based on overall project size and project configuration, the PGC will
be flexible with regard to breeding bird survey sampling intervals.

A circle is delineated around each point of 50-meters and allowance is made for
detecting birds outside that ring (unlimited circle). Observers should be experienced or
be trained at judging distances, using a range-finder and local landscape features as cues.
Sample period should be divided into three periods, starting with the first three minutes,
the subsequent two minutes, and the final five minutes. These time bands allow
comparisons between these data sets with other point-counts (including the BBS route
data) of 3-and 5.minute lengths (Ralph et al. 1995).

Sampling should occur in the moming when detection of birds is greatest. Counts
should not be conducted in periods of heavy rains or high winds. Each location should be
approached quietly in order to avoid disturbance of the birds and to observe birds near the
sample point, but outside of the detection circle. Each bird should be recorded in the
first period it is observed. A small bull’s eye is provided on the point count data sheet for
registering the general location of the bird. The up position is North with the lines
dividing the circle into four quadrants. Additional notes on location of birds can be made

on separate sheets. Birds detected while flying over should be counted separately.

The location of each point should be registered on a separate form using GPS
(Attachment Form Wind 7008). The use of standard four-letter species alpha codes,
breeding bird atlas codes, and other standard abbreviations are helpful to the standardized
collection of data (Ralph et al. 1993, Hamel et al. 1996, PA Breeding Bird Atlas website).
A stopwatch or other chronometry is very helpful to ensure conformity to the time band

data periods. A compass Of GPS unit with compass capacity is needed to identify the
position of the birds.

The field observer should provide evidence of rare or unexpected species by
taking photographs, making field recordings, or field sketches. Digital recordings are
preferable because of their ease of storage and transfer.

In each successive time-band, the observer should attempt to relocate each singing

bird and record its detection in that period. Each observation should be categorized as
either inside or outside the designated center circle (50 meter radius). If a bird moves
from one side to the other of the count circle, it should be designated as the original
position to inside, the original observation point should be noted. There are columns for
non-singing observations provided for birds within and outside the circle. Care is needed

to avoid duplicate counting of individuals at the same point or at multiple points.
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The data collected with the removal method point-counts should be analyzed with
methods outlined by Famnsworth et al. (2002). The program SURVIV also is used for
finding estimates of densities and associated variables (White 1983). This program is
available from the U.S.G.S. Patuxent Wildlife Research Center website (http:/www.mbr-

pwrc.usgs.gov/soﬁware.html#a).

Alternate point count methodologies that address observer detection effects, such
as spot-mapping (I.B.C.C. 1970, Ralph et al. 1993) or distance sampling (Buckland et al.
2001, Rosenstock et al. 2002), may be used as an alternative to the point count data
collection described herein.

7. Area Searches are effective for developing a species site list and detecting birds not as
effectively detected by point counts (Ralph et al. 1993). This approach may replace or
supplement the point count method.

The observer visits the variety of habitats at a site and records all birds
encountered. As for any field survey, the weather conditions and field times also are
recorded. The field time can be used as a measure of effort made by the observer and the
bird data can be interpreted as birds per party hour or a similar efforts measure. There is
a form for use in Area Search Surveys that will organize observations (Attachment Form
Wind 7008). Any breeding behavior should be recorded using standardized Breeding
Bird Atlas codes (see 2™ Pennsylvania Breeding Bird Atlas website and point count
form). The locations of Species of Special Concern and Watch List species should be
recorded (NAD27 format). Additional information about bird sightings and behavior can
be recorded separately.

At least three area-searches should be conducted at the construction site and these
searches include periods when Birds of Conservation Concern are most detectable
(httn://www.ngc.state.Da.us/nzc/cwp/view.asn?a=496&q=164510). Since many raptors
are more easily detected fairly early in the nesting season, a full sample protocol should
include a field trip conducted from mid-March to April 30. A second trip in May would
also be appropriate for earlier nesting species and has the potential for early-arriving
forest migrants. A third trip should be taken in the peak of the nesting season for most
songbirds in the period from June 1 through July 10 (but, June would be more effective
than a July date). Some early-nesting species also can be detected in post-nesting period
when dependent young are easily detected.

Data collected on these forms, maps, and associated documents shall be sent to
the Pennsylvania Game Commission as outlined in the Special Use Permit.
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FORM Wind-70008-BBPC-1 COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission

10/06
Pennsylvania Breeding Bird Point Count
Site: Observer: Date:
Point # Assistant: Start time:
Sky: Wind: | Temp: Stop time:
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FORM Wind-70008-BBPC-1 COMMONWEALTH OF PENNSYLVANIA

10/06 - page 2

Pennsylvania Game Commission

Codes for Breeding Bird Point Counts and Area Searches
" " I
Sky Condition Codes Wind Speed Codes
Code | Sky condition indicator (Beaufort Scale)

0 Clear or a few clouds Code | Wind Speed Indicators

1 Partly cloudy (scattered) or variable sky 0 Smoke rises vertically (<1 mph, <2 kph)

2 Cloudy (broken) or overcast 1 Wind direction shown by wind drift (1-3 mph, 2-5
kph)

4 Fog or smoke 2 Wind felt on face; leaves rustle (4-7 mph, 6-12 kph)

S Drizzle 3 Leaves, small twigs in constant motion (9-12 mph,
20-29 kph)

7 Snow 4 Dust rises; small branches move (13-18 mph, 2029
kph)

8 Showers 5 Small trees in leaf begin to sway (19-24 mph, 30-38
kph)

Pennsylvania Breeding Bird Atlas Breeding Codes (BO)
For further explanations of BCs, Safe Dates, and other Breeding Bird Information, see the website of the 2 Pennsylvania Breeding
Bird Atlas
Observed
8) Observed within safe dates, but not in suitable habitat
Possible
X Bird seen or heard in suitable nesting habitat within safe dates
Probable
T Territorial behavior observed
P Pair observed
C Courtship behavior observed
U Used nest of species found
A Agitated behavior or anxiety calls given by adults
Confirmed
CN Bird seen carrying nesting material
NB Nest building observed at nest site
DD Distraction display
FL Recently fledged young observed
CF Adult carrying food or fecal sac
ON Occupied nest found, contents unknown
NE Nest found containing eggs
NY Nest found containing young
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FORM Wind-70008-PCL-1 COMMONWEALTH OF PENNSYLVANIA
10/06 Pennsylvania Game Commission

Point Count Locations at this Project.
Provide Lat/Lon coordinates in Degrees, Minutes & Second (DMS) format.
And datum used (NAD27 Preferred)

Project Name: Page: of

Total Number of Points:

Lat/Lon GPS Location Information (DMS) for All Points

DATUM used:
Point Latitude Longitude Habitat:
No.
O I3 (13 [+ 13 143
O I3 113 (4] 13 (13
[+ & 13 O & (13
4] (9 13 [¢] & (13
[+ ] % (23 (4] 9 %
Q % 113 [+ % (%3
O 3 “ o 13 ‘6
[+] [ 13 (4] 14 13
4] 4 [13 QO 9 13
a 13 (13 o 13 (13
O [ 13 s} & 13
[+] % 113 [+] 9 143
o [ 13 Q 9 13
(2] < 113 o 13 13
o ‘ 13 <o (9 £%9
[+ ] 4 (13 o (9 (1%
(3] 13 113 o 9 13
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o + (23 4] 9 13
O & 13 s 13 13
[+3 % 119 [+ % (13
[+ % 4% (43 % (13
€3 & 6 o + 113
o 1 113 [+ 3 %
e % (%3 O & (1Y
& 3 17 & % 13
o + 1Y (s 4 4%

Use additional pages if necessary
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FORM Wind-70008-BBPC-2

COMMONWEALTH OF PENNSYLVANIA

10/06 Pennsylvania Game Commission
Pennsylvania Bird Survey Area Search Form
Site: Observer: Date:
Area: Assistant. Start time:
Sky: Wind: | Temp: Stop time:
Species Breeding Code / Habitat GPS Location Data (NAD 27)
Code Behavior Notes 2 Latitude Longitude

< 3 <G % [+

&

o

o

o

4

[

&

o

[+]

&

4]

4

o

observed.

@{Use Breeding Codes recommended for point counts. Also note if an audio-lure (tape-

playback) was used to attract the bird

“Additional Notes on Survey:
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Table 1: Tiered Approach to Classifyin
by Wind Power Develop

*Risk assessment based on concerns for general raptor migra

g Risk to Migrant Raptors

ment
tion, for Bald Eagle (BA EA) or Golden

Eagle (GOEA) migration or concentrations.

High Potential Risk Sites

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at Sites
Location (HMANA)
Allegheny Front Bedford, Blair, General, Yes #84 Allegheny | Yes
Clearfield, Centre | BAEA, Front
GOEA
Bald Eagle / Brush | Centre, Blair, General, Yes #32 Bald Eagle | Yes
Mountains Huntington GOEA Ridge
Conneaut Marsh / Crawford BAEA Yes #7 Conneaut/ | No
Geneva Marsh Geneva Marsh
Kittatinny Ridge / | Monroe, General, Yes # 51 Kittatinny | Yes
Blue Mountain Northampton, BAEA, Ridge / Hawk
Carbon, Lehigh, GOEA Mt. Sanctuary
Berks, Schuylkill,
Perry, Franklin,
Cumberland
Lake Erie Shore Erie General, Yes # 1 Presque Yes (NY)
BAEA Isle, # 2
Roderick
Reserve
Lower York, Lancaster, | BAEA Yes #56 Conjohela | No
Susquehanna Dauphin, Perry Flats, #57
River Conowingo
Reservoir,
Muddy Run,
#46 Sheets
Island
Archepeligo
Pymatuning Res. / Crawford, Mercer | BAEA Yes #3 No
Hartstown Pymatuning,
Complex Hartstown
Complex
Second Mountain / | Lebanon, General, No? #43 St. Yes
Mauch Chunk Schuylkill, Carbon BAEA, Anthony’s
Ridge GOEA Wildemess,
#44 Second
Mountain
Corridor
Tuscarora / Cove Franklin, Fulton, General Yes #36 Tuscarora | Yes
Mountains Perry, Huntington, Ridge / The
Juniata Pulpit
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High Potential Risk Sites gcontinued;

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at Sites
Location (HMANA)
Tussey Mountain Bedford, Blair, General, Yes #81 Greater Yes
Huntington, GOEA Tussey
Centre Mountain, #35
Rothrock State
Forest
Upper Delaware Wayne, Pike, BAEA Yes #60 Upper No
River Monroe Delaware
Scenic River
Moderate Potential Risk Sites
Allegheny Ridge Lycoming General, Yes None Listed No
GOEA
Backlog Mountain Fulton, General No None Listed No
Huntington,
Mifflin, Juniata
Bald Mountain Luzerne General No None Listed No
Berry Mountain Dauphin, Perry General Yes None Listed No
Big / Sugar Valley Clinton General No None Listed No
Mountains
Brush Mountain Centre General No None Listed No
Catawissa Columbia, General No None Listed No
Mountain Luzerne
Dunning / Evitts / Bedford, Blair General, Yes # 76 Canoe No
Loop / Lock / GOEA Creek
Canoe Mountains Watershed
Jack’s Mountain Huntington, General, Yes None Listed Yes
Mifflin, Snyder GOEA
Line / Little Northumberland General, No None Listed No
Mountains. GOEA
Mahantango / Dauphin, General Yes None Listed No
Buffalo Mountains | Schuylkill,
Perry
Meadow Mountain | Somerset General Yes None Listed None
Moosic Mountain | Lackawanna, General No None Listed No
Wayne
Nescopeck Mt. Columbia, General, No None Listed No
Luzerne BAEA
Nittany Mountain | Centre General, Yes None Listed No
GOEA
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Moderate Potential Risk Sites (cont.)

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
North White Deer Lycoming General, Yes None Listed Yes (historic)
Ridge GOEA
Penobscot / Lee/ | Luzerne, General, No None Listed Yes
Wilkes-barre / Columbia BAEA
Wyoming Mts.
Peter's Mountain | Dauphin, Perry General No # 43 St. Yes
Anthony’s (historical)
Wilderness
Shade Mountain Fulton, General No None Listed No
Huntington,
Mifflin, Juniata
Shamokin Union, Snyder, General Yes None Listed No
Mountain / Montour,
Montour Ridge Northumberland
Sharp / Pisgah Lebanon, General No None Listed No
Mountains Schuylkill, Carbon
Sideling Hill Fulton, General, Yes None Listed No
Huntington GOEA
South Mountain Adams, Franklin General Yes #40 Michaux No
State Forest
Spring Mountain | Carbon General No None Listed No
Stone Mountain Huntington General, Yes #35 Rothrock | Yes
GOEA State Forest /
Stone
Mountain
Town Ray Hills Fulton, Bedford General, Yes None Listed No
GOEA
Wills Mountain Bedford, Blair General, Yes None Listed No
GOEA
Low Potential Risk Sites
Big Mountain Northumberland, | General No None Listed No
Columbia
Broad Mountain Franklin General No None Listed No
Buck Mountain Columbia, General No None Listed No
Luzeme
Buffalo Mountain | Centre, Union General No #37 The Hook | No
Natural Area
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Low Potential Risk Sites (cont.)

Site Counties Raptor Spring | Important Hawkwatch
Concern* | Migr. | Bird Areas at | Sites
Location (HMANA)
Chestnut Fayette, General No #26 No
Ridge Westmoreland Youghiogheny
Valley /
Ohiopyle State
Park
First/ Thick | Centre General No None Listed No
Mountains
Front Mifflin General Yes None Listed No
Mountain
Laurel Hill Fayette, General, | No #26 No
Westmoreland, | GOEA Youghiogheny
Somerset, Valley /
Cambria Ohiopyle State
Park
Little Somerset, General No None Listed No
Allegheny Mt. | Bedford
Locust/ Schuylkill, General Yes None Listed No
Nesquehoning | Carbon
Mts.
Long Mifflin, Centre | General No None Listed No
Mountain
Mahanoy Northumberland | General No None Listed No
Mountain
Martin Bedford General No None Listed No
Mountain
Negro Somerset General No None Listed No
Mountain
North Columbia, General Yes # 42 Loyalsock | No
Mountain Sullivan, State Forest,
Luzerne, # 48 Dutch Mt.
Wyoming Wetlands,
# 49 Ricketts
Glen State Park
Paddy Centre, Union General No None Listed No
Mountain
Polish Bedford General No None Listed No
Mountain
Savage Bedford General No None Listed No
Mountain
Warrior Bedford General No None Listed No
Mountain
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Exhibit B (Explicitly Used in Conjunction with the Wind Energy Cooperative Agreement)

Pre and Post-Construction Monitoring of Bat
Populations at Industrial Wind Turbines Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission
February 23, 2007



I. Classification of Monitoring Effort for Bats for Pre and Post-Construction Monitoring

Pre- and post-construction bat monitoring efforts will be scaled to the type of bat activity
on or within § miles of the proposed wind power project area, as identified in the following three
site types. A Hibernacula of Concern is identified as a known hibernaculum that houses a large
number of bats (1000+ counted in an internal survey or 100+ captured via trapping), one that
supports a diverse number of bat species (4 or more species), or which houses the state
threatened small-footed bat (Myotis leibii) or the state and federally listed endangered Indiana
bat (Myotis sodalis) in Pennsylvania.

Sites are classified in the following three categories:
A. High Priority Sites:

1) Hibernacula of Concern exist on or within 1 mile of the project area or several
hibernacula occur within 1 mile of the project area.

2) A hibernaculum with >5000 bats is on or within 5 miles of the project area.

3) Any known occurrence supporting breeding or hibernating state-listed threatened or
endangered species is present on or within 5 miles of the project area.

Pre-construction work required:

1) Consultation with PGC required for state-listed bat occurrences.

2) Site-specific surveys include: spring migration and/or fall telemetry ofa
maximum of 10 or more individuals as determined by the PGC to
determine areas of high use and travel corridors.

3) One season (April 1-November 15) of acoustic monitoring to determine
activity levels of bats within the project area.

4) One season of mist netting following USFWS guidelines to determine the
presence of Indiana bats and potential use of the area as maternity
colonies. Work is conducted by approved bat consultants that are
prepared to adhere with the transmitter requirements.

Post-construction work required:

1) Two years of mortality monitoring with possible extension based on
severity of impacts.

2) Post-construction acoustic monitoring for one season (April 1 - November
15) and concurrent with mortality monitoring.

B. Moderate Priority Sites:

1) Hibernacula of Concern exist between 1 and 5-mile radius of project area.

2) Any hibernacula on or within 5 miles of the project area contains between 1,000 and
5,000 bats.

3) One hibernaculum containing between 100 and 1000 bats on or within 1 mile of the
project area.

b



Pre-construction work required:

1) Pre-construction acoustic monitoring for a spring (April 1- April 30) and
fall season (July 15 — November 15), and concurrent with mortality
monitoring.

Post-construction work required:

1) Two years of mortality monitoring.

2) Post-construction acoustic monitoring for a spring (April 1- April 15)
season and a fall season (July 15 — November 15), and concurrent with
mortality monitoring.

C. Low Priority Sites: Criteria

1) No known presence of state-listed bats on or within 5 miles of the project
area.
2) No known Hibernacula of Concern on or within 5 miles of the project

area.
3) No hibernaculum with more than 100 bats exists in the project area.

Pre-construction requirements: Acoustic monitoring from July 15-October 15.
Post-construction: Standard post-construction mortality monitoring.

I1. Protocols for Locating and Surveying Potential Hibernacula

Hibernacula (natural caves, mines, tunnels, and other underground workings) within the
project area should be located using mineral literature (The Pennsylvania Cave Database, maps
and records from the Office of Surface Mining, and the PA Bureau of Abandoned Mines) and
properly investigated by a USFWS approved bat consultant.

Due to the increased bat activity around such sites and/or the presence of threatened and
endangered species, Hibernacula of Concern on or within five miles of a proposed wind
development site triggers bat monitoring efforts. The Pennsylvania Game Commission (PGC)
will notify the developer if such a hibernaculum is known on or within five miles of the proposed
project and the developer should enter into consultation with the PGC to determine if additional
protection or investigation will be useful to siting turbines. The PGC may conduct a survey in or
around the project area for potential hibernacula that are not currently known and survey them
for the developer. In the event that the PGC survey results confirm a previously unknown
hibernaculum the PGC will notify the Cooperator and further coordination will be required. If a
mine is located and contains multiple entrances, then all the bats captured at each entrance will
be added together to determine if the site qualifies as a Hibernaculum of Concern.



The following progression of action should generally be followed in order to meet the
agreement, as fits the site classification hierarchy above:

1)
2)

3)
4)

5)
6)

7)

8)

9)

10)

A consultant/cooperator will perform a literature search for potential hibernacula
within project area.

Following the literature review, a consultant will conduct ground searches to examine
each identified potential hibernaculum, record the location with a GPS, and search for
unknown openings (mine collapse, abandoned tunnels, new caves, etc) within the
project area.

Consult with PGC to determine if any sites have ever been surveyed for bats.

PGC may conduct literature and ground searches for a potential hibernaculum located
up to 5 miles from the project area.

PGC may survey hibernacula up to 5 miles from the project area.

Newly discovered sites, and sites that have not been investigated within 10 years, will
be surveyed via the methods and protocols set forth in the USFWS mine sampling
protocol.

Bat consultants from the USFWS approved list must be hired to examine any
potential hibernacula within the project area.

If a state-listed species is located within the project area, the bat consultant will
consult with the Cooperator and PGC to discuss telemetry protocols, effort levels and
site specific details.

If the federally endangered Indiana bat is known to exist at any time within 5 miles,
telemetry may be requested, and areas of use are to be determined. Buffer areas
around the Indiana bat location should not be included in the project area.

Data must be entered on provided sheets (Appendix A) and submitted to the PGC
before construction. Maps should indicate all turbines, hibernacula surveys, and
results of telemetry if applicable.

All captures of state-listed bats must be photo documented as described in Appendix
A.

Genetic samples (wing punches) and hair sample collection need to be taken on all
individual state listed species Each individual will also be banded with a unique
band of appropriate size (Indiana bat bands must be obtained by the consultant from
the PGC). Consultants should contact the PGC prior to performing work.

I11. Protocols for Mist Netting Surveys

The length of the project area (or summation of all roads, whichever is longer) will be
tallied. There will be 1 mist netting station per kilometer of the project area. For projects that
are not linear in design, a polygon surrounding the entire project area will be tallied and there
will be 2 stations per square kilometer.

1) Mist netting shall follow USFWS guidelines in terms of both level of effort and sampling
protocol except for the below additions:

2) All bat consultants to perform this work must be on the USFWS approved Indiana bat list
and obtain a special use permit from the PGC.

3) Proposals should be submitted and approved by PGC before work commences and
include a map of the project area, locations of the turbines, and estimated locations
targeted for net deployment.

4) All captures of Indiana bats should be photo-documented with profile shots of the head
and shots of the foot and keeled calcar for Indiana bats as shown in Appendix A. Photos
of small-footed bats should clearly show the entire facial mask and foot as well.



5) Genetic samples (wing punches) and hair samples should be collected and marked for all
Indiana, small-footed, red, hoary, and silver-haired bats. Consultants should be prepared
to attach a unique band to each of these species and should consult with the PGC prior to
the commencement of work, with all data recorded on data sheets provided (Appendix
A).

6) The bat consultant should have transmitters prepared for all captures of small-footed and
Indiana bats in order to locate roost trees. Transmitters should be capable of operating
for 21 days on the state frequency of 172 MHz. The PGC must be notified no later than
72 hours post capture and attachment of the transmitter.

IV. Protocols for Standardized Acoustic Monitoring of Bats

The recommendations following for acoustical monitoring are geared towards assessing
temporal and spatial activity of bats, with an emphasis on the migratory tree bats.

1) All met towers installed on site should be equipped with acoustic monitoring devices as
close to rotor zone as possible. It is suggested to have contractor attach equipment before
tower is raised.

2) If possible, Met towers should be maintained for at least one year following construction
in order to complete acoustic monitoring.

3) All projects should use the same type of detector throughout the study.

4) Detectors should record from 30 minutes prior to sunset to 30 minutes following sunrise
every day.

5) Acoustical monitoring will record the number of bat passes per hour and will be entered

on data sheet provided.

6) All recorded calls should be permanently archived for possible research needs and

submitted with final report.

7) Provide data regarding wind speed, humidity, and ambient temperature every 10 minutes
from the project area and concurrent with acoustic and mortality monitoring surveys.

8) All met tower locations must be recorded with GPS unit (decimal degrees, NAD 27

preferred) and should be reported on project maps.

9) All information gathered must be entered on Pennsylvania Game Commission survey
forms (Appendix A).

10) Copies of all acoustic data sheets will be submitted in conclusive end-of-year reports to
the PGC Harrisburg, PA at the end of every calendar year.



APPENDIX A
COMMONWEALTH OF PENNSYLVANIA

Pennsylvania Game Commission, Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Procedure and format for permittee reports to the PA Game Commission when conducting
wind turbine pre-construction bat netting and bat detector surveys.

The report is divided into five sections which include: (1) Cover page, (2) Site Survey Record,
(3) Bat Measurement and Capture Data Forms, (4) Maps and (5) Photo Documentation.

Section 1 - Cover
A separate cover page should be provided for each project with the accompanying data of
Sections 2 through 5 contained within. An example is provided.

Section 2 - Bat Netting/Acoustic Survey Record

(FORM Wind-70008-PRE)
This is a mandatory two-page summary of site(s) surveyed, captures and bat detector tallies of
bat passes. It should be completed for all sites surveyed, including those with no captures. If an
additional technique other than mist netting and bat detector work is conducted, it should be
described in remarks. Complete 1 for each site survey night (If site is trapped twice, 2 site
survey records are required, etc.).

This form may not be modified for reporting because it is used for data entry. If necessary,
supplemental pages may be added to report unique data.

Section 3 - Bat Measurement and Capture Data Form
(FORM P-706008-M)

This form is mandatory for:

1. Myotis sodalis captures

2. Mpyotis leibii captures

3. Bats you are banding and all band recaptures

4. All radio-tagged bats (describe transmitter in remarks)
5. Bat species not usually found in Pennsylvania*.

* Pennsylvania species: Myotis lucifugus, Myotis septentrionalis, Myotis leibii, Myotis sodalis. Eptesicus
fuscus, Pipistrellus subflavus, Lasiurus borealis, Lasiurus cinereus, and Lasionycteris noctivagans

This form may not be modified for reporting because it is used for data entry.

The surveyor also has the option to use this form for measuring and reporting all bats. All measurements should
follow North American collector standards (Nagorsen, D. W. and R. L. Peterson. 1980. Measurements and Weights.
Pp. 22-26 in Mammal Collectors’ Manual. Royal Ontario Museum, Publications in Life Sciences). Banded bat
information will be maintained in a database and future recaptures of your bands will be reported to you.

Section 4 - Maps
An example is provided. All survey sites will be reported on a map (preferably a 7.5” USGS

Topographic Map) so that locations can be accurately located and coordinates verified.

Section 5 - Photo Documentation
An example is provided. It is required that photographs be taken of identification characteristics
of all M.sodalis, M leibii, and species not usually found in PA. The photos should be labeled
with the site, date and capture number.

Return reports to address on the heading of this page within 90 days of project completion.
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COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission
Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Section 1 - Cover

WIND FARM PERMITTEE
BAT CAPTURE / ACOUSTIC MONITORING PRE-CONSTRUCTION SURVEY REPORT

Permit Number

Project Name:

Company/
Organization/
Permittee Name:

Address:

Phone: ( ) - Fax: ( ) -

E-Mail:

Project Supervisor Name:

Supervisor Contact: Phone: ( ) -

E-Mail:

[£ this is contracted work, provide the name & address of the individual/organization work is
being performed for:




FORM Wind-70008-PRE COMMONWEALTH OF PENNSYLVANIA

02/05 Pennsylvania Game Commission
Section 2
BAT -NETTING/ACOUSTIC SITE SURVEY RECORD Page 1 of 3
1. Survey Date: 2. Company Name:
3. Reporter: 4. Assistants:

5. Site Name and/or Number:

6. Site is (circle one): hibernation site summer habitat
7a. If hibernation site circle one: limestone mine, coal mine, limestone cave, sandstone cave, RR tunnel,

other structure, describe -

7h. If summer habitat, describe area being sampled (e.g. forested stream or forest clearing with stream):

8. County: 9. 7.8 Quad.:

10. Was site GPS’d (required) YES - NO

11. Geographic Coordinates (D-M-8): Latitude: - - ”N, Longitude: o - "W

Datum (circle one): NAD27 (Preferred), NAD83, WGSS84, Other:

12. Ownership and Access: (Who owns site or controls access? Give name and address.)

13. Time (military) & Temperature: Start Time h  Stop Time h  Total Minutes:
Start Temp. °C  End Temp. _°c
14. General Weather (circle one): Clear; Partly Cloudy; Mostly Cloudy; Cloudy; Drizzle; Intermittent Rain;
Steady Rain; Thunderstorms; Snow; Other:

15. General Wind Conditions (circle one): Calm, Breezy (Leaves Rustling), Windy (trees swaying).

16. Capture Setup at Site (Minimum of 2 sets required at each sitej:

Set # Type Count Dimensions Description TOTAL AREA
(m)
1 Nets 4 12mx2.6m Stacked over trail 124.85q. m

Total Capture Area: $q. m



Page2of 3

COMMONWEALTH OF PENNSYLVANIA

Section 2
Pennsylvania Game Commission
Date:

(Site Survey Record — Continued)  Site Name/No.:

17. Describe habitat 150 m around site: (fopography and vegetation including dominant tree species.)

YES / NO (if “"NO" only enter numbers in Total columns)

18. Was reproductive status checked?
*CAPTURE RESULTS

No. Total

No. Total | Number of
Juv. No. Adult Males | Juv.

Fem. | Fem. SCR T NR Male | Males

Species NR | PG | L | PL
3 7 7 i 4

Number of
Adult Females

Eptesicus fuscus 2 1

No. Species
Totals

7

Myotis

lucifugus
Myotis

septentrionalis
Myotis

leibii
Mpyotis
sodalis

Eptesicus

fuscus
Pipistrellus
subflavus

Lasiurus

borealis
Lasiurus
cinereus

Lasionycteris

noctivagans
Other — specify:

Other - specify:

Grand

Reproductive Status: NR= nonreproductive, PG= pregnant, L= lactating,
PL~= post lactating, SCR= scrotal/epididymis swollen.

*Complete Measurement and Capture Data Form for all:

{1) Myotis sodalis, (2) Myaotis leibii, (3) bats you are banding or band recaptures,
(4) radio-tageed bats and (5) bat species not usually found in PA.

Comments:



Section 2 COMMONWEALTH OF PENNSYLVANIA Page 3of 3
Pennsylvania Game Commission
DATE:
16. ACOUSTIC MONITORING: (7allies of bat passes / hour. Use military time and record sunset/sunrise times in comments.)
Hour # Hour # Hour # Hour # Hour #
Start Start Start Start Start
Time: h Time: h Time: h Time: h Time: h
Start Start Start Start Start
Temp: °C Temp: °C } Temp: °C § Temp: °C Temp: °C
Start Start Start Start Start
Time: h Time: h Time: h Time: h Time: h
End End End End End
Temp: °C I Temp: °C } Temp: °C } Temp: °C | Temp: °C
For bat detector passes where calls can be identified by Genus and/or species, record identification data below by call tallies
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: No. of Calis:
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: No. of Calls: No. of Calls: No. of Calls: Ne. of Calls:
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: Ne. of Calls: No. of Calls: No. of Calls: No. of Calls:
Genus: Genus: Genus: Genus: Genus:
Species: Species: Species: Species: Species:
No. of Calls: ] No.ofCallg: No. of Calls: No. of Calls: No. of Calls:
Genus? Genus: Genus: Genus: Genus:
Species: Species: Species: Species: Species:

No, of Calls:

No. of Calls:

No. of Calls:

No. of Calls:

No. of Calls:

Hr # Hr # Hr 4 Hr # Hr #
No.of No. of No. of No. of No. of
Unk. Calls: Unk. Calls: Unk. Calls: Unk. Calls: Unk. Calls:
Hr # Hr # Hr 4 Hr # Hr#
Total Total Total Total Total
Calls: e Calls: Calls: Calls: Calls:
Comments:
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DRAFT

Section 4 - Maps (example)

Blair Co., Blandburg Quadrangle, Bells Gap Area.
Location of Sites 1, 2, and 3 for Project PA-24
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Exhibit C (Explicitly Used in Conjunction with the Wind Energy Cooperative
Agreement)

Protocols to Monitor Bat & Bird Mortality at Industrial
Wind Turbines Sites

Commonwealth of Pennsylvania
Pennsylvania Game Commission
February 23, 2007



Post-Construction Mortality Monitoring

[._Duration and Frequency of Monitoring:

All mortality monitoring should take place daily for the period
between April 1 and November 15 for 2 complete years following
construction, unless other mortality information is available and the
PGC can adequately justify a reduced monitoring effort. For higher risk
golden eagle migration routes, as designated in page 11 of Exhibit A,
additional monitoring may be requested. Mortality monitoring should
commence at sunrise and an appropriate number of surveyors must be
hired to complete surveys of all turbines within 8 hours. Turbines that
are being chosen for monitoring should be determined with the initial
proposal so the location of acoustic monitoring devices can be
coordinated to occur at the same locations.

II. Number of Turbines to Monitor:

The number of turbines monitored will follow the guidelines
below as per “Standard Mortality Transect Survey”, and will include at
least one validation procedure to correct bias. Validation procedures can
include, but are limited to the use of nets, the use of dogs, thermal
imaging, or night optical device. Monitored turbines shall be identified
in consultation between the parties and based upon pre-determined bat
and bird risk assessment. A minimum of 10 turbines will be sampled, or
a maximum of 20% of the turbines in the project area (whichever is
greater). If the project contains less than 10 turbines, all turbines in the
project area will be sampled unless otherwise agreed to by the
Commission.

[1I. Mortality Monitoring Procedure

Carcass removal and searcher efficiency trials will be performed,
and the duration, frequency and number of turbines to monitor are the
same.

[ 8]



At each turbine to be monitored, a rectangular plot that is 120
meters by 120 meters will be centered on the turbine. Although
evidence suggests that > 80% of the bat fatalities fall within 2 the
maximum distance of turbine height to ground (Erickson 2003a,b)
search areas vary and often do not allow surveys to consistently extend
to this distance. Therefore, the searchable area underneath turbines will
be delineated and mapped, and estimates of mortality will be produced.
Maps are to be constructed illustrating all turbine locations, a designated
numbering system for turbines, 120 meter plot, boundaries of survey
areas, and searchable areas (broken down into visibility classes and
transect numbering if performing standard transect surveys).

1) Times spent surveying each turbine should be recorded daily and
remain consistent.

2) All information gathered (i.e. specimen location, species,
transect/net grid number, etc.) should be entered on data sheets
provided. Any mortality that occurs to state listed endangered or
threatened species should be reported to the PGC within 72 hours.

3) Any large mortality events (> 50 total animals) or mortality of any
eagle, or threatened or endangered species that occur outside of the
survey periods are to be reported to the PGC within 72 hours.

4) Separate data sheets will be used for each date of survey
completed. All carcasses are to be picked up and bagged upon
discovery. They are to be identified, handled, and labeled
properly, in accordance with the special use permit, with the date,
turbine number, transect number, and unique specimen number.

5) All specimens located should have an azimuth from tower and
distance to turbine, and recorded on data sheet. It is appropriate to
use a numbered flag for each specimen and record distance and
azimuth upon completion of transect searches, so long as flags are
removed after each day/turbine.

6) All carcasses are to be properly identified, labeled, frozen daily,
and submitted with data sheets every 2 months to the local regional
office of the PGC.

7) A summary report of this monitoring, including all data sheets and
maps are to be submitted with the annual reports (due December
31) until monitoring is complete. A complete set of post-



construction bat mortality data sheets, all acoustic data sheets with
passes/hour, species identification charts, etc. should be included.

Standard Mortality Transect Surveys:

The basis for the methods to be followed for this procedure are set
forth by Erickson 2003a, 2003b, Bats and Wind Energy Cooperative
2005 final report, and Kerns and Kerlinger 2004. Areas defined for
surveys should be mapped and depict not only prominent structures and
area, but in addition to previous studies, label search areas into 1 of 4
visibility classes. All visibility classes represented should be included in
the map and proportion of each noted in report. Each visibility class will
be equally tested with a minimum of 200 trials using carcasses returned
by the PGC.

Visibility Classes: Each turbine will have the vegetation in the
searchable area defined into one of the following 4 classes and mapped
for submission.

Class 1 (easy): Bare ground 90% or greater; all ground cover
sparse and 6 inches or less in height (i.e. gravel pad or dirt
road).

Class 2 (moderate): Bare ground 25% or greater; all ground cover
6 inches or less in height and mostly sparse.

Class 3 (difficult): Bare ground 25% or less; 25% or less of ground
cover over 12 inches in height.

Class 4 (very difficult): Little or no bare ground; more than 25% of
ground cover over 12 inches in height.

1) Following the establishment of searchable areas, the breakdown of
this area into visibility classes, and mapping of each turbine,
transects should be established at no greater than 6 meters apart
and marked every 10 meters.



2) Each transect will be walked with "2 of the distance between
transects equal to the distance on each side to be examined by the
searcher.

3) As transects are searched, carcasses should be bagged and labeled
properly (date, turbine number, transect number, carcass number)
and a numbered flag placed in their place. At completion of each
turbine, the distance and bearing from each turbine should be
recorded and then all flags removed.

4) Searches will be abandoned if severe weather is present, and
continue if it clears. The time spent searching at all turbines will
be recorded and should be consistent.

V. Validation Guidelines

Performing carcass removal by scavenger and searcher efficiency are the
standard methods performed together to correct for biases in data
collection. Below are accepted techniques to perform this correction.
However, please note the PGC will consider alternative methods of
validation, to include but not limiting to the use of dogs, thermal
imaging, night optical devises etc.

Carcass Removal Trials

Because there are numerous variables that may make every turbine
unique, we suggest placing an equal number of carcasses per turbine to
be monitored for removal by scavengers. Additionally, all 4-visibility
classes should have an equal sample size. A random bearing and
distance from the turbine should be selected to determine placement of
the carcass. For these trials, carcasses must be placed within the
surveyed area underneath turbines after sunset and under darkness, and
monitored for removal every 12 hours. Ideally, the total number of bird
and bat carcasses used should be representative of the actual size and
species of killed animals, with no less than 50 specimens monitored per
year. These trials should be performed periodically throughout each
monitoring session. Before placement, each carcass must be uniquely
marked in 2 manner that does not cause additional attraction and have its
location recorded. Records shall include the turbine number, a brief
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description of immediate vegetation that may impede visibility,
classification using one of the 4 visibility classes described above, and
length of time before removal.

V1. Searcher Efficiency Trials

To produce the best estimates of mortality, a high number of
searcher efficiency trials will be performed. A minimum of 200
individual trials will be performed to test searchers. The carcasses will
be toe clipped to identify and number them. Carcasses missed by
searchers will be picked up after their survey is complete and will be
used again. Because a number of samples will be collected from all
dead bats, each carcass recovered will be submitted to the PGC and the
appropriate number needed for testing will be returned. The habitat
surrounding turbines may vary considerably and searcher efficiency
appears highly correlated to visibility and habitat types. Therefore, the
search area defined for each turbine surveyed will be divided into the 4
visibility classes (illustrated on map). An equal number of carcasses
will be placed in each visibility class, and will be placed at a random
azimuth and distance. Each turbine monitored by searchers should be
examined, with an equal number of carcasses placed at each turbine.

Testing should occur sporadically throughout monitoring periods
and searchers should not be made aware they are being tested. An effort
should be made to test searchers equally during both inclement and good
weather, with weather conditions recorded. Carcasses placed should be
representative of the percentage and number of species found during the
mortality monitoring, and should replicate the manner in which the
majority of bats are found in that visibility class (i.e. crawled under
vegetation). An effort to maximize the number of carcasses placed is
best, with no less than 200 per year.



COMMONWEALTH OF PENNSYLVANIA
Pennsylvania Game Commission
Bureau of Law Enforcement, Technical Services Division
2001 Elmerton Avenue, Harrisburg, PA 17110-9797

Section 1 - Cover

Iv. WIND FARM PERMITTEE
V. POST-CONSTRUCTION BAT MORTALITY SURVEY
REPORT

Permit Number

Project
Name:

Company/
Organization/
Permittee Name:

Address:__

Phone: ( ) - Fax: ( ) -

E-Mail:

Project Supervisor
Name:

Supervisor Contact:  Phone: ( ) -

E-Mail:

[f this is contracted work, provide the name & address of the
individual/organization work is being performed for:




FORM Wind-70008-Mort-1 COMMONWEALTH OF PENNSYLVANIA
02/05 Pennsylvania Game Commission

GPS Locations of All Wind Turbines at this Project.
(Provide Lat/Lon coordinates in Degrees, Minutes & Second (DMS)

format.
Also provide datum used (NAD27 Preferred)

Project Page: of
Name:

Total No. of Turbines:

Lat/Lon GPS Location Information (DMS)
for All Turbines.

DATUM used:

Turbine Latitude Longitude Comments
No.
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FORM Wind-70008-Mort-2 COMMONWEALTH OF PENNSYLVANIA

02/05 Pennsylvania Game Commission

Description of Wind Turbine Searched for Carcasses

Project Name: Turbine Number:
1. Diameter of Blade Span: _ m Number of Blades:
2. Blade Height Above Ground- Max.: m;
Min.: m
3. Surface Area of Search Plot: m®

4. Attach map of each turbine with 120 meter plot, search boundaries,
location and numbering of transects/area covered by nets, and vegetation
classification if applicable on separate sheet.

5. Attach a spreadsheet with weather data collected at 10-minute intervals.
Data should include wind speed, temperature, precipitation, cloud ceiling
height, and height and altitude of monitoring device.

6. General Habitat Description and Topography within 100 m of Turbine:

7. General Habitat Description and Topography >100m from Turbine:



FORM Wind-70008-Mort-3a COMMONWEALTH OF PENNSYLVANIA

02/05 Pennsylvania Game Commission
Daily Search Summary
Page: of

Project Name: (complete each day of search)
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Turbine Time Number of Carcasses
Found
Date | Number | Observer | Start  End | Weather® | Bat | Bird | Other | Total | Comments

“Weather: F= fog, D= drizzle, R= steady rain (Use additional Pages as needed)

11




'100d =( “I1BJ =] JUS[[99X3 =4 :uonipuo)), {(umouyun) yun ‘(a[eway) | ‘(rew) |y =Xa§,
‘(umownun) yup (311udAni) 1 ‘(3npe) y =98y, ‘uoneuwiojul jo ropurewal 919jdwod pue yuejq
9ABJ| pIlq/1eq UBY) JAY10 J], “ON uawdadg [enuanbag - *ON 109sURI], - 1B - # AUIQIN], =IdqUINN SSBIIR))

"ON "ON ()
Juonipuo)) | xag | 23y sapadg (m)ys1q | pounzy | pig | yeg | oN wowddg | joasuea ) aneq ampqany | suny
QU0
SUIQIN], WO, WY Juonewiojuy gej, sseaie)
(utex Aped)s d|Zz1p ‘80y) R G LG [REN R )y :aunjeaddma g, LA LI3A0)) PNOL) Y,
(punof sasspa4nd v p403ad 01 35})
J39US BIB(] SSEAIE) RTINS R W]
:areq
UOISSIWWO)) dWEr) eluBAjASuUag SO/T0
ueN

13A198G0 VINVATASNNAd 40 HLTVIMNOWINOO Qe-HOW-8000L-PUIA NI OA



FIGURES




%S'T

NMVYH

a31v.L-a3y

%00
.
MYMVH Q39931 v_“.,,\ﬁ,%._
-HONOY :
%10 Q3INNIHS-dYVHS
NMVH

Q3¥30aTNOHS-a3d
%10
NODJTV4 INIYO3H3d

%v'0
A3¥dSO

%10
YIIYYVH NYIHLYON

%0

NIT4IN

%€0
AMVH
S:¥43d00d

%9°0
IMVH dIONIM
-avoudd

%T'T %00
RENTEE ¥311dIDoV
NVDIHINY %00 %z0  QIHILNIAINN
319v3 QIHINIAIND o5/ nq
%10 Q314ILNIAINN

NODTV4 @3I41LN3dINN

$3133dS A9 AIAYISEO0 SAdig 40 IOVINIDHId
T 3¥NOIA




74 sy
¢ ‘(T
) % e
et W%
X \\ k y 1 X
FPOTENTIAL BALD \ 7 \klf " / TN
EAGLE NEST \ \\\ ;/} /) / /r/ AL
XA e X KR A H
X QA R A
G N =
{ X A =
\ RS 5 (ﬁ//

ACTIVE BALD
EAGLE NEST

Sector Sector In Relation to Rotor Zone
A The West (or North) side of proposed turbine area
B Along the summit withina 200-m (656-foot) swath, where turbines
would likely be situated.
Cc The East (or South) slope of the zone, but not within 100 m (328 feet) of
the mountain top or spine.

NOTE: THE PREDOMINANT BALD EAGLE USE AREA IS ESTIMATED BASED ON
OBSERVATIONS MADE BY SURVEY BIOLOGISTS DURING THE 2009 SPRING AND FALL
MIGRATORY BIRD SURVEY STUDIES. BALD EAGLES WERE NOT LIMITED TO THIS AREA BUT
WERE OBSERVED LESS FREQUENTLY IN THE UNHATCHED AREAS.

S:\06377 LCSWMA Wind Energy\_Drwg\8x11_Bald Eagle Use Area.dwg

Base map from PAMAP Program 2005 Color Orthophotos of Pennsylvania, photos

23002330PAS and 24002330PAS. Bald Eagle Use Area

L FFLF Wind Energy Project
Lancaster County Solid

—  — |LCSWMA PROPERTY BOUNDARY — PROPOSED WIND TURBINE .
ceneraTor Tower LocaTon| Waste Management Authority
— EXISTING CONTOURS
@ - PROBABLE WIND TURBINE Lancaster County, PA
— FENCE GENERATOR LOCATION
e— _ FREY FARM LANDFILL (FFLF) February 2010 | Scale: ' = 1,500 | 06377
PERMITTED BOUNDARY — OBSERVATION POINT
LOCATION

ARM Group Inc.| "

Earth Resource Engineers and Consultants 2
1129 West Governor Road + Hershey, PA 17033-0797

PREDOMINANT BALD EAGLE USE AREA (SEE NOTE)
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TABLE 1

SUMMARY OF RAPTOR OBSERVATION DATA

Total Raptors Total Hours Raptors per Hour

6733 647.217 10.4

No. of Species

14

Daily Passage Rates

American Kestrel
Bald Eagle
Black Vulture
Broad-Winged Hawk
Cooper's Hawk
Merlin
Northern Harrier
Osprey
Peregrine Falcon
Rough-Legged Hawk
Red-Shouldered Hawk
Red-Tailed Hawk
Sharp-Shinned Hawk
Turkey Vulture
Unidentified Accipter
Unidentified Buteo
Unidentified Eagle
Unidentified Falcon

1.0
6.9
14.9
0.49
0.22
0.14
0.09
0.33
0.05
0.01
0.06
1.3
0.02
57.5
0.01
0.14
0.02
0.05
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K2 CONSULTING SERVICES LLC

701 Goop HoPE ROAD - MECHANICSBURG, PA 17050 - 717-433-4784

January 21, 2010

Pennsylvania Historical and Museum Commission
Bureau for Historic Preservation

Commonwealth Keystone Building, 2" Floor

400 North Street

Harrisburg, PA 17120

HAND DELIVER

Attn: Mr. Douglas C. McLearen, Chief
Division of Archaeology and Protection

Subject: Historical and Archaeological Review
Request for Section 106 Consultation
Frey Farm Landfill Wind Energy Project
Frey Farm Landfill
Manor Township, Lancaster County
K2 Project No: FFWEP — 010
ARM Project No: 06377-5-9

Dear Mr. MclLearen:

On behalf of the ARM Group Inc. (ARM) for the Lancaster County Solid Waste
Management Authority (LCSWMA) and PPL Renewable Energy, LLC (PPL), K2 Consulting
Services, LLC (K2) is providing the enclosed historical and archeological review (Section
106 Consultation Initiation) request form and associated supporting information to the
Pennsylvania Historical and Museum Commission (PHMC) for the above-referenced
project. K2 is requesting the PHMC's review of the project to determine the probability
of cultural resources within the project area.

Project Narrative

PPL and LCSWMA are proposing to install wind turbine generators (WTG) at the Frey
Farm Landfill (FFLF), Manor Township, Lancaster County, Pennsylvania (Figure 1,
Probable Wind Turbine Location Map). The project is situated south of Columbia Boro
and along the Susquehanna River at Lake Clarke.



ARM Group Inc.

Frey Farm Landfill Wind Energy Project
January 21, 2010

Page 2

Currently, two WTGs are proposed and are expected to generate approximately
3.2 megawatts of electricity. The hub height of the wind turbines will be approximately
80m (meters) and the rotor diameter is expected to be approximately 82.5m.

A National Pollutant Discharge Elimination System (NPDES) permit is required for the
project. The proposed wind energy project also received a $1.5 million grant from the
Pennsylvania Department of Environmental Protection (PADEP) via the Pennsylvania
Energy Development Authority (PEDA), which was supported by “stimulus” dollars
through the American Recovery and Reinvestment Act (ARRA). Therefore the project is
considered to be subject to National Environmental Policy Act (NEPA) requirements,
including implementing the Section 106 process of the National Historic Preservation
Act (NHPA), of 1966, as amended.

The approximate locations of five potential WTG locations and the associated
investigation area are illustrated on the enclosed Figure 2, Site Location Map (Safe
Harbor, United States Geological Survey (USGS) 7 % minute quadrangle dated 1995).
Although five potential turbine sites are being evaluated and shown on the mapping,
only two turbine sites will be selected. At this time, probable wind turbines A and B
(location modifications of turbine tower 1 and 5), as illustrated on the map, are the
preferred turbine locations.

The wind turbines would also include a section of new electrical lines to connect the
wind turbines to Turkey Hill Dairy, which is located on an adjacent property (Figure 3).
The proposed project is situated adjacent to an active municipal solid waste landfill.
Access for the proposed WTGs during construction will be made using existing landfill
roads, where possible.

The total anticipated area of disturbance is less than 10 acres, which includes the two
WTG pad locations and electric line. However, a portion of the project area that includes
the preferred WTGs A and B locations and a portion of the transmission line has been
previously surveyed (ER# 1986-1460-071). No National Register of Historic Places
archaeological sites, structures or districts were identified in that portion of the project
area. It is recommended that no further archaeological investigations are necessary for
that portion of the proposed Frey Farm Landfill Wind Energy Project. Additionally, a
portion of the transmission line is anticipated to utilize an existing underground duct
bank (within the Turkey Hill Dairy complex) that will eventually connect to the existing
Turkey Hill switchgear (Figure 3).

Therefore, it is proposed that the Area of Potential Effect (APE) to cultural resources for
the Frey Farm Landfill Wind Energy Project consists of the portion of the transmission
line in areas not previously surveyed and does not utilize existing underground
infrastructure. This portion measures approximately 500 (152 meters) feet long and

K2 CONSULTING SERVICES LLC
e S DI B s B -G BB
701 GOOD HOPE ROAD - MECHANICSBURG, PA 17050 - 717-433-4784



ARM Group Inc.

Frey Farm Landfill Wind Energy Project
January 21, 2010

Page 3

runs from the existing underground duct bank southwest along an existing farm road
and ends approximately at the tree line, as illustrated in Figure 3. The proposed APE is
comprised primarily of a farm lane and the adjacent to open, active crop land. It is
anticipated that the width of the transmission line corridor will measure approximately
10 feet (3.04 meters), for a total APE of 5000 feet (1524 meters).

A search of the PHMC’s Cultural Resource Geographic Information Systems database
(CRGIS) indicates that there are a total of eleven (11) known prehistoric archaeological
sites within the project area located on the Turkey Hill Summit landform. No known
sites are recorded within the proposed APE.

The CRGIS database also indicates that there are no structures eligible or listed on the
NRHP within the proposed APE. A portion of the NR eligible Enola Branch Rail Line;
Atglen & Susquehanna Branch, A & S is located along the Susquehanna River in the
vicinity of the APE. However, direct and indirect effects to the resource are not
anticipated.

Thank you for your consultation with this Section 106 review. If you have any questions
regarding this project, or if you require any additional information, please contact me
(k2consultingllc@comcast.net) or Ms. Michelle Cohen (mcohen@armgroup.net) with
ARM Group Inc. at (717) 508-0528. Your time and attention to this matter is greatly
appreciated.

Very truly yours,

K2 Consulting Services LLC

By:

Marcia M. Kodlick, MA, RPA
Manager

Enclosures: PHMC’s Compliance Request Form
Figure 1 — Probable Wind Turbine Location Map
Figure 2 — Site Location Map
Figure 3 — Electrical Transmission Line Map

K2 CONSULTING SERVICES LLC
701 GOOD HOPE ROAD - MECHANICSBURG, PA 17050 - 717-433-4784



Pennsylvania Historical & Museum Commission
Bureau for Historic Preservation

Request to Initiate Consultation in Compliance with the State History Code and
Section 106 of the National Historic Preservation Act

pplicant Name PPL Renewable Energy, Steve Gabrielle
LLC
Street Address Two North 9" Street
(GENPLS)
City Allentown Phone Number 610-774-7095
State/ZIP 18101-1179

@tnml?@mﬂ to)ReceivelResponsel(ffapplicabTell| @”ﬂh&@@ﬁmmmjﬂo@m injihelreturn!

Name/Company Marcia Kodlick KZCcmsultmg
Services, LLC
Street Address 701 Good Hope Road
City Mechanicsburg Phone Number 717-433-4784
State/ZIP PA, 17050

PI‘Q] ect Title Frey Farm Landfill

Wind Energy Project
Project Location Lancaster County
and/address Frey Farm Landfill
3049 River Road,
Conestoga, PA
Municipality Manor Township County Name Lancaster

If this project was ever reviewed before, include previous ER # (portion of
project reviewed under ER #:1986-1460-071

gojectiliypel(@hecldalithadapply)}
Government Funded/Sponsered or On Government Land"
X Yes No Specify Agency and/or Program Name Below
State Agency: Local: Lancaster County
Tederal Agency: Department of Energy Other:

Permits or Approvals Required
xYes [ ] No Specify Agency and/or Program Name Below

Anticipated Permits:
State Agency: PADEP Program: NPDES permit
Federal Agency: Program:

ATy O f@‘k@l"_‘ SpoNse: e

Army Corps of Engineers: | _| Phﬂadelpma [ ] Baltlmore . P1ttsburgh
DEP Office: [] Central Office IX] Regional Office: Southcentral Regional Office
[] District Mining Office: [ 1 0il & Gas Office:
[ Other: (provide address)
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Base map from PAMAP Program 2005 Color Orthophotos of Pennsylvania, photos

23002330PAS and 24002330PAS.
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Base map from Safe Harbor USGS 7% minute quadrangle dated 1995.
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PHMC PHASE | ARCHEOLOGICAL SURVEY
DETERMINATION [PROPOSED STOCKPILE
AREA]



Commonwealth of Pennsylvania
Pennsylvauin Historical and Museum Commission
Bureau for Historic Preservation
Commonwealth Keystone Building, 2°? Floor
400 North Street
Harrisbweg, PA 17120-0093
www.plime.staie, pa,us

January 7, 2010

Marcia M. Kodlick
K2Consulting Services
701 Good Hope Road
Mechanicsburg, PA 17050
: RE: 1986-1460-071-E
Proposed Stockpile Area
Altemnate Property
Lancaster County Solid Waste Management
Authority, Manor Township, Lancaster
County

Dear Ms. Kodlick:

The Bureau for Historic Preservation has reviewed the above named project under the authority
of the Environmental Rights amendment, Article 1, Section 27 of the Pennsylvania Constitution
and the Pennsylvania History Code, 37 Pa. Cons. Stat. Section 500 et seq. (1988). This review
includes comments on the project's potential effect on both historic and archaeological resources.

We are in receipt of the drafi final report of the Phase I archaeological survey of the referenced
project. We concur with your recornmendations that archaeological site 36L.A939 is not eligible
for the National Register of Historic Places and that no additional archaeological investigations
are warranted for this project area.

Please send four copies of this report (one unbound and three with spiral or comb binding) for
our files and the various repositories,

If you have any questions, please contact me at (717) 772-0925 or dmelearen@state.pa.us.

Sincerely,

g o

Douglas C. Mcl.earen, Chief
Division of Archaeology &
Protection

cc:  DEP, Southcentral Region Office
Michelle Cohen, ARM Group
Brooks Normris, LCSWMA
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5. Federal Aviation Administration Aeronautical Study No.
: & Air Traffic Airspace Branch, ASW-520 2009-WTE-11911-OE
&/ 2601 Meacham Blvd.

@ Fort Worth, TX 76137-0520

Issued Date: 12/22/2009

Bryan Wehler

ARM Energy Solutions
1129 West Governor Road
P.O. Box 797

Hershey, PA 17033-0797

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Wind Turbine Turbine A

Location: Conestoga, PA

Latitude: 39-57-31.32N NAD 83

Longitude: 76-27-24.81W

Heights: 398 feet above ground level (AGL)

1008 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

As a condition to this Determination, the structure is marked and/or lighted in accordance with FAA Advisory
circular 70/7460-1 K Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights -
Chapters 4,12&13(Turbines).

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

At least 10 days prior to start of construction (7460-2, Part 1)
_X__ Within 5 days after the construction reaches its greatest height (7460-2, Part I1)

This determination expires on 12/22/2011 unless:

(@) extended, revised or terminated by the issuing office.

(b) the construction is subject to the licensing authority of the Federal Communications Commission
(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION

MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO THE
EXPIRATION DATE.

Page 1 of 2



Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. This determination is based, in part, on the foregoing description which includes specific
coordinates and heights . Any changes in coordinates will void this determination. Any future construction or
alteration requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the

FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

If we can be of further assistance, please contact our office at (404) 305-7081. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2009-WTE-11911-OE.

Signature Control No: 666340-121008256 (DNE -WT)
Michael Blaich
Specialist

Page 2 of 2



5. Federal Aviation Administration Aeronautical Study No.
: & Air Traffic Airspace Branch, ASW-520 2009-WTE-11912-0OE
&/ 2601 Meacham Blvd.

@ Fort Worth, TX 76137-0520

Issued Date: 12/22/2009

Bryan Wehler

ARM Energy Solutions
1129 West Governor Road
P.O. Box 797

Hershey, PA 17033-0797

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Wind Turbine Turbine B

Location: Conestoga, PA

Latitude: 39-57-34.13N NAD 83

Longitude: 76-27-17.72W

Heights: 398 feet above ground level (AGL)

088 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

As a condition to this Determination, the structure is marked and/or lighted in accordance with FAA Advisory
circular 70/7460-1 K Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights -
Chapters 4,12&13(Turbines).

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

At least 10 days prior to start of construction (7460-2, Part 1)
_X__ Within 5 days after the construction reaches its greatest height (7460-2, Part I1)

This determination expires on 12/22/2011 unless:

(@) extended, revised or terminated by the issuing office.

(b) the construction is subject to the licensing authority of the Federal Communications Commission
(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION

MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO THE
EXPIRATION DATE.

Page 1 of 2



Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. This determination is based, in part, on the foregoing description which includes specific
coordinates and heights . Any changes in coordinates will void this determination. Any future construction or
alteration requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the

FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

If we can be of further assistance, please contact our office at (404) 305-7081. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2009-WTE-11912-OE.

Signature Control No: 666341-121008257 (DNE -WT)
Michael Blaich
Specialist
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NTIA APPROVAL



UNITED STATES DEPARTMENT OF COMMERCE
National Telecommunications and

i’%o %—5 § Information Administration
Srares of Washington, D.C. 20230
JAN 5 200

Mr. Sean McCarthy, E. I. T.
Staff Engineer

ARM Group, Inc.

8965 Guilford Road, Ste. 100
Columbia, MD 21046

Re: Frey Farm Landfill Wind Project, (revision 1), in Lancaster County, PA
Dear Mr. McCarthy:

In response to your request on November 8, 2009, the National Telecommunications and
Information Administration provided to the federal agencies represented in the
Interdepartment Radio Advisory Committee (IRAC) the plans for the Frey Farm Landfill
Wind Project, (revision 1), in Lancaster County, Pennsylvania.

After a 45 day period of review, no federal agencies identified any concerns regarding
blockage of their radio frequency transmissions.

While the IRAC agencies did not identify any concerns regarding radio frequency blockage,
this does not eliminate the need for the wind energy facilities to meet any other
requirements specified by law related to these agencies. For example, this review by the
IRAC does not eliminate any need that may exist to coordinate with the Federal Aviation
Administration concerning flight obstruction.

Thank you for the opportunity to review these proposals.
Sincerely,

Ean )l Y, Bo—

Edward M. Davison
Deputy Associate Administrator
Office of Spectrum Management
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MANOR TOWNSHIP ZONING BOARD
VARIANCE APPROVAL



BEFORE THE ZONING HEARING BOARD OF MANOR TOWNSHIP
LANCASTER COUNTY, PENNSYLVANIA

IN RE:

APPLICATION OF : No. 6-09
LANCASTER COUNTY SOLID : :
WASTE MANAGEMENT : VARIANCE
AUTHORITY : C

L- BACKGROUND

The application of Lancaster County Solid Waste Management Authority, with address at
1299 Harrisburg Pike, P.O. Box 4425, Lancaster, Pennsylvania 17604, ("Applicant"), seeks a
variance to the provisions of Section 302.5 of the Manor Township Zoning Ordinance, adopted May
7,2001, as amended and reenacted ("Zoning Ordinance") regulating the maximum height of Wind
Ehergy Conversion Systems ("WECS") on property located at 3049 River Road, Conestoga,

Pennsylvania 17516. .
A hearing was held in this matter on December 9, 2009 at the Manor Township Municipal

~ Office, 950 West Fairway Drive, Lancaster, Pennsylvania. Among those in attendance were Walter
R. Schlemmer, Barbara M. Douglas and John Wenzel, constituting the full membership of the
Manor Township Zoning Hearing Board (“Board”); Bruce Ott, Zoning Officer of Manor Township;
James R. McManus, III, Esquire, counsel to the Board; the Applicant by its counsel, Stacey L.
Morgan, Esquire; and several Township residents, none of whom requested party.

Notice of the hearing was advertised and the property which is the subject of this application
was posted in accordance with the provisions of the Pennsylvania Municipalities Planning Code
("MPC"), the Zoning Ordinance and the Sunshine Act. ’

II. FINDINGS OF FACT

1. Applicant is Lancaster County Solid Waste Management Authority, with address at
1299 Harrisburg Pike, P.O. Box 4425, Lancaster, Pennsylvania 17604.
2. Applicant is the owner of a tract of land containing approximately 261 acres known

as the Frey Farm Landfill located at 3049 River Road, Conestoga, Pennsylvania 17516, Account No.

4106960100000 (“Tract”). |
3. Applicant is the operator of a landfill facility on the Tract.



4. The Tract is located wholly within the Rural (R) zoning district ("R-District"), as
indicated on the Zoning Map of Manor Township and regulafed by the Zoning Ordinance.

5. The greater portion of the Tract is located west of River Road and east of lands of
Pennsylvania Lines, LLC also known as the Norfolk Southern railroad.

6. The property of Pennsylvama Llnes LLC is located between the Tract and the
Susquehanna River.

7. The property of Pennisylvania Lines, LLC located between the Tract and the
Susquehanna River is largely wooded, steeply slopes to the railroad bed adjacent to the River and is
located within the C-Conservation zoning district as indicated on the Zoning Map of Manor
Township and regulated by the Zoning Ordinance. |

8. A portion of a proposed trail known as the Turkey Hill Trail intended for public
usage runs along and through the property of Pennsylvania Lines, LLC.

9. A 16.26 acre portion of the Tract was incorporated into the Tract as Lot 1A of alot
add-on subdivision plan recorded in the Office of the Recorder of Deeds in and for Lancaster
County, Pennsylvania at Subdivision Plan No. 5812986 (“WECS Site”).

10.  The WECS Site is located in the northwestern portion of the Tract, adjoins the
property of Pennsylvania Lines, LLC and has vehicular access by way of the landfill’s access road
which boarders the southern portion of the WECS Site.

. 11,  The WECS Site is not intended for use by Applicant for landfill activities other than
the possible storage of soil for deposit within the landfill portion of the Tract.

12.  Applicant proposes to erect two (2) Wind Energy Conversion Systems units (“WECS
Units”) on the WECS Site.

13, WECS Units are permltted in both the R-Rural and C-Conservation zoning districts
as uses accessory to “public uses and public utilities structures’ as defined in the Zoning ordinance.

14.  Applicant’s by agreement with the Pennsylvania Power and Light Corporation, a
public utility regulated by the Pennsylvania Public Utility Commission, will generate and distribute
electric power from the proposed WECS Unit project:

15.  The proposed WECS Units will primarily provide electricity to the neighboring

-Turkey Hill Dairy business facility but may additionally provide electricity to the region’s power
grid. »

16.  The WECS Units consist of two (2) standard size wind turbines, each of which is 398
feet in height, measured from the topmost portion of the extended blades.

17.  Two WECS Units are the minimum number necessary to provide a reasonable -

amount of the energy needs of the Turkey Hill Dairy business facility.



18. One of the wind turbines, Turbine A, is proposed be located to within 114.4 feet
from the westerly property line of the WECS Site, adjacent to the property of Pennsylvania Lines,
LLC. - |

19.  The provisions of Section 302.5 of the Zoning Ordinance restrict the height of a
WECS Unit to distance not more than the shortest distance from the WECS Unit measured
horizontally from the unit to any lot line. |

20.  The proposed locations of the wind turbines are the only feasible locations on the
WECS Site for their intended use. | -

21.  The WECS Site is ideally suited for the location and operation of Wind Energy
Conversion Systems by virtue of prevailing winds which together with the site’s elevation and
proximity to a substantial water body accelerate wind velocities through the WECS Units.

22.  The proposed wind turbines begin to operate only when wind velocity reaches
approximately four meters per second and will automatically shut down in excessive wind
conditions.

23.  The blades of the proposed wind turbines are expected to be in motion from 60 to 80
percent of the time.

24.  The nearest residence to the proposed wind turbines is more than 2,500 feet.

25.  No noise generated from the proposed WECS Units will occasion any nuisance to
neighboring properties.

26. The operation of Turbine A at the proposed location will cause no dust, glaré, odor,
vibrations or significant traffic.

27.  Applicant proposed to enclose the WECS Units within a six foot high security fence
area. o
28.  The proposed location of the wind Turbine A is such that there is no foreseeable
danger to persons or property either on the WECS Site or on adjoining properties in the event of a
structural failure of the unit. ' : : :

29.  Anunnecessary hardship would result if the Turbine A facility were limited in height
to 114.4 feet. S

30.  The requested variance is the minimum relief necessary to permit the development of
two (2) WECS Units on property uniquely suited for such usage.

31.  Therequested variance will not adversely affect access to the Tract or other adjoining
or neighboring properties.

32.  Therequested variance will not adversely affect the public welfare.

33, The requested variance will not detract from the use and enjoyment of adjoining or

nearby properties.



34,  The requested variance will not substantially change the character of the
neighborhood within which the Tract is located.

II. CONCLUSIONS OF LAW

A dimensional variance may be justified where the relief granted is not injurious to the
public. In such instances a variance may be authorized as de minimus. Pyzdrowski v. Pittsburgh
Board of Ad]ustment 437 Pa. 481, 263 A.2d 426 (1970). Moreovet, in its consideration of
variances other than use variances, a zoning hearmg board may consider such facts as the mlmmal
1mpact of the requested variance on the surrounding neighborhood. Hertzberg v. Zoning Board of
Adjustment of the City of Pittsburgh, 721 A2d. 43 (1998); South Coventry Township Board of
Sunervisors v. Zoning Hearing Board of South Cdventrv Township, 732 A.2d 12, Pa. Cmwth. Ct.

- (1999).

The Applicant has demonstrated compliance with the forgoing with respect to the proposed
" location and height of wind Turbine A. Additionally, the location of the proposed wind Turbine A
will not be injurious to the public health, safety or general welfare.

IvVv. DECISION

Based upon the foregoing, the application of Lancaster County Solid Waste Management
Authority, for a variance to the provisions of Section 302.5 of the Manor Township Zoning
Ordinance to erect a wind Turbine of 398 feet in height, designated by Applicant as wind Turbine A,
to not less than 114.4 feet from the property line forming the western boundary of the Wind Energy
Conversion Systems Site on which it is to be located at 3049 River Road, Conestoga, Pennsylvania
17516, Account No. 4106960100000, is hereby gfanted. :

The approval of the aforesaid variance is subject to the following conditions:

1.  The location of Turbine A shall be in accordance with the plan entitled Zoning
Sketch Plan Proposed Wind Energy Project, Manor Township, prepared by ARM Group,
Inc. Exhibit No. 2, submitted 12-09-09.

- 2. Turbine A shall not exceed 398 feet in height.

3. Turbine A shall not be located nearer than 114.4 feet from the property line forming
the western boundary of the Wind Energy Conversion Systems Site.



4. Applicant shall at all times comply with and adhere to the plans and all other
evidence presented to the Board by Applicant or on its behalf at the hearing held on
December 9, 2009.

5. Applicant shall comply with all applicable Federal, State and local regulations

regarding the construction, use and operation of the proposed facility.

6. Applicant shall obtain all approvals and permits required by all applicable State,

County and Manor Township codes and ordinances.

7. Applicant shall provide a plan for the removal of wind Turbine A when it shall
‘become functionally obsolete or is no longer in use together with such financial security
acceptable to Manor Township to-cover the cost of the removal of the structure.

Any violation of the conditions contained in this Decision shall be a violation of the Zoning
Ordinance and shall be subject to the penalties and remedies as set forth in the Pennsylvania

Municipalities Planning Code.

The foregoing Decision shall be binding upon the Applicant, its successors in interest

and assigns.

ZONING HEARING BOARD OF MANOR
TOWNSHIP

Dateéi/) i) &, 2.0/0 " By %//&% /fﬂmw—

Walter R. Schlemmer

By Laedara D7 Q@A»/

Barbara M. Douglas

By S D e W’/‘}W?ﬂy

J ohn Wenzel
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SHADOW FLICKER ANALYSIS



ARM GROUP INC.

Memo

To: Steve Gabrielle, PPL
Brooks Norris, LCSWMA
From: Bryan M. Wehler, P.E., P.G., ARM
CC: Jim Warner, LCSWMA
Stacey Morgan, Esq
Date: December 9, 2009
Subject FFLF Wind Energy Project — Shadow Flicker Analysis

ARM Group, Inc. (ARM) was requested by PPL Renewable Energy (PPL) to evaluate predicted shadow flicker
impacts surrounding the proposed Frey Farm Landfill (FFLF) Wind Energy Project, located in Conestoga,
Pennsylvania. The proposed wind energy project will consist of two wind turbines at a hub height of 80 meters and
a rotor diameter of 82.5 meters.

Shadow flicker caused by wind turbines is commonly defined as alternating changes in light intensity caused by
rotating blades casting shadows on the ground and stationary objects, such as a window at a dwelling. No flicker
shadow will be cast when the sun is obscured by clouds/fog or when the turbine is not rotating. Shadow flicker can
occur in project area homes when the turbine is located near a home and is in a position where the blades interfere
with very low angle sunlight. The most typical effect is the visibility of an intermittent light reduction in the rooms
of the home facing the wind turbines and subject to the shadow flicker (Ref 1). Such locations are here referred to as
shadow flicker receptors. Obstacles such as terrain, trees, or buildings between the wind turbine and a potential
shadow flicker receptor significantly reduce or eliminate shadow flicker effects.

ARM identified a study produced by Meridian Energy that evaluated the effects of shadow flicker and concluded
that the nearest affected receptors should be no closer than 10 rotor diameters from the turbines (Ref 1). A second
study from the Planning for Renewable Energy guide from the United Kingdom stated the following: “Flicker
effects have been proven to occur only within ten rotor diameters of a turbine. Therefore, if the turbine has 80 meter
blades, the potential shadow flicker effect could be felt up to 800 meters from a turbine” (Ref 2). At the FFLF Wind
Energy Project, a distance of 10 rotor diameters equates to approximately 2,710 feet. Within a distance of
2,710 feet, ARM identified three occupied dwellings. The nearest occupied dwelling to a proposed wind turbine is
approximately 2,550 feet. The potential shadow flicker effects on these dwellings will be subsequently discussed.

While it is commonly recommended that wind turbines be sited at least 10 rotor diameters away from occupied
dwellings to minimize shadow flicker effects, the proposed wind turbines will cast shadows beyond a distance of
2,710 feet. However, as the distance from the wind turbines increases, the shadow flicker effect diminishes as the
low-angle light bends around objects and becomes diffuse. At a distance of a mile, even if the angle is ideal for
producing shadow flicker, the shadow flicker intensity will be extremely low and hardly noticeable even under ideal
conditions for producing shadow flicker (Ref 3). Due to the potential for shadow flicker effect to extend out to a
mile, ARM evaluated the potential shadow flicker impacts on occupied dwellings within a 1-mile radius of the
nearest wind turbine.
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ARM utilized a sun tracking tool and a United States Geological Survey (USGS) digital elevation model of the site
area within AutoCAD to evaluate the potential shadow flicker effects on potential receptors within 1 mile of the
nearest wind turbine. A minimum sun angle of 3 degrees was applied to the model. Using the proposed turbine
locations and sizes, ARM determined what occupied dwellings within a 1-mile radius of the project site could be
impacted by shadow flicker effects, based on sun angles and topography only. Once these potential receptors were
identified, ARM used satellite imagery to determine if potential receptors could actually be impacted by shadow
flicker effects based on obstructions (e.g., buildings and/or vegetation). If it was determined that a potential receptor
was unobstructed, ARM computed the duration of possible shadow flicker effects in terms of the number of days
and the average number of minutes per day at each location. The results of ARM’s analysis are presented on
attached Figures 1-4.

Below is a summary of the results presented on the attached Figures:

s The proposed wind turbines are not visible from the nearest potential receptor as shown on Figure 1.

s There are two potential receptors shown on Figure 2, at a distance of approximately 5,150 feet from the
nearest wind turbine that may experience shadow flicker effects for approximately 12 minutes per day for a
period of 10 days, for a total possible shadow flicker impact of 2 hours/year. The other potential receptors
shown on Figure 2 are obstructed by vegetation during the time of potential impact.

s There are three potential receptors shown on Figure 3, at a distance ranging from approximately 4,950 feet to
5,700 feet from the nearest wind turbine that may experience shadow flicker effects for approximately
11 minutes per day for a period of 8 days, for a total possible shadow flicker impact of approximately
1.5 hours/year. The other potential receptors shown on Figure 3 are obstructed by vegetation during the time
of potential impact.

= None of the occupied dwellings displayed on Figure 4 will be impacted by shadow flicker due to obstructions
including the Turkey Hill Dairy facility and vegetation.

ARM'’s shadow flicker assessment is conservative in that it does not factor in fog or cloud cover, which would
reduce the number of days that shadow flicker may occur. Furthermore, the analysis does not account for wind
turbine operation time. The wind turbines must be spinning in order to generate a shadow flicker effect. The wind
turbines only spin when wind speeds exceed 4 m/s. Since the wind turbines will only be operating 50-70 percent of
the time, the shadow flicker effect will be less than what was estimated by this analysis. Finally, the analysis
assumes that the turbine blades are operating perpendicular to the sun path line to the potential receptor. Depending
on the wind direction, the alignment of the turbine blades will vary such that the flicker effect will be less than what
was assumed for this analysis.

Conclusions

Based on this shadow flicker effect evaluation, the three occupied dwellings within a distance of 10 rotor diameters
from the nearest turbine have fully obstructed views of the turbines and, therefore, will not be impacted by shadow
flicker effects. Within a radius of 1 mile, and based on this conservative analysis, there are five occupied dwellings
that may experience shadow flicker effects for up to 2 hours/year. Considering that the three potential receptors
within the recommended 10 rotor diameter setback distance are obstructed, and the five identified potential receptors
within 1 mile of the project area are predicted to experience shadow flicker effects for only 2 hours/year, the
proposed siting of the wind turbines conforms to industry standards and has a minimal shadow flicker impact on the
surrounding occupied dwellings. If shadow flicker effect is determined to be a nuisance at the five identified
potential receptors following the installation of the wind energy facility, mitigation measures can be implemented.
Effective mitigation measures include: covering windows with curtains, blinds, or shutters during shadow flicker
generation periods, and/or providing screening in the form of vegetation to reduce or prevent shadow flicker.

A R M G r o u p [ n C
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