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1. INTRODUCTION
1.1 Background

The Nuclear Regulatory Commission (NRC) is considering the combined license (COL)
application of PPL Bell Bend, LLC (PPL) for the construction and operation of a new nuclear
plant to be designated as the Bell Bend Nuclear Power Plant (BBNPP). BBNPP will be located
in Salem Township, Luzerne County, Pennsylvania, adjacent to the existing Susquehanna Steam
Electric Station (SSES) near the Susquehanna River. The BBNPP site is located approximately
5 miles (8 km) northeast of Berwick, Pennsylvania.

The NRC is the lead federal agency responsible for preparing an Environmental Impact
Statement (EIS) in accordance with 10 CFR 51 for the construction and operation of the new unit
that will be authorized by the COL. The decision to approve a license can only be made by the
NRC upon the completion of the EIS. The U.S. Army Corps of Engineers (USACE) is serving as
a cooperating agency in the development of the EIS with respect to the requirements of USACE
regulations at 33 CFR 320 through 332, the Federal Clean Water Act Section 404(b)(1)
Guidelines and the USACE public interest review process.

Under Section 7 of the Endangered Species Act (ESA), all federal agencies participate in the
conservation and recovery of listed threatened and endangered species. Section 7(a) (2) of the
Act requires that federal agencies ensure that any action they authorize, fund or carry out is not
likely to jeopardize the continued existence of a listed species or result in the destruction or
adverse modification of designated critical habitat. Furthermore, Section 7 provides guidance for
the consultation process and federal interagency cooperation to conserve federally listed species
and designated critical habitats, including the development of a Biological Assessment (BA). A
BA may be necessary if the information available to the lead Federal agency and the U.S. Fish
and Wildlife Service (USFWS) through the informal consultation process is insufficient to
conclude that the proposed action is not likely to affect listed species or critical habitat that may
be present in the Project Action Area.

As a part of the licensing process, the NRC requested comment, in a letter dated January 12,
2009, from the USFWS on the environmental scoping process and federally protected species
within the area affected by the proposed construction of BBNPP. In response to the NRC
request, the USFWS indicated in a letter dated July 10, 2009 that the BBNPP project is located in
proximity to three known hibernacula for the federally-listed, endangered Indiana bat (Myotis
sodalis) and the Indiana bat may be adversely affected by the clearing of forested areas that
support foraging, roosting or fall swarming habitat (Appendix A). In this same letter, the
USFWS recommended that PPL implement avoidance, minimization, and compensatory
mitigation measures to avoid adverse effects to the species (USFWS, 2009).
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This Biological Evaluation and Management Plan (BEMP) has been prepared to provide the
NRC with baseline information for the development of a BA, which would determine whether
there would likely be any adverse effects from the Project on this federally protected species.
Appendix A provides the consultation record for the project. Appendix B provides the results of
the site-specific Indiana bat mist net and roost tree surveys conducted for this project. Appendix
C provides documentation of the commitments on the part of PPL to minimize and avoid impacts
to Indiana bats and habitat and provide mitigation for unavoidable impacts associated with the
BBNPP Project.

1.2 Purpose

The purpose of this BEMP is to assess potential effects of site preparation activities, the
construction of support facilities, mitigation and restoration activities, and the construction,
operation and maintenance of the BBNPP on the Indiana bat.

1.3 Proposed Action

PPL is planning to construct and operate the new BBNPP on property adjacent to the existing
SSES Units 1 and 2. The purpose of the proposed new nuclear power plant is to generate
electricity (baseload power) for sale. The construction and operation of BBNPP will be
authorized by Federal action resulting in the issuance of a COL by the Nuclear Regulatory
Commission under 10 CFR 52. BBNPP will be constructed based on the U.S. Evolutionary
Power Reactor (U.S. EPR™) reactor design. Structures and facilities associated with the
construction and operation of the plant will include the main power block buildings, cooling
towers, switchyards and on-site transmission lines, a water treatment building, a wastewater
retention pond, an emergency water makeup pond, water intake and discharge structures, water
intake and discharge pipelines, storm water infiltration basins, plant access roads, a rail spur,
temporary and permanent parking areas, construction laydown areas and various temporary and
permanent ancillary facilities.

1.4 Affected Species

The USFWS has determined that the Indiana bat may be present in the area affected by the
Project, because of the proximity of the project site to several hibernacula, and it is therefore
likely that suitable habitat that exists within the BBNPP project area is used by this species
(Turner et al., 2009). The Indiana bat is federally listed as endangered and listed in the
Commonwealth of Pennsylvania as endangered.

2. CONSULTATIONS AND SITE SURVEYS

In December 2007, PPL requested an environmental review of the BBNPP site and vicinity for
the presence of rare, threatened and endangered species from the USFWS, Pennsylvania Game
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Commission (PGC), Pennsylvania Fish and Boat Commission (PFBC), and Pennsylvania
Department of Conservation and Natural Resources (PDCNR). In the Commonwealth of
Pennsylvania, jurisdiction for mammals, including the Indiana bat, falls under the purview of the
PGC and the USFWS. Responses from all four agencies regarding the presence or absence of
rare, threatened and endangered species within the vicinity of a project area are valid for one
year.

In a letter dated January 18, 2008, the USFWS indicated that the BBNPP site was within the
range of the Indiana bat (Appendix A) and requested that PPL provide additional information on
forested areas that would be disturbed by the Project. The PGC, in a letter dated April 10, 2008,
indicated that the BBNPP site was within the range of two species of special concern: small-
footed myotis (Myotis leibii), which is state threatened, and northern myotis (Myotis
septentrionalis), which is a state candidate species (Appendix A). The Indiana bat was not
included by the PGC as a species of concern that may occur in the vicinity of the BBNPP site.

PPL provided the information requested by the USFWS on March 26, 2008 (Appendix A). In
response, the USFWS requested in a communication dated April 21, 2008 (Appendix A) that a
bat survey of the project area be completed between May 15" and August 15" and that any caves
or mine openings on the site be identified.

As a result of this letter, a survey was completed to determine if the Indiana bat was present on
the BBNPP site. This investigation was conducted by Dr. Karen Campbell, a USFWS-approved
Qualified Indiana Bat Surveyor, between June 7 and July 11, 2008 following the USFWS Bat
Mist Netting Guidelines. Study techniques included mist net sampling, acoustic (echolocation)
monitoring using hand-held AnaBat ultrasonic detectors, and a survey for cave and mine
openings that could indicate the potential presence of hibernacula on-site. The primary purpose
of surveys conducted under these guidelines is to identify the presence or probable absence of
maternity colonies.

No Indiana bats were collected by the mist net surveys and none were detected by acoustic
monitoring. In addition, no potential hibernacula were identified within the BBNPP Project
Boundary.

Although no Indiana bats were collected during the mist net survey, four northern myotis (Myotis
septentrionalis), eight little brown bats (Myotis lucifugus), and four big brown bats (Eptesicus
fuscus) were captured, tagged and released. Results of acoustic monitoring were consistent with
the echolocation signatures for big brown bats and the Myotis species captured during mist
netting. The little brown and big brown specimens included reproductively active females, and
adult or juvenile males, while the northern myotis specimens were all adult males. These
findings suggest that northern myotis use of the site may be limited to roosting only, while the
other two bat species use the site for both roosting and maternity colonies (AREVA, 2010b). The
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little brown bat (Kunz et al., 2010) and northern myotis (USFWS, 2011a) have the potential to be
listed by the USFWS in the near future.

Results of the investigation were included as part of the COL application Environmental Report
submitted to the NRC in October, 2008 (UniStar, 2010). As previously discussed, the NRC
subsequently requested comment, in a letter dated January 12, 2009, from the USFWS on the
environmental scoping process and federally protected species within the area affected by the
proposed construction of BBNPP.

The USFWS indicated in its July 10, 2009 response to the NRC that the Service could not
conclude that either summer habitat for males or maternity colonies would not be affected by the
BBNPP Project, due to the mist netting survey area that was selected, and it should be assumed
that suitable forested areas on the site could potentially be used by Indiana bats for fall foraging,
roosting and swarming habitat, because BBNPP is located within 10 miles of a hibernaculum
(Appendix A).

On February 9, 2010 a meeting was held at USFWS Offices in State College, PA with
representatives of NRC, ACOE and USFWS. The original topic of the meeting was to discuss
avoidance and minimization activities to protect the Indiana bat; USFWS also discussed the need
to perform a Biological Assessment (BA) for Indiana Bats to fulfill ESA Section 7 requirements
relative to documentation of potential significant impact to the Indiana Bat. Discussion with the
agencies also included lead agency designation and the scope of the BA.

Representatives of the USFWS, NRC, USACE and PPL discussed the conclusions of the
USFWS response letter on June 1, 2010 (Normandeau, 2010a). Following the discussion, the
USFWS and USACE also inspected forested areas on the BBNPP site. As an outcome of the
discussion, the NRC determined that it should prepare a BA for the Indiana Bat.

In September 2010, PPL requested environmental reviews for the presence of rare, threatened
and endangered species from the USFWS, PGC, PFBC, and PDCNR for a study area
encompassing the BBNPP Project Boundary and a surrounding 0.5 mile buffer. These
environmental reviews were needed to cover the expanded project area and because agency
responses for the initial project review were more than one year old and no longer valid.

The PGC, in a letter dated December 28, 2010 (Appendix A), responded that potential impacts to
the Indiana bat may be associated with the Project. However, in contrast to the agency’s April
21, 2008 response discussed above, no other potential species impacts were noted. Furthermore,
PGC stated that it would defer to the USFWS on potential project impacts, since the Indiana bat
is a federally-listed endangered species. No letter of response has been received yet from the
USFWS.
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3. PROJECT DESCRIPTION

The BBNPP Project Boundary encompasses 2,055 acres (831.6 hectares [ha]) of land in an area
of open deciduous woodlands interspersed with grasslands, previously cultivated fields, and
orchards that support a variety of habitats as well as the facilities for the existing SSES Units 1
and 2 (Figure 1). The limit of disturbance boundary associated with BBNPP encompasses 687
acres, of which 677 acres (274 ha) will actually be disturbed by site preparation and construction.
Furthermore, 457 acres (185 ha) would be permanently dedicated to BBNPP and its supporting
facilities and converted to structures, pavement, or other intensively-maintained exterior
grounds, or from forested land to scrub/shrub vegetation within transmission line and vehicle,
rail and utility bridge corridors (UniStar, 2010). Impacts to natural resources are expected to
originate primarily from the site preparation activities and construction phase of the Project, but
will also result from the operation and maintenance of the new unit.

Construction, operation and maintenance activities that could potentially affect the Indiana Bat
are described below.

3.1 Construction

The area of construction disturbance within the BBNPP Project Boundary is illustrated in Figure
2. Of the total acreage to be disturbed, approximately 623 acres (252 ha) of impacts will occur to
areas that are not currently developed. Clearing and grubbing will result in temporary and
permanent conversions of various habitat types including forest, agricultural, wetland, and
scrub/shrub habitats.

Approximately 369.4 acres (149.5 ha) of undeveloped land would be permanently converted to
structures, pavement, or other intensively-maintained exterior grounds. These facilities will
include the proposed power block, switchyards, cooling towers, Essential Service Water
Emergency Makeup System (ESWEMS) Retention Pond, wastewater retention pond, water
treatment building, permanent parking and laydown areas, access roads, rail spur, and
Circulating Water System (CWS) Makeup Water Intake Structure.

Approximately 220.3 acres (89.2 ha) of undeveloped land would only be temporarily converted
- to accommodate the concrete batch plant, temporary sedimentation pond, dredge dewatering
basin, topsoil stockpiles and temporary offices, warehouses, parking and laydown areas.
Temporary wetland losses associated with the installation of water intake and discharge pipelines
will be 0.78 acres (0.32 ha). Acreage not containing permanent structures would be restored by
grading and revegetating to the extent practicable and certain portions may be designated for
wetland or other habitat mitigation.

Approximately 33.0 acres (13.4 ha) would be permanently converted to accommodate
transmission lines and vehicle, rail and utility pipeline bridge corridors. These areas include both
forested upland and forested wetland areas that will require forest clearing for transmission line
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rights-of-way and bridges. Transmission line corridors and areas under and adjacent to bridges
will be permanently maintained as scrub/shrub habitats following PPL vegetation management
programs.

Wetlands comprise approximately 1.4 acres (0.57 ha) of permanently lost terrestrial habitat.
Additionally, 742 linear feet (226 m) of stream channel outside of the wetlands areas will be
permanently filled.

Construction of the surface water CWS Makeup Water Intake Structure and blowdown diffuser
structure will involve very minor impacts of 0.6 acres (0.24 ha) and 0.7 acres (0.28 ha),
respectively, within the Susquehanna River. The remaining disturbed area of approximately 0.1
acres (0.04 ha) will be temporarily disturbed, only, to accommodate cofferdams, necessary
excavation work and other construction activities within the river.

Total temporary and permanent losses of forested cover will include 222.2 acres (89.9 ha) of
upland deciduous forest and 11.3 acres (4.6 ha) of palustrine forested wetland. In addition to the
cleared forested areas, approximately 2.8 acres (1.1 ha) of forest will be fragmented and isolated,
effectively lost as viable Indiana bat habitat (Figure 3). Forest areas were determined not to be
suitable Indiana bat habitat based on small size and physical separation (>1000 feet [305 meters])
from suitable habitat. The majority of both the upland and wetland forest cover that will be
cleared is composed of well-developed overstory and understory strata. Other vegetation losses
from both permanent and temporary disturbances will include approximately 63.4 acres (25.7 ha)
of upland scrub/shrub vegetation; 168.2 acres (68.1 ha) of old field vegetation and former
agricultural land including an abandoned orchard, 148.2 acres (60.0 ha) of agricultural land, and
7.2 acres (2.9 ha) of palustrine emergent vegetation.

3.1.1 Transmission System Modifications

Although certain sections of two off-site transmission lines will need to be reconductored to
avoid network overloads during peak usage periods, no new off-site transmission corridors or
other off-site land use would be required to connect the new reactor unit to the existing electrical
grid (UniStar, 2010). Numerous breaker upgrades and associated modifications will be required
at existing off-site substations and switchyards, but all of the modifications would be
implemented within the existing substations and switchyards.

3.1.2 Wetland Mitigation Activities

A description of potential wetland mitigation activities that may be undertaken at the BBNPP site
is presented below. Mitigation measures for the Indiana bat are discussed in Section 7.

Wetland mitigation in Pennsylvania is driven primarily by conditions established by the USACE
and Pennsylvania Department of Environmental Protection (PADEP) in permits issued under
Section 404 of the Clean Water Act and Chapter 105 Dam Safety and Waterway Management
Regulations. Wetland mitigation follows a sequencing process requiring avoidance of wetland

7
November 2011



Indiana Bat Biological Evaluation and Management Plan for the Bell Bend Nuclear Power Plant Project, Rev. 0

impacts, minimization of unavoidable wetland impacts, and compensatory mitigation to offset
impacts not able to be avoided or minimized. The proposed facilities have been sited and the
proposed construction has been configured to avoid encroaching into wetlands to the extent
possible.

Several measures will be taken to minimize unavoidable adverse effects to wetlands. The use of
silt fences, temporary and permanent vegetative stabilization, and other soil erosion and sediment
control practices will reduce the risk of sediment runoff into intact wetlands adjacent to disturbed
areas, as well as wetlands located downstream of the project area. Infiltration beds will be
constructed on the periphery of the power block, laydown, cooling tower, parking areas and
switchyard areas to collect and treat surface runoff and prevent degradation of adjoining
terrestrial and aquatic habitats. These and other BMPs will be important in minimizing the
changes in hydrologic conditions from facility construction and operation.

Commonly used forms of compensatory wetland mitigation include restoration or enhancement
of degraded wetlands, creating (constructing) wetlands in areas that are not wetland, and
preserving areas of intact wetlands. The proposed wetland impacts would be permanent; hence,
restoring the filled wetlands after completion of construction activities would not be possible.

Compensatory wetland and water body mitigation for the BBNPP site will include:
0 Re-creating the same type of habitats as are lost.

o Creating wetlands in the same watershed as the permanently affected wetlands and
aquatic features disturbed by BBNPP construction, and in most cases in the same sub-
watershed.

0 Replacing lost wetland habitat functions and values; selection and design of mitigation
measures for BBNPP will rely upon a site-specific functions and values analysis, which
identifies the important characteristics provided by those wetlands to be altered or lost as
a result of BBNPP construction.

o Providing mitigation at a ratio of wetlands replaced to wetlands lost that is greater than
the actual amount of sensitive resources affected to mitigate for temporal losses of
functions and values during the period of mitigation area maturation.

o0 Enhancing existing unaffected habitats on the BBNPP site so as to improve the physical
integrity, functions and values of riparian and wetland buffer zones.

While compensatory mitigation for BBNPP is designed to meet these guiding principles, the
ultimate determination of the areal requirements for mitigation will be based upon the Project’s
unavoidable impacts. Construction of the BBNPP Project will permanently impact
approximately 1.4 acres (0.57 ha) of wetlands. In addition, 7.9 acres (3.2 ha) of forested
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wetlands located within proposed transmission line rights-of-way and vehicle, rail and utility
pipeline bridge corridors will be permanently converted to scrub-shrub and emergent wetland
types. This conversion will produce temporary and indirect impacts. Also, the installation of
water intake and discharge pipelines will result in additional minor temporary wetland impacts of
0.78 acres (0.32 ha). The total mitigation provided for BBNPP will result in a substantially
greater area of compensatory wetlands than that impacted by construction.

Restoration and rehabilitation of affected Waters of the Commonwealth and adjacent riparian
buffer zones are also an integral component of the BBNPP mitigation plan. While direct impacts
to waterways are limited, restoration and enhancement of degraded waterways on and near the
BBNPP site will be included in the BBNPP mitigation design as actions to reduce impacts to
streams and wetlands. In addition, a limited program of invasive species control, replanting of
native tree and shrub species, installation of stabilization measures and incorporation of physical
in-stream habitat enhancements will be proposed at waterways within the BBNPP Project
Boundary. Reforestation of wetlands and riparian areas would be expected to benefit Indiana
bats as these areas are primary foraging habitats.

In order to compensate for activities affecting wetlands and riparian zones and to provide habitat
mitigation, forested habitat will be evaluated for permanent preservation within the watershed
where BBNPP is located. Conservation and management of forested habitat, especially in
riparian corridors, would be expected to benefit Indiana bat as they would provide forested
migration corridors and potential foraging and roosting habitat.

A comprehensive 10-year monitoring and corrective action plan will be proposed for
implementation following the construction of BBNPP mitigation features. The plan will ensure
the original design goals are met, provide an active feedback mechanism allowing for
identification and correction of areas of concern within the mitigation areas, and meet applicable
regulatory agencies’ requirements for annual reporting of the condition of the mitigation areas.

A specific wetlands mitigation plan has been developed and is provided in the Joint Permit
Application filed with the USACE and DEP on June 29, 2011. Additional specific detail on
project impacts, compliance with regulatory standards and mitigation is provided in this
document.

3.2  Operation

BBNPP will produce approximately 1,600 megawatts of electricity that would be sold into the
regional market. This facility will consist of a four loop, pressurized water reactor with a
Reactor Coolant System composed of a reactor pressure vessel containing fuel assemblies; a
pressurizer, including ancillary systems to maintain system pressure; a reactor coolant pump and
a steam generator for each loop; associated piping, and related control and protection systems.
Operation of this facility will be regulated by the NRC.
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BBNPP will use closed-cycle, wet cooling systems. Two natural draft cooling towers will be
used to dissipate heat from the CWS that serves the main steam turbine condenser. There will
also be four smaller Essential Service Water System (ESWS) cooling towers to dissipate heat
from the Component Cooling Water System heat exchangers and the heat exchangers of the
Emergency Diesel Generators. Each of these four safety-related trains uses a two-cell
mechanical draft cooling tower to dissipate heat. Makeup water for all of the cooling towers will
be drawn from the North Branch of the Susquehanna River to replace losses from evaporation,
blowdown, and drift. (UniStar, 2010)

Impacts from fogging, icing, shadowing, and drift deposition were modeled using the Electric
Power Research Institute’s Seasonal/Annual Cooling Tower Impact (SACT]I) prediction code.
This code incorporates the modeling concepts which were endorsed by the NRC Standard
Review Plans for Environmental Reviews for Nuclear Power Plants (NUREG-1555) (NRC,
1999). The model provides predictions of seasonal, monthly, and annual cooling tower impacts
from mechanical or natural draft cooling towers. It predicts average plume length, rise, drift
deposition, fogging, icing, and shadowing, providing results that have been validated with
experimental data (UniStar, 2010). No ground-level fogging and icing would occur for the Bell
Bend natural draft cooling towers, since ground-level impacts are not possible for plumes from
tall natural draft cooling towers.

The maximum predicted salt deposition from the cooling towers is well below the NUREG-
1555, Section 5.3.3.2 (NRC, 1999) significance level for possible vegetation damage of 8.9
pounds per acre per month (10 kg per ha per month) in all directions from the cooling tower
during each season and annually. The maximum predicted salt deposition is less than 0.1 kg/ha
per month. Therefore, no impacts to vegetation from the salt deposition would be expected for
both on site and off site locations (UniStar, 2010).

Quantitative studies of vegetation and plant diseases were conducted for SSES from 1977
through 1994. Significant changes detected in plant community composition over this time were
attributed to normal vegetation dynamics such as succession and animal interaction, and not to
SSES operation (Ecology Il1, 1995). In addition, findings for plant diseases were similar for
preoperational (1977-1982) and post-operational (1983-1994) study periods. No effects of salt
drift from SSES were detected.

The principal noise sources associated with normal operation of the BBNPP cooling water
system are the CWS and ESWS cooling towers. Noise generated from cooling towers is more
specific to mechanical draft cooling towers, which use numerous fans to aid in heat dissipation.
Noise levels from natural draft cooling towers (i.e. no use of fans) are expected to be
insignificant. Noise surveys were conducted in the vicinity of SSES in February and March
2008 and June 2010, to measure ambient environmental community noise levels to establish a
baseline noise level in the presence of the existing two-unit SSES. Measured ambient sound
levels during operation of SSES could be attributed to normal, current environmental sources,
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such as traffic noise, high wind and rain and were not related to the existing plant (UniStar,
2010).

Noise generated by the CWS and ESWS cooling towers is unlikely to have deleterious effects on
wildlife. Wildlife is generally more sensitive to sudden and random noise events, which can
induce a startle response similar to that induced by a predator, than to the steady continuous
noise produced by operation of a cooling tower (USFWS, 1988).

The proposed cooling towers would not be expected to cause substantially elevated bird
mortality due to collisions. Although infrequent bird collisions with the proposed cooling towers
are possible, the overall mortality potentially resulting from bird collisions with cooling towers
are reported to have only minor impacts on bird species populations (NRC, 1999).

There are no major sources of air pollution in the vicinity of the BBNPP site. Existing diesel
generators and boilers at SSES Units 1 and 2 operate for limited periods. Diesel generators that
are associated with BBNPP will also operate for limited periods. Interactions between pollutants
emitted from these sources and the plumes from the cooling towers for SSES Units 1 and 2 are of
sufficient distance and would not have a significant impact on air quality (UniStar, 2010).

The water intake for BBNPP will be located just downstream of the existing intake structure for
SSES on the Susquehanna River. The discharge outfall will enter the River downstream of the
existing SSES discharge system through a buried pipe that will be connected to a multi-port
diffuser positioned perpendicular to the River flow. Because the discharge stream volume will
be small relative to the volume of the River, concentrations of solids and chemicals used in
cooling tower water treatment will rapidly dilute and approach ambient concentrations in the
River after exiting the discharge pipe. The operation of BBNPP will comply with a PADEP-
issued Nation Pollution Discharge Elimination System (NPDES) permit, and the applicable state
water quality standards. All biocides or chemical additives in the discharge will be among those
approved by the U.S. Environmental Protection Agency (USEPA) and the Commonwealth of
Pennsylvania as safe for humans and the environment (UniStar, 2010).

The NPDES permit will also require a Post-Construction Stormwater Management (PCSM) Plan,
which prevents or minimizes the discharge of potential pollutants with the storm water discharge,
to reflect the addition of new paved areas and facilities and changes in drainage patterns. To
help intercept surface runoff and prevent degradation of adjoining terrestrial and aquatic habitats,
storm water infiltration beds will be constructed on the periphery of the power block, laydown,
cooling towers, parking areas and switchyard areas. These beds will be important in minimizing
the changes in hydrologic conditions after construction is completed. Infiltration beds serve
several storm water functions including volume reduction, groundwater recharge, control of peak
runoff rates, and maintenance of water quality. Routing of runoff from the plant site through
infiltration beds will help maintain the temperature of the water being discharged into the
wetlands and minimize sediment transport to the wetlands.
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Various types of waste would be generated by the operation of BBNPP. Wastes are classified as;
non-hazardous waste, sanitary waste, hazardous waste, mixed waste, and nuclear waste. BBNPP
will recycle, recover, or send off-site for disposal all solid waste other than spent fuel in
accordance with applicable state and federal regulatory programs.

3.3 Maintenance

Grounds maintenance activities for areas within the immediate vicinity of the power block and
CWS cooling towers will result in an intensively managed and permanently maintained
landscape with limited vegetative cover. Other areas on-site that are adjacent to and/or occupied
by transmission lines and switchyards, vehicle and rail access ways, storm water management
facilities, utility pipeline corridors, and ancillary plant facilities will also be subject to ongoing
maintenance activities that allow for only limited vegetative cover. These areas include both
forested upland and wetland areas that will be cleared for transmission line rights-of-way and
bridges. Transmission line corridors and areas under and adjacent to bridges that were
previously forested will be permanently maintained as scrub/shrub habitat following PPL
vegetative management programs.

In the Susquehanna River periodic sediment removal via dredging may be required to maintain
the depth of the area immediately in front of the entrance to the BBNPP intake structure. Based
on the current frequency of dredging at the SSES intake structure, it is anticipated that
maintenance dredging at the BBNPP intake would take place approximately once every 5 to 10
years. There are no impacts to Indiana bat associated with this periodic sediment removal
activity.

4. ACTION AREA
4.1  Background

The ESA Consultation Handbook defines the Action Area as encompassing all areas to be
affected directly or indirectly by the Federal action and is not limited to the immediate area
involved in the action (USFWS and NMFS, 1998). Direct effects are defined as the immediate
effects resulting from the agency action on the species and/or its habitats, including the effects of
interrelated actions and interdependent actions. Interrelated activities are part of, and justified
by, the proposed action. Interdependent activities have no independent utility apart from the
action under consultation. Indirect effects are caused by or result from the proposed action, are
later in time, are reasonably certain to occur and may occur outside of the area directly affected
by the action (USFWS and NMFS, 1998). In addition, the proposed Action includes
conservation measures which will be taken to benefit the species under review. Therefore, the
Action Area should include the vicinities in which these conservation measures will be
implemented.
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4.2 BBNPP Action Area

The BBNPP Action Area encompasses all lands that potentially serve as Indiana bat habitat
which will be affected in some manner by the proposed Action through direct, interrelated,
interdependent and indirect activities as described above. Direct effects will focus on the area of
disturbance within the BBNPP Project Boundary where nearly all activities for construction of
BBNPP facilities (Section 3.1) will take place, as well as a 200-foot buffer around the
construction area to account for potential off-site construction related noise effects on Indiana
bats (Section 6.0). Figure 2 identifies the Action Area with respect to direct effects.

Interrelated activities will consist of several off-site roadway intersection improvements to
mitigate traffic congestion associated with the construction workforce and the delivery of
construction materials, as well as the extension of potable water and sewer lines by the
Pennsylvania American Water Company and the Berwick Area Joint Sewer Authority,
respectively, to the BBNPP site (Figure 2). In addition, a suite of potential mitigation options for
the Project is under consideration, as discussed in Section 7.0, and the Action Area with respect
to interrelated activities includes Indiana bat conservation measures undertaken on any on-site
and off-site lands.

Reforestation will take place on suitable BBNPP site lands following construction of the facility
as well as on adjacent non-forested PPL-owned land (approximately 58 acres [23 ha] in total).
Natural succession will be allowed to take place on dedicated on-site and off-site agricultural
land (approximately 137 acres [48 ha] in total). Habitat conservation and management will
conserve and enhance Indiana bat habitat and will be implemented on dedicated on-site and off-
site parcels of forest (approximately 386 acres [156 ha] in total). Off-site land parcels for
reforestation, natural succession, habitat conservation and management have been identified and
are included in the Action Area.

At this time, there are no known or foreseeable interdependent activities that should be integrated
into the Action Area, including the proposed Susquehanna to Roseland transmission line. The
Susquehanna to Roseland project, as originally conceived, is intended to satisfy an increased
demand for electric power and enhance the reliability of the electric grid in the northeastern
portion of the PJM Interconnection region, and will be connected to SSES Units 1 and 2.
Although the transmission line will also provide an outlet for electric power generated by
BBNPP, it is being constructed independently of the BBNPP Project and its viability is not
dependent upon the final outcome of the Project.

Indirect effects that are certain to occur will result from operation and maintenance of BBNPP
facilities as discussed in Sections 3.2 and 3.3, respectively. However, as noted these activities
will be confined largely to the project site.
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4.2.1 Physical Conditions

As discussed in Section 3.0, the 2,055-acre (831.6-ha) BBNPP Project Boundary consists largely
of deciduous forest and fallow agricultural land in various stages of secondary succession.
Current land use supports a variety of habitats as well as facilities for the existing SSES Units 1
and 2 (Figure 1). Forested land comprises approximately 885 acres (358 ha) or 43 percent of the
land cover and consists of uplands and wetlands cover types. Upland forest (772 acres [312 ha])
is dominated by red maple (Acer rubrum), and to a lesser degree by red oak (Quercus rubra),
white oak (Quercus alba), and sweet birch (Betula lenta). Black cherry (Prunus serotina) and
black oak (Quercus velutina) are also relatively common. Forested wetlands (113 acres [46 ha])
are also largely comprised of red maple and to a lesser degree pin oak (Quercus palustris), silver
maple (Acer saccharinum), tulip poplar (Liriodendron tulipfera), and black locust (Robinia
pseudoacacia). Black cherry, black walnut (Juglans nigra), and river birch (Betula lenta) are
also relatively common (AREVA, 2010a).

Most of the mature trees on-site are between 40 and 70 years old, and the oldest trees are located
primarily in wetlands, on steep slopes, or in generally inaccessible areas that were not farmed
historically. Approximately 233.5 acres (94.5 ha) of forested land will be cleared for
construction of the BBNPP, of which 222.2 acres (89.9 ha) are upland and 11.3 acres (4.6 ha) are
wetland. In addition to the cleared forested areas, approximately 2.8 acres (1.1 ha) of forest will
be fragmented and isolated, effectively lost as viable Indiana bat habitat (Figure 3). Additional
minor temporary impacts to forested wetlands associated with the installation of water intake and
blowdown pipelines are 0.78 acres (0.32 ha).

4.2.2 Biological Conditions

Detailed surveys were completed in October 2010 and July 2011 to characterize the forested
areas that will be cleared for the BBNPP. The surveys focused on the suitability of the forest
areas as roosting habitat for Indiana bats and specifically addressed roosting habitat for males
during the summer and for both sexes during the time of fall swarming. Both the interior
sections and edges of these forest areas were surveyed for potential roost trees (PRTs) and the
results are presented in a report entitled Indiana Bat Roost Tree Study Report for the Proposed
Bell Bend Nuclear Power Plant Site Luzerne County, Pennsylvania, which is included in
Appendix B and summarized below.

The forested habitat on the BBNPP site was found to provide abundant foraging opportunities for
bats in general, including the Indiana bat. Bats often forage over water and wetlands, and along
forest edges. Standing water is present in most of the wetlands on the BBNPP site, depending on
time of year and precipitation received. In normal years, many of the wetlands on the BBNPP site
contain standing water year-round.

Forest Areas of approximately 2 acres (0.8 ha) or greater (18 of 33 total) that were proposed for
clearing were surveyed for PRTs. Total forest area surveyed encompassed 46.2 acres (18.7 ha)
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consisting of 41.7 upland acres (16.9 ha) and 4.5 wetland acres (1.8 ha). Out of the 255 PRTSs in
the combined interior forest survey area, 118 were live, 114 were dead, and 23 were partially dead.
The average diameter-at-breast height (dbh) for all PRTs observed in the forest interior was 14
inches (36 centimeters). In regards to roost type, 252 PRTs offered potential roost sites in the form
of exfoliating or defoliating bark, 13 PRTs had suitable crevices, and 5 PRTs had suitable cavities.
PRTs may have more than one roost tree characteristic present.

Approximately 75,581 feet (23,035 meters) of forest edge along the forest areas were surveyed
for the presence of PRTs. Out of the 286 PRTs identified, 192 were live, 77 were dead, and 17
were partially dead. Similar to forest interiors, the average dbh for PRTs observed on the forest
edge was also 14 inches (36 centimeters). In regards to roost type, 285 PRTs offered potential
roost sites in the form of exfoliating or defoliating bark, 4 PRTs had a crevice suitable for roosting,
and 1 PRT had a cavity suitable for roosting.

PRT densities were compared to U.S. Department of the Interior (USDOI) standards for suitable
Indiana bat summer habitat which recommend a minimum of 6 PRTs/acre (14.8 PRTs/ha) for
interior forest and 1 PRT/500 feet (1 PRT/152 meters) for forest edges (USDOI, 2009). Interior
forest as a whole, and when subdivided into wetlands and uplands, essentially met or exceeded the
recommended 6 PRTs/acre (14.8 PRTs/ha) for suitable Indiana bat summer roosting habitat.
Wetlands, averaging 8.1 PRTs/acre (19.9 PRTs/ha), exceeded the threshold, and interior forest as a
whole (5.5 PRTs/acre [13.6 PRTs/ha]) and uplands (5.2 PRTs/acre [13.0 PRTs/ha]) were slightly
below the threshold. Forest area edges also provide PRTs at densities suitable for Indiana bat
summer roosting habitat. Forest edges as a whole, at 1.9 PRTs/500 feet (1.9 PRTs/152 meters)
also exceeded the USDOI recommended 1 PRT/500 feet (1 PRT/152 meters). Detailed results by
forest area are presented in the Indiana Bat Roost Tree Survey Report (Revision 2) provided in
Appendix B.

PRT quality for the site was evaluated based on the density of “high,” “moderate,” or “low” roost
trees as determined by the USFWS PRT ranking system (See Appendix B). Interior forest as a
whole yielded an estimate of 1.7 high PRTs/acre (4.2 high PRTs/ha), 2.4 medium PRTs/acre (5.9
medium PRTs/ha), and 1.4 low PRTs/acre (3.5 low PRTs/ha). Subdividing the interior forest into
wetlands and uplands indicated that wetlands provided higher densities of high PRTs (4.0 high
PRTs/acre [9.9 high PRTs/ha] versus 1.4 high PRTs/acre [3.6 high PRTs/ha]), similar densities of
medium PRTSs (2.5 medium PRTs/acre [6.1 medium PRTs/ha] versus 2.4 medium PRTs/acre [5.9
medium PRTs/ha]) and similar densities of low PRTs (1.6 low PRTs/acre [3.9 low PRTs/ha]
versus 1.4 low PRTs/acre [3.5 low PRTs/ha]). The forest edges as a whole yielded an estimate of
0.6 high PRTs/500 feet (0.6 high PRTs/152 meters), 0.8 medium PRTs/500 feet (0.8 medium
PRTs/152 meters), and 0.5 low PRTs/500 feet (0.5 low PRTs/152 meters). Detailed results by
forest area are presented in the report enclosed in Appendix B.

The roost tree study concluded that some of the surveyed interior forest and many of the surveyed
forest edges provided densities of PRTSs suitable for Indiana bat roosting habitat based on USDOI
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criteria. Additionally, based on the USDOI and USFWS criteria, forested wetlands provide higher
quality roosting habitat than forested uplands at the site. Forested wetlands had higher overall
densities of interior forest PRTs and higher overall densities of high PRTs than upland forests.

5. SPECIES AND HABITAT DESCRIPTION
51 Range and Population Level

The historic range of the Indiana bat includes much of the eastern United States, extending west
to lowa and the Ozarks of eastern Oklahoma, north to Michigan, east to the Connecticut River
Valley and northern New Jersey, and south to northern Alabama and Arkansas. The species has
disappeared from, or greatly declined in, most of its former range in the northeastern United
States (Nature Serve, 2010). Range-wide, the total population of Indiana bats was estimated to
be about 417,000 in 2009. This population estimate is based on surveys of known over-
wintering sites (hibernacula) where Indiana bats gather and roost communally (USFWS, 2011b).

The Indiana bat is found in low numbers throughout most of its range. The 2009 population
estimate is less than half as many as when the species was listed as federally endangered in 1967.
Fifty-two percent of the population occurs in Indiana, with less than one percent of the total
population estimated to be present in Pennsylvania (USFWS, 2011b). Based on recent surveys
conducted by PGC biologists, the USFWS estimates that about 1,000 Indiana bats hibernate in
Pennsylvania. Nine Indiana bat summer maternity sites have been found in seven Pennsylvania
counties and there have been mist-net captures in summer habitat in four counties (Butchkoski,
2010).

Winter hibernacula have been documented at 19 locations in ten Pennsylvania counties, including
Luzerne County (Figure 4; Turner et al., 2009). Luzerne County has three known bat hibernacula
within a 10-mile radius of the BBNPP site, the Glen Lyon Anthracite Mine, Dogtown Mines, and
the Penn Wind Hazleton 09 site (Figure 5). All three of these hibernacula occur in abandoned
anthracite mines and no interior bat counts have been possible due to safety concerns. Instead,
the total population of all species combined is estimated based on fall swarming activity near the
mine entrances (Turner et al., 2009). The total hibernating population for all bat species at the
Glen Lyon hibernaculum is estimated at 50,000 to 100,000 individuals, and the Indiana bat
component could range from dozens to more than 100 individuals (Normandeau 2010b).
Unpublished information indicates that bat abundance at Glen Lyon mines has decreased
substantially since the introduction of White-nose Syndrome (WNS). No population estimates
are available for either the Dogtown Mines hibernaculum or the Penn Wind Hazleton 09
hibernaculum.

Indiana bat hibernacula are assigned priority numbers ranging from Priority 1 (highest) to

Priority 4 (lowest) based on the number of Indiana bats present (USFWS, 2007). All three
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hibernacula in the vicinity of the BBNPP site are designated as Priority 4 sites, which are least
important to recovery and long-term conservation of Indiana bats, and have current or observed
historic populations of fewer than 50 bats (Turner et al., 2009). However, the Glen Lyon
hibernacula may qualify as a Priority 3 site, defined as having current or observed historic
populations of 50 to 1,000 bats (Normandeau, 2010b).

Summer maternity sites for Indiana bats have been documented through mist netting or telemetry
studies at nine locations in seven Pennsylvania counties, consisting of Adams, Armstrong, Berks,
Bedford, Blair, Green and York counties (Butchkoski, 2010a; 2010b). Based on range-wide
population estimates for the United States derived from winter hibernacula surveys, it is believed
that only a fraction of the existing maternity colonies have been found as they are widely dispersed
during the summer and difficult to locate. Although additional Indiana bat maternity colonies may
exist in Pennsylvania and elsewhere, they appear to be relatively less common in the mid-eastern
United States than in the Midwest, which is the more central portion of this species range
(USFWS, 2007).

As discussed in Section 2, there are no hibernacula located on-site, and a survey following the
USFWS Bat Mist Netting Guidelines (USFWS, 2007) conducted on the BBNPP site between
June 7 and July 11, 2008 did not identify any Indiana bats on-site. Three other species, the
northern myotis, little brown bat, and big brown bats were captured, tagged and released
(AREVA, 2010b).

5.2 Threats

Significant threats to the Indiana bat include human induced disturbance and alterations at
hibernation sites, loss of summer habitat, contaminants, and WNS. Wind power development
also poses a threat, and vandalism and indiscriminant killing have also been a problem at some
caves (Butchkoski, E., 2010; USFWS, 2010a).

Disturbance within over wintering caves causes bats to arouse, deplete their energy reserves, and
potentially increases over-winter mortality. Sources of disturbance include informal recreational
activities and commercialization of caves. Alteration of conditions at a hibernaculum can render
it unsuitable for over-wintering bats or exclude bats from entering. Exclusion of bats can occur
due to poorly designed barriers to human access or by gates installed for other reasons.
Additionally, improperly constructed gates can alter the air flow, trap debris, and block the
entrance by not allowing enough flight space. Altered exchange of air with the outside
environment can cause significant changes in cave temperature and humidity and may cause the
bats to abandon the cave. Changes in cave temperatures can also be induced by opening
additional entrances. Improperly constructed gates may also subject the bats to severe predation
as they attempt to pass through the gates (Nature Serve, 2010).
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In response to these issues, most known, major over-wintering sites are currently protected in
some way. Despite protection at over-wintering sites, populations continue to decrease in
several portions of their range, suggesting that the species is being negatively affected by
disturbance or loss of summer habitat. Loss and degradation of summer habitat and roost sites
due to impoundment, stream channelization, housing development, clear cutting for agricultural
use, mining, or incompatible forest management practices that result in a shortage of the
microhabitats used for maternity roosts may be the primary factors in recent population declines
(Nature Serve, 2010).

Pesticides and environmental contaminants may also affect all bats, including Indiana bats,
through two mechanisms. In local areas, insects may not be plentiful because of pesticide use,
reducing the food base of these species. Pesticide use may affect the quality as well as the
quantity of the bats’ food supply. Environmental contaminants may also have health
consequences for bats, and they have the potential to absorb relatively high contaminant loads by
eating contaminated insects, drinking contaminated water, or absorbing the chemicals while
feeding in areas that have been recently treated (USFWS, 2010a).

WNS is an emerging threat to all species of hibernating bats, including the Indiana bat. WNS
was first observed in February 2006, west of Albany, New York, and more than a million
hibernating bats have died since then (USFWS, 2011c). Affected bats usually have white fungus
on their muzzles and other parts of their bodies, and frequently lack adequate body fat to survive
until spring. These bats may exhibit uncharacteristic behavior such as moving to cold parts of
the hibernaculum, and flying during the day and during cold winter weather when the insects
they feed upon are not available. Since the disease emerged in 2006, bats displaying the
symptoms of WNS have been observed in and around caves and mines from Maine and New
Hampshire south to North Carolina and Tennessee and in the Canadian provinces of Ontario,
Quebec, New Brunswick and Nova Scotia. WNS is suspected in states as far west as Oklahoma,
and has been confirmed in Pennsylvania (USFWS, 2011c). Ninety to 100 percent mortality has
been documented in some hibernacula and there is an emerging consensus that the mode of
transmissions is from bat to bat. This puts a highly colonial hibernator like the Indiana bat at
particular risk (USFWS, 2010c).

Mortality due to collisions with wind turbines have been recorded for a wide variety of bat
species in North America, including at least one Indiana bat (USFWS, 2010d). Collisions appear
to happen primarily during the migration period (Arnett et al., 2008), and some populations of
Indiana bats do migrate considerable distance between their summer habitats and their
hibernacula. The reason that migrating bats appear to be more susceptible to collisions is
unclear, but wind power developments located within migratory pathways, near hibernacula, or
within summer habitat are believed to pose a potential threat to this species.
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5.3  Species Description — Morphology and Behavior

The Indiana bat is a small insectivorous bat, with a very fine and fluffy, dull grayish chestnut
pelage above and pinkish white under parts. The wing membranes and ears are blackish-brown
and its total body length is 2.9 — 4.0 inches (75-102 mm); wingspan is 9.5 — 10.5 inches (241-267
mm). It is similar in appearance to other myotids and makes a similar call. The ecology of the
Indiana bat is however, distinct.

The Indiana bat is a true hibernator, entering hibernation in the fall and surviving on stored fat
until spring. In Pennsylvania, this species begins to enter hibernacula in mid-September, and
begins hibernating by early November. Before going into hibernation, and again during the
spring emergence, bats swarm around entrances to hibernation sites and rely on nearby surface
habitat to forage for insects. Northern breeding populations may migrate south and in some
cases, winter and summer habitats may be as much as 278 miles (480 km) apart. Migrants leave
hibernation sites in late March and April. Females generally leave earlier than do males, with the
greatest exodus in mid- to late April. Some males migrate while most remain in the general
geographic vicinity of the hibernaculum throughout the summer (Nature Serve, 2010).

This species is notably gregarious during hibernation. In the center of its range, hibernating
individuals characteristically form large, compact clusters of as many as 5,000 bats, averaging
500 to 1,000 individuals per cluster (Nature Serve, 2010). In Pennsylvania, where the population
of Indiana bats is lower, this species often mixes with little brown bats (Butchkoski, E., 2010).
Clusters form in the same area in a cave each year, with more than one cluster possible in a
particular cave. Clustering may have certain benefits, including protecting the central
individuals from temperature changes, reducing the sensitivity of most bats to external
disturbance, or rapid arousal and escape from predators (Nature Serve, 2010).

Mating occurs in fall, when Indiana bats assemble at cave entrances at dusk and dawn in late
August and September. This swarming behavior appears to facilitate breeding and reduce the
chances of inbreeding in small summer colonies. Males arrive first at the swarming areas, and
the number of bats and the proportion of females rises to a maximum in early September.
Females store sperm through the winter, fertilization occurs in spring and a single pup is born in
June-July. The rate of development in the young is dependent on weather, particularly the
temperature, and mothers have been observed moving non-volant young to warmer roost spots.
Typically, the young first fly at 25-37 days of age (Nature Serve, 2010).

Reproductive female Indiana bats migrate from the hibernacula to summer roosting habitat, and
have shown strong site fidelity to their traditional summer roosting and foraging areas. They form
maternity colonies after arriving at their summer range (late March to mid-May) and cluster in
maternity roosts with suitable microclimates that facilitate roost temperatures favorable for prenatal
and postnatal development. Maternity colonies most commonly consist of 60 to 100 adult females
but may be larger, and may include females from more than one hibernaculum. Composition of
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the colony is fluid with females moving between as many as 10 to 20 different maternity roost
trees. The majority of female bats use one to three primary maternity roost trees, while the rest of
the trees are alternate or secondary maternity roosts. These alternate or secondary roosts are
intermittently used by small numbers of females throughout the summer, or on only a few days, or
as temporary night roosts. Maternity colonies may occupy maternity roost trees for a number of
years; however all maternity roost trees are ephemeral and become unusable by losing important
structural characteristics such as bark, by falling to the ground, or due to competition with other
animals. The use of alternate maternity roost trees is thought to be a behavioral mechanism that
enables bats to evaluate new trees for use as future primary maternity roosts (USFWS, 2007).

The location of summer roosting habitat for non-reproductive female Indiana bats is less well
known. They may remain close to their hibernaculum or migrate to summer habitat where they
roost individually or in small numbers. Typically, non-reproductive females do not roost in
colonies but may be present in the same trees as reproductive females. Males are most commonly
found in the vicinity of their hibernaculum but may also disperse throughout the summer range and
roost individually or in small groups (USFWS, 2007).

In an Indiana bat population, the observed rate of mortality between birth and weaning was about
eight percent. Female survivorship in this same population was 76 percent for ages 1 to 6 years,
and 66 percent for ages 6 to 10 years. Male survivorship was 70 percent for ages 1 to 6 years
and 36 percent for ages 6 to 10 years. Maximum ages of banded individuals were 15 years for
females and 14 years for males (Nature Serve, 2010).

5.4  Species Description — Habitat Requirements

Indiana bat hibernation sites have stringent requirements, including noticeable airflow and the
lowest non-freezing temperatures possible. Only a small percentage of available hibernacula
provide these temperatures. Indiana bat sites usually also have some standing or flowing water
(Butchkoski, E., 2010; Nature Serve, 2010). Roost sites within caves may shift such that bats
remain in the coldest area, and individuals may move from a location deeper in the cave to a site
nearer the entrance as the cold season progresses. Relative humidity in occupied caves ranges
from 66 to 95% and averages 87% throughout the year (Nature Serve, 2010).

In summer and fall, Indiana bats primarily use wooded or semi-wooded habitats, usually near
water. Foraging is often focused on riparian areas, ponds, and wetlands, but also takes place in
upland forests and fields. Flying insects are the Indiana bat’s typical prey items, and diet
composition reflects prey present in available foraging habitat (Nature Serve, 2010). Generally
Indiana bats roost under the exfoliating bark of trees and occasionally in longitudinal crevices
within trees. They rarely use cavities created by rot or woodpeckers, and are only infrequently
found using man-made structures (USFWS, 2007). However, most studies of roost characteristics
have focused on maternity roosts (described in detail below) and a more limited amount of data
suggests that roost preferences may be less strict for males and non-reproductive females.
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For maternity roosts (primary and alternate), females prefer dead or nearly dead trees, or dead parts
of living trees such as dead trunks of trees with multiple trunks. They are occasionally found on
living trees with loose, peeling bark; however, these trees are thought to be used primarily as
alternate maternity roosts during exceptionally warm or wet weather. Typically, non-reproductive
females do not roost in colonies but may be present in the same trees as reproductive females.

A wide variety of tree species are used for maternity roosts and use is primarily related to local
availability of trees with suitable structure rather than a preference for a particular species. In
addition, regional differences in maternity roost tree characteristics may result from influencing
factors such as weather and altitude. Maternity roost trees are typically found in areas with high
solar exposure such as openings within a forest, in a fence line, or along a wooded edge. Higher
solar exposure creates warmer roosting sites and, thereby, facilitates faster prenatal and postnatal
development of young bats. Female Indiana bats may use structurally suitable trees in more
interior sections of forest as maternity roosts during exceptionally warm or wet weather (USFWS,
2007).

Maternity roost trees vary in size, although larger diameter trees are preferred and may provide
advantages for thermoregulation, as well as more roosting spaces. The average range-wide
diameter of primary maternity roost trees is 18 inches (45.7 cm) dbh. However, average diameters
of primary and alternate maternity roost trees in several Midwestern states ranged from 16 to 24
inches (40.6 — 60.9 cm) dbh, and an alternate maternity roost tree in Pennsylvania had a diameter
of only 11 inches. The minimum height of maternity roost trees is typically greater than 10 feet
(3.0 m), although the absolute height of maternity roost trees is thought to be less important than
height and position relative to surrounding trees, which can affect the amount of solar exposure
received by a tree (USFWS, 2007).

Male Indiana bats are more flexible in their preferred summer roosting habitat. They roost in the
same types of structurally suitable trees as females but not necessarily in areas with high solar
exposure. In addition, male bats are more likely to roost in living trees and trees that are smaller.
The average range wide diameter of male roost trees is 13 inches (33 cm) dbh (USFWS, 2007).

Beginning in the late summer and into the fall, Indiana bats return to the vicinity of their
hibernacula and engage in swarming behavior, which peaks in September and early October. This
behavior is characterized by large numbers of bats moving in and out of hibernacula at night but
with few roosting inside during daylight hours. Instead, the bats tend to roost individually in
surrounding forests. The characteristics of these roosting trees are not well known (USFWS,
2007).

5.5  Similar Species Description
Two bat species with habitat affinities similar to Indiana bat have the potential to be listed by the

USFWS in the near future: little brown bat (Kunz et al., 2010) and northern myotis (USFWS,
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2011a). Both species were captured during mist netting at BBNPP (see Section 2 and Appendix
B).

Little brown bats are typically found mixed in summer roosts and among hibernating clusters
with the less common Indiana bat. It is believed that the low statewide numbers of Indiana bats
may cause them to use little brown bats as surrogate roosting partners. Based on these two
species similar ecologies, biologists have used little brown bats as surrogates for Indiana bats to
sample traveling behavior from roosts to foraging areas (Steele et al. 2010). However, primary
foraging cores differ between the two species with little brown bats foraging on or adjacent to
major bodies of water (rivers and lakes) and Indiana bats focusing on intermittent streams and
dry forested hillsides (Butchkoski and Turner 2005).

Northern myotis are found throughout Pennsylvania but never in large numbers, even during
hibernation. Forested upland areas appear to be the primary summer foraging habitat for this
species containing larger and older trees with cavities and exfoliating bark, similar roost tree
characteristics as those utilized by Indiana bat. It typically forages only 1-3 meters above the
ground, flying among and above the understory shrubs. They frequently feed by gleaning, taking
insects off the ground or vegetation and then carrying them to perches for consumption (Steele et
al. 2010). This behavior is thought to allow them to eat larger prey than other Myotis species,
and one study of diet analysis found that this species consumes more orthopterans and large
beetles than little brown bats or Indiana bats (Lee and McCracken 2004).

6. EFFECTS OF PROJECT ACTIONS
6.1 Construction

The construction of BBNPP and all associated facilities will require the removal of 233.5 acres
(94.5 ha) of forest, 222.2 acres (89.9 ha) of which are upland forest and 11.3 acres (4.6 ha) of
which are forested wetlands. In addition to the cleared forested areas, approximately 2.8 acres
(1.1 ha) of forest will be fragmented and isolated, effectively lost as viable Indiana bat habitat
(Figure 3). With the exception of danger tree removal discussed below, tree clearing will occur
from November 16th to March 31st only, when Indiana bats are hibernating, to avoid direct
impacts (direct mortality) to bats that may be roosting on-site during the period of spring
emergence through fall swarming. However, seasonal restrictions on tree clearing will not avoid
the potential for an indirect but permanent impact on Indiana bats due to the loss of potential
roost trees and foraging opportunities.

To the extent practicable, PPL has adopted design measures that are intended to avoid and
minimize potential indirect impacts on Indiana bats due to habitat loss that may occur as a result
of the construction of BBNPP. These measures include adjustments to the overall layout of the
Project to minimize the project footprint, minimize habitat fragmentation, retain forested travel
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corridors, and to avoid higher-value habitats. The effort to minimize habitat loss was focused on
wetland and riparian areas, where roost trees are present in greater densities (AREVA, 2010a)
and where Indiana bats also drink and often forage. Minimization of impacts to wetland and
riparian areas included retaining a 50-foot (15.2-meter) buffer around Walker Run and its
tributaries and adjacent wetlands. When impacts to streams and wetlands could not be avoided,
silt fences, temporary and permanent vegetative stabilization, and other soil erosion and sediment
control practices are proposed to reduce the risk of sediment runoff into intact wetlands and
water bodies adjoining the areas of disturbance, as well as wetlands and water bodies located
downstream of the project area. These BMPs will minimize the indirect effects on Indiana bats
by reducing adverse impacts on aquatic insect populations and riparian and wetland foraging
habitat.

The compensatory wetland and water body mitigation described in Section 3.1.2 is not expected
to result in adverse direct impacts to the Indiana bat. Any tree removal associated with
construction of compensatory wetlands will be conducted between November 16" and March
31*. The long term impacts of compensatory wetland and water body mitigation will be
positive, as the overall wetland acreage in the vicinity of BBNPP will increase thereby providing
Indiana bats with additional foraging opportunities. Reforestation and wetland creation and
enhancement will be designed to provide Indiana bat habitat in the restored riparian corridor.

Additional minimization and avoidance measures include the following:

e The use of pesticides and herbicides will be avoided or minimized during construction and
operation of BBNPP to avoid adverse effects to Indiana bats associated with ingestion of
contaminated insects and reduction in local insect populations.

e The following policy will be followed during construction and operation within the
BBNPP project boundary. It provides for the removal of trees that present a hazard to
property and workers undertaking activities near forested areas and may be implemented
at any time of the year. This policy is designed to comply with the Occupational Safety
and Health Administration’s (OSHA) “Danger Tree Rule” found at 29 CFR
1910.266(h)(1)(vi). Section 7 of the Endangered Species Act (ESA) also provides for
removal of Danger Trees, and this policy is also meant to comply with the ESA.
Implementation of this policy will only occur in the rare instance that removal needs to
occur outside the November 16 to March 31 construction removal window.

“Danger Trees” are defined as trees with significant defects and the potential to fall,
causing harm to workers or property. “Defects” include a wide variety of symptoms not
limited to damage cause by insects, lightning, ice/hail, overmaturity, disease, or from
impacts with adjacent falling trees/limbs. Dead standing trees or partly dead trees which
are stable and not exhibiting imminent danger of falling are not considered danger trees,
and will not be managed as such.
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Potential danger trees that are greater than 5”dbh within the project boundary will be
evaluated as defined below. Potential danger trees that are less than 5”dbh may be
immediately removed without evaluation. Evaluation criteria employed for danger trees
greater than 5”dbh are contained in the 2008 United States Department of Agriculture
Forest Service publication “Field Guide for Danger Tree Identification and Response,”
R6-NR-FP-PR-01-08.

Upon identification of danger tree(s) greater than 5”dbh requiring removal the tree(s) will
be marked, documented with color photographs, and evaluated by a qualified individual
(biologist) before being professionally felled and removed.

e |Ifitis determined that an Indiana bat will be harmed by removal of the danger
tree, the USFWS will be immediately consulted and notifications will be made to
the NRC and PGC prior to removal.

e Ifitis determined that no Indiana bat will be harmed, the danger tree will be
removed and a record of this determination maintained for 5 years.

e When removing a danger tree care will be taken to avoid damage to adjacent trees
or other environmental resources. Mechanized land clearing equipment such as
skidders will not be employed in danger tree removal.

e Records of routine vegetation management will be maintained for a period of 5
years.

Potential temporary impacts associated with construction of BBNPP consist of disturbance
created by noise, visual impacts, and increased night-lighting during night construction. Noise
will be generated by construction activities (i.e., movement of people, equipment, and vehicles
on-site) and vehicles bringing people and supplies to and from the construction site. Noises that
are sudden, loud, and occur unpredictably have the potential to have the greatest impacts.
However, all noise is expected to attenuate below the 80 to 85 decibel (dBA) threshold at which
wildlife behavior is most affected (as discussed in Section 4) within 158 feet (48 meters) of the
active construction area. Noise impacts in the 200-foot (61-meter) buffer around the
construction zone may deny Indiana bats use of that habitat during construction. However, this
area is relatively small compared to the amount of habitat available in the vicinity of BBNPP.

Impacts which are perceived visually will be attenuated by the forest vegetation that surrounds

the site. Lighting used during night construction may have a temporary positive impact on bat

species that forage preferentially on the insects attracted by lights. However, lighting may also
have a temporary negative impact on bat species that avoid light. No current research indicates
if Indiana bats are included in either species group.
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6.2  Operations

Impacts to the Indiana bat are anticipated to be small as a result of BBNPP operations. All
operational activities will occur within the portion of the property that has been altered by
construction, and bats are unlikely to be present due to the lack of suitable habitat, except as
discussed in Section 6.3. Noise, cooling tower vapor plumes, miscellaneous air emissions, and
cooling water and wastewater blowdown will emanate or be discharged from this disturbed area,
and generated wastes, except for spent fuel, will be recycled, recovered, or sent offsite for
disposal. However, these effects of plant operation will have no or minimal impact, as discussed
in Section 3.2.

Any increases in the volume or concentrations of pollutants in storm water discharges from
BBNPP will be minimized by implementation of BMPs described in the PCSM plan. The BMPs
will minimize the indirect effects on Indiana bats by reducing adverse impacts on aquatic insect
populations and riparian and wetland foraging habitat.

Other than denial of foraging habitat through their footprint accounted for above, the CWS
cooling towers are unlikely to create disturbance or mortality of Indiana bats through collision
with the towers. The cooling towers are large, immobile objects that should be avoidable by the
bats, which are known to generally avoid stationary objects. Studies of bird and bat mortality
attributable to collision with the cooling towers at the adjacent SSES between 1984 and 1986
found eight dead bats of three species and did not include Indiana bat (NRC, 1996).

Lighting used for safety and security purposes at night will be incrementally greater than the
lighting present from SSES. This lighting may have a positive impact on bat species that forage
preferentially on the insects attracted by lights. However, lighting may have a negative impact
on bat species that avoid light. No current research indicates if Indiana bats are included in
either species group.

No other activities that may disturb Indiana bats on the remainder of the property or in
surrounding habitats will occur as a result of plant operations.

6.3 Maintenance

Impacts to the Indiana bat are anticipated to be small as a result of BBNPP maintenance
activities. All maintenance activities will occur within the portion of the property that has been
altered by construction and therefore provides no habitat for this species.

The use of pesticides and herbicides during BBNPP operations will be avoided or minimized as
previously discussed in Section 6.1 as they may have direct adverse effects on Indiana bats
through ingestion of contaminated insects and indirect adverse effects on Indiana bats by
impacting insect populations.

25
November 2011



Indiana Bat Biological Evaluation and Management Plan for the Bell Bend Nuclear Power Plant Project, Rev. 0

With the exception discussed in Section 6.1, any tree clearing during the operation of BBNPP
will occur from November 16th to March 31st only, when Indiana bats are hibernating, to avoid
direct impacts (direct mortality) to bats that may be roosting on-site during the period of spring
emergence through fall swarming.

The periodic dredging of river sediment will not impact the habitat of the Indiana Bat, and no
other activities that may disturb Indiana bats on the remainder of the property or in surrounding
habitats will occur as a result of plant maintenance.

7. PROPOSED INDIANA BAT MITIGATION

Indiana bat-specific mitigation actions are proposed to offset unavoidable impacts to this species
as a result of construction and operation of the BBNPP. Development of the mitigation plan
described here is based primarily on the following inputs:

e Written communication from USFWS to NRC in July 2009; A meeting held among state
and federal agencies and PPL representatives on June 1, 2010; The Indiana Bat Range
Wide Protection and Enhancement Plan (Range Wide PEP) for surface mining (USDOI,
2009); and

e A meeting held among state and federal agencies and PPL representatives on October 20,
2011,

The concept being proposed for Indiana bat compensatory mitigation for the BBNPP project is to
provide viable Indiana bat habitat nearby the area of impact. In addition, due to similar habitat
requirements and behavioral ecologies, these mitigation activities would be expected to provide
viable habitat for little brown bat and northern myotis. To accomplish this, PPL proposes to
create or conserve lands for potential Indiana bat habitat in two strategically located 1,500-foot
(457-meter) wide riparian corridors on or adjacent to Walker Run and the North Branch of the
Susquehanna River. These two corridors, located to the west and east of BBNPP respectively,
will protect or create forested migration corridors, preferred foraging habitat, and potential
roosting habitat. The created or conserved and subsequently managed habitat is both close to the
area of impact and of similar quality to the affected habitat.

Proposed mitigation actions to compensate for Indiana bat habitat loss are presented below and
include:

o0 Reforestation and Natural Succession;
0 Habitat Conservation and Management; and
o0 Public Outreach.
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The following additional mitigation measures were considered, but are not included in the
proposed mitigation action:

0 White-Nose Syndrome Research Funding;
o Hibernacula Gates; and
o Funding of the Indiana Bat Conservation Fund.

7.1 Reforestation and Natural Succession

Reforestation will involve planting select species of trees on designated land within the BBNPP
Project Boundary that has been cleared during construction of BBNPP and/or on adjacent PPL-
owned land that is not currently forested and is suitable for forest habitat. Lands potentially
available for reforestation within the BBNPP Project Boundary as well as adjacent PPL-owned
properties on the eastern side of the Susquehanna River are shown in Figure 6. Approximately
58 acres (24 ha) are proposed for reforestation within or adjacent to the BBNPP Project
Boundary. The reforestation locations consist of land that will be temporarily impacted by
BBNPP construction, and are not planned for current or future use, and active agricultural land to
be converted to forest. Included in the 58 acres (24 ha) are approximately 10 acres (4 ha) on
which forested wetland creation will occur as part of restoration of Walker Run. Only
agricultural fields that are not classified as prime farmland® will be employed for reforestation.

In addition, natural succession will be allowed to occur on agricultural lands within the BBNPP
Project Boundary as well as adjacent PPL-owned properties on the eastern side of the
Susquehanna River as shown in Figure 6. Approximately 137 acres (55 ha) are proposed for
natural succession within or adjacent to the BBNPP Project Boundary.

Reforestation areas were selected by identifying all available PPL-owned lands within a 500-foot
(152-meter) corridor along Walker Run and the Susquehanna River, providing improved habitat
connectivity along this north-south oriented riparian corridor. Natural succession areas were
selected by identifying all available PPL-owned agricultural lands within a 1,500-foot (457-
meter) corridor along the Susquehanna River. Forest preservation areas were selected from PPL-
owned forested lands along a 1,500-foot (457-meter) corridor along Walker Run and the
Susquehanna River. Once implemented, these mitigation measures are expected to provide
forested migration corridors and potential Indiana bat foraging and roosting habitat of varying
stages of succession.

! Prime farmland has the best combination of soil properties, growing season, and moisture supply needed to
produce sustained high yields of crops in an economic manner if it is treated and managed according to acceptable
farming methods (NRCS, 2010).
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As part of this mitigation plan, PPL commits to a combination of reforestation and natural
succession of an area that is approximately 83% of the number of acres of forest cover that are to
be cleared during construction of BBNPP. Not all disturbed areas are available for reforestation or
natural succession since certain areas will remain open for security, safety or future use.
Reforestation efforts will be planned and carried-out in consultation with the USFWS and PDCNR
Bureau of Forestry. Additional sources of technical information that may be used in reforesting
disturbed lands include the Forest Reclamation Advisories published by the Appalachian Regional
Reforestation Initiative (USDOI, 2010). Site preparation and replanting will be based on a site
specific planting plan developed based on guidance provided in the June 1, 2010 meeting with the
USFWS and the USDOI’s Range-wide Indiana Bat Protection and Enhancement Plan reforestation
guidelines. The proposed specifications are listed below:

1) At least 70% of the total Indiana bat forested habitat to be affected must be reforested
unless off-site mitigation measures are used. BBNPP proposes to use a combination of on-
site and off-site reforestation, natural succession, habitat conservation and habitat
management that will provide a greater than 2.4:1 ratio of habitat created and preserved to
habitat lost.

2)

3)

Saplings, groundcover and other vegetation will be planted in conformance with detailed
specifications prepared by an experienced forester or restoration professional. Saplings
will also be planted in a non-uniform pattern that resembles natural tree distribution within
a forest. The following specific USFWS requirements for replanting will be adopted:

a.

A minimum of six different species from the “Tree Species List for Indiana Bat
Protection and Enhancement Plans” will be selected (species selection should be
determined by site-specific characteristics such as soil moisture, sun exposure, etc. and
seedling availability) (USDOI, 2009).

A minimum of four species identified as “exfoliating bark species” will be planted and
equal at least 40 per cent, or 160 live woody stems, of a minimum of 400 live woody
stems per acre. Tree species should be planted at approximately equal rates. The
remaining 60% of the minimum stems per acre may come from any of the tree
categories in the species list with no more than 20% of the total consisting of one tree
species.

Black locust (Robinia pseudoacacia) will comprise no more than 50 stems per acre.

Herbaceous ground cover will be native to the ecosystem, compatible with tree
planting, non-invasive, slow-growing, and beneficial to wildlife.

Low compaction grading techniques will be used to increase the survival rate of planted
trees.
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4) Saplings will be protected from browsing by white-tailed deer (Odocoileus virginianus)
and other wildlife using methods such as tree tubes or deer fencing (Curtis et al, 2001;
Vercauteren et al., 2006).

5) Plantings may be done in stages over multiple consecutive growing seasons. PPL will
contract ahead of time with local and regional nurseries (contract growing) to ensure that an
adequate supply of the required species will be available for planting and, where feasible,
enable locally adapted trees to be used as the seed source.

6) A long term monitoring and maintenance plan will be instituted to ensure that reforestation
efforts, as well as natural recolonization, will be successful. Maintenance activities will
include a program to control invasive exotic plants. Reforested lands will be inspected by a
qualified professional (forester, restoration professional or botanist) yearly during the
growing season to identify invasive non-native plants that have the potential to adversely
affect the growth and development of planted and volunteer saplings through competition
or other interactions. The inspector will make recommendations to PPL on species-specific
control methods for known problem plants identified in these areas.

It is anticipated that to provide reforestation acceptable to these planting specifications, the cost
will be a minimum of $10,000/acre.

7.2 Habitat Conservation and Management

Habitat conservation refers to the perpetual conservation of viable Indiana bat habitat via
easement or deed restriction on or adjacent to the BBNPP site. Habitat management refers to the
specific forest management practices to be implemented on dedicated parcels of existing on-site
and off-site forest areas to conserve and maintain or enhance Indiana bat habitat. Habitat
conservation and management is being proposed in conjunction with reforestation to further
mitigate for the loss of habitat on site, since it may take many years for forested areas that have
been cleared to provide habitat characteristics supporting Indiana bat life cycle requirements.

In its July 2009 letter to the NRC regarding the BBNPP Project (USFWS, 2009), USFWS
indicated that “after reducing forest impacts via the avoidance and minimization measures, any
remaining unavoidable impacts on forest should be offset by permanently protecting forest
habitat off-site at a 1:1 compensations ratio.” Additional details of land compensation
requirements were provided in a June 1, 2010 meeting with the USFWS and in the USDOI’s
Range-wide Indiana Bat Protection and Enhancement Plan reforestation guidelines (USDOI,
2009).

PPL has identified 386 acres (156 ha) of currently forested land within the BBNPP Project
Boundary and adjacent PPL-owned lands that are similar to the habitat that is being lost and
suitable for habitat conservation and management. These areas were selected by identifying all
available PPL-owned forested lands along a 1,500-foot (457-meter) corridor along Walker Run
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and the Susquehanna River that in combination with areas selected for reforestation will provide
potential Indiana bat foraging and roosting habitat of varying stages of succession.

Approximately 122 acres (49 ha) are proposed for conservation and management within the
defined 1,500-foot (457-meter) corridor along Walker Run, and 264 acres (107 ha) within the
defined 1,500-foot (457-meter) corridor along the Susquehanna River. All conservation and
management is proposed upon existing PPL-owned lands (Figure 6). These conservation and
management areas are designed to compensate for the 236.3 acres (95.6 ha) of total temporary
and permanent losses of forested cover on the BBNPP project site by a ratio of greater than
1.6:1. The sum of reforestation, natural succession, and conservation and management areas
compensate by a ratio of greater than 2.4:1.

PPL proposes to implement passive habitat management practices on all land proposed for
habitat conservation and management following suggestedUSFWS forest management
guidelines. These guidelines are appropriate to manage Indiana bat habitat that exists on the
BBNPP project site and nearby PPL-owned (Figure 6). The implementation of these guidelines
is not intended to result in the establishment of optimal habitat, but to maintain and enhance
existing habitat that is suitable for Indiana bats. The guidelines consider the Indiana bat’s needs
for foraging and roosting habitat to survive and successfully reproduce.

The following forest management plan guidelines will be followed to conserve and enhance
Indiana bat habitat within the forest conservation areas proposed in this mitigation plan:

1. Commercial timber harvesting shall not be permitted. Tree harvesting may be conducted
to preserve or improve habitat in case of pest infestation or disease.

2. Tree cutting shall not occur between April 1st and November 15™ except to protect
human health and safety or comply with the FERC Standards of Transmission Reliability.
This corresponds to the Indiana bat reproductive and spring/fall emergence and swarming
seasons. Individual trees which represent a potential safety risk may be removed in
accordance with the PPL Danger Tree Removal Policy.

3. No timber stand improvement activities shall be permitted within 100 feet of perennial
streams or 50 feet of intermittent or ephemeral streams to provide riparian buffer zone
protection.

4. Selective thinning may be undertaken to decrease canopy cover in densely stocked
forested stands, but at least 60% of the canopy closure shall be retained.

5. All snags will be retained, except where they pose a safety hazard due to their location
near a building, yard, road, or power line ROW. Trees with less than 10% live canopy
shall be considered snags.
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6. Shagbark hickory trees (Carya ovata) will not be harvested or manipulated unless the
density of shagbark hickory exceeds 16 trees per acre. At least 16 live shagbark hickory
greater than 11" dbh (diameter at breast height) per acre shall be maintained, if present.
If there are no shagbark hickory trees greater than 11" dbh to retain and protect, then the
16 live shagbark hickory trees per acre must include the largest specimens in the stand.

7. The following species of trees in each forest stand will be identified, and protected, to
enhance Indiana bat habitat. These trees have been identified as having relatively high
value as potential Indiana bat roost trees:

0 shagbark hickory (Carya ovata) 0 bitternut hickory (Carya cordiformis)
o mockernut hickory (Carya tomentosa) o0 pignut hickory (Carya glabra)

o other hickories (Carya spp.) o silver maple (Acer saccharinum)

o sugar maple (Acer saccharum) o red maple (Acer rubrum)

o0 green ash (Fraxinus pennsylvanica) 0 white ash (Fraxinus americana)

o eastern cottonwood (Populus deltoides) o0 northern red oak (Quercus rubra)

o scarlet oak (Quercus coccinea) 0 black oak (Quercus velutina)

0 white oak (Quercus alba) 0 chestnut oak (Quercus prinus)

o slippery elm (Ulmus rubra) o0 American elm (Ulmus americana)

o black locust (Robinia pseudoacacia)

This list is based on review of literature (Carter, 2003; Gardener, 1991; USDOI, 2009)
and data on Indiana bat roosting requirements. Other species may be added as they are
identified. Other tree species with exfoliating bark, crevices or cavities could also serve
as potential roost trees.

8. In habitat management stands, PPL will maintain at least 3 live trees per acre greater than
20" dbh of the species listed above, where these species occur in the stand to be managed.
An additional 6 live trees per acre greater than 11" dbh (of the species listed above) shall
also be maintained.

In areas of the stand where there are no trees greater than 20" dbh to retain, then 16 live
trees per acre will be retained, and these will include the largest specimens of the
preferred species (see list above) in the stand.

9. PPL will ensure that all PPL personnel and contractors working in or near forest
conservation areas are made aware of the limits and restrictions of these forest
management guidelines.

7.3 Public Outreach
A module on the life history, importance and protection of Indiana bats will be included in

ongoing environmental education programs conducted by PPL naturalists at the Susquehanna
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Riverlands Environmental Preserve. Information on WNS, as well as efforts by PPL to avoid,
minimize and mitigate potential impacts to Indiana bat habitat within the BBNPP project area
will be added to the existing year-round environmental education programs provided at the
Susquehanna Energy Information Center. This program will seek to foster an appreciation
among the general public for the environmental challenges facing both Indiana bats and bats in
general, as well as programs to protect bats and conserve bat habitat.

7.4  Mitigation Measures Evaluated but Not Selected for Implementation

White-Nose Syndrome Research Funding

Because PPL is able to provide reforestation and habitat conservation and management that will
compensate for cleared forested habitat at a ratio of greater than 2.4:1, no additional mitigation
via funding of WNS research is proposed. However, information on Indiana bat life history,
importance and threats (including WNS) will be included in the ongoing environmental
education programs at PPL’s Susquehanna Riverlands Environmental Information Center.

Hibernacula Gates

USFWS has recommended that PPL consider the installation of bat friendly gates on hibernacula
that are known or likely to support Indiana bats (USFWS, 2009). There are no known Indiana
bat hibernacula within 10 miles of the BBNPP site that are both not gated and suitable for gating.
Therefore, PPL has eliminated this potential mitigation measure from consideration.

Indiana Bat Conservation Fund

The Indiana Bat Conservation Fund is a cooperative agreement between the USFWS and PGC to
provide funds for acquisition of Indiana bat habitat to mitigate for losses to Indiana bat habitat
that are not compensated through the direct acquisition of habitat for conservation by the
applicant (USDOI, 2009). The funds are used to buy land in the area where the habitat loss
occurs.

PPL will place in conservation an area of potential Indiana bat habitat (386 acres [156 ha]) that is
greater than the amount of required habitat compensation determined by USFWS (234 acres [95
ha]) (see calculation in Table 1), therefore a contribution to the Indiana Bat Conservation Fund is
not being proposed.

8. CUMULATIVE EFFECTS ANALYSIS

As defined in the Consultation Handbook (USFWS and NMFS, 1998) cumulative effects include
“the effects of future State, tribal, local or private actions that are reasonably certain to occur in
the action area” of the project under consideration. The analysis does not include future Federal
actions unrelated to the proposed action, because they require separate consultation.
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As discussed in Section 4, the BBNPP Action Area encompasses the area of disturbance within
the BBNPP Project Boundary (where nearly all construction activities will take place), as well as
a 200-foot (61-meter) buffer around the area of disturbance to account for potential construction-
related noise effects on Indiana bats both within and outside the construction zone (Figure 2).
Additionally, the Action Area includes several offsite roadway intersections which will be
improved, the extension of potable water and sewer lines from US 11 to the BBNPP site, and
areas where Indiana bat conservation measures will be undertaken on PPL-owned off-site lands.

State, tribal, local or private actions that are reasonably certain to occur for the above defined
action areas are discussed in the following sections.

8.1 Area of Disturbance

Cumulative effects within the Action Area (BBNPP area of disturbance and surrounding 200-
foot buffer plus mitigation areas) that are reasonably certain to occur are limited to development
activities related to the Susquehanna Greenway Project. Several other effects that are unlikely to
occur are also addressed in this section to ensure a comprehensive analysis. These additional
effects encompass timber harvesting, surface mines and development of Marcellus shale natural
gas resources on the small areas of adjacent private land that overlap with the construction noise
buffer (Figure 2).

Susquehanna Greenway Project

The Susquehanna Greenway Project is an ambitious long-term plan to extend a greenway along
the entire length of the river. A major focus of the greenway plan is the development of a
network of recreation trails to link municipalities along the river corridor with parks and other
recreational areas, historic sites and other points of interest. The goal is to provide economic and
environmental benefits, as well as connect people to the culture, nature, and beauty of the
Susquehanna River (SEDA-COG, 2009).

The North Branch Canal Trail (NBCT) is part of the larger greenway and is located along the
Middle Susquehanna River in Montour and Columbia Counties. A demonstration project for the
NBCT is currently underway for a 12-mile reach of the former canal towpath between Danville
and Berwick which is located several miles south of the BBNPP area of disturbance. The canal
and towpath also extend through the PPL Susquehanna Riverlands which already has an
extensive trail system. The demonstration project was initiated in 2010 and has a planned
completion date of 2016 (SEDA-COG, 2009).

PPL has a long history of providing and/or supporting recreational and other projects that benefit
local communities within its service area. In support of the Susquehanna Greenway Project, PPL
is already in the process of transferring 3,500 acres (1,414 ha) of company-owned land along the
lower river in Lancaster County and York County to private conservation groups (Susgquehanna
Greenway Partnership, 2008). Therefore, there is a high likelihood that the NBCT will be
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extended north through the PPL Susquehanna Riverlands in the near future. Impacts from this
project will be small as existing PPL Susquehanna Riverlands recreational trails are well
maintained and already suitable for this use. A short section of NBC will be restored near the
BBNPP intake structure as part of the overall site mitigation. Necessary tree cutting for trail or
other improvements, if necessary, will be minimized and conducted during the allowed
November 16th through March 31st period when Indiana bats are hibernating. Cutting of
potential roost trees as defined by USFWS (AREVA, 2010a) will be avoided if possible.

Timber Harvesting

Pennsylvania is a leading producer of forest products, particularly black cherry (Prunus
serotina). Black cherry and other valuable timber species of marketable size are common within
the BBNPP area of disturbance and, therefore, these trees are likely to be present on adjacent
private lands that overlap with the construction noise buffer. The impact to Indiana bat habitat
roosting habitat by selective timbering or even clear cutting of forests on these lands would be
small as forested land within this area is very limited in size. Indiana bats could move to suitable
roosting habitat in the much larger forested tracts surrounding the project site and located
throughout the region.

Surface Mines

Quarries that produce gravel and larger river stone materials are common in the BBNPP locale
due to past glacial activity, and the BBNPP area of disturbance includes two former surface
mines. Adjacent private lands that overlap with the construction noise buffer could potentially
be developed for this purpose. However, similar to timber harvesting, the impact of surface
mines on Indiana bat habitat would be small due to the relatively limited overall size of these
lands and the ability of the bats to move to suitable habitat surrounding the project site.

Natural Gas Development

The Marcellus shale formation underlies much of Pennsylvania and is the focus of intensive
natural gas development activity including well drilling and pipeline construction. However,
very little well drilling is occurring in Luzerne at this time and the few wells that have been
installed are not located near any section of the BBNPP Action Area (PADEP, 2010).
Additional gas well development in Luzerne County may be limited as recent test wells did not
yield gas in commercially developable quantities (Hughes, 2010). Gas pipeline construction is
likely to occur in Luzerne County but almost certainly will not occur within the Action Area.

Furthermore, no new intrastate natural gas transmission pipelines are known to be currently
proposed in the immediate vicinity of the BBNPP area of disturbance, and there is no
information regarding any potential upgrades to the existing pipeline that runs through the
northeastern portion of the BBNPP Project Boundary. Intrastate gas pipelines, only, are
considered in this cumulative effects analysis as interstate pipelines are regulated by the Federal
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Energy Regulatory Commission (FERC) and would go through a separate project specific ESA
Section 7 consultation process with USFWS. Therefore, the impact of Marcellus shale gas
development is considered small at this time.

8.2 Intersection Improvements

The Action Area includes several off-site roadway intersections which will be improved to
mitigate traffic congestion associated with the construction workforce and the delivery of
construction materials. This effect will be insignificant as most improvements will occur within
the existing roadway footprint and, therefore, will not impact Indiana bat habitat. There are no
non-Federal actions that are likely to be associated with these highway improvements.

8.3 Potable Water and Sewer Lines

The extension of potable water and sewer lines by the Pennsylvania American Water Company
and the Berwick Area Joint Sewer Authority, respectively, to the BBNPP site is also included
within the BBNPP Action Area, and is enclosed by a 200-foot (61-meter) construction noise
buffer along each side of the right-of-way corridor (Figure 2). The impacts from pipeline
construction will be small as forest clearing necessary for this Project will be limited to a narrow
right-of-way immediately adjacent to the western side of Confers Lane.

Cumulative effects associated with this part of the Action Area are limited to the potential for
additional forest clearing resulting from an increased density of residential development within
the noise buffer along Confers Lane, which could be facilitated by the new water and sewer
lines. The impact from this effect would be small since most of the developable land along this
reach of Confers Lane is already in residential use and largely cleared. Most of the undeveloped
land consists of regulated wetland that is unsuitable for most residential uses.

8.4 Conservation Actions

Reforestation, Natural Succession, and Habitat Conservation and Management Lands

Reforestation will provide future Indiana bat habitat as compensation for lost Indiana bat habitat
(Section 7.1) and will involve planting select species of trees on 10 acres (4 ha) of land within
the BBNPP site that has been cleared during construction as well as on 48 acres (19 ha) of
adjacent non-forested PPL-owned land (Figure 6). Natural succession will provide future
Indiana bat habitat as compensation for lost Indiana bat habitat (Section 7.1) and will involve
allowing 137 acres (55 ha) of PPL-owned agricultural lands to naturally convert to forest.
Indiana Bat Habitat Conservation and Management will involve placing a conservation easement
on 386 acres (156 ha) of PPL-owned on-site and off-site forest areas and implementing select
Indiana bat specific forest management practices to conserve and enhance Indiana bat habitat
(Section 7.2). No cumulative effects are expected from these activities. Reforestation and
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habitat conservation and management will have a high and beneficial effect on Indiana bats as
well as little brown bat and northern myotis.

9. CONCLUSION

In spite of the implementation of the avoidance and minimization measures described in Section
6, the construction of the BBNPP is likely to adversely affect the Indiana Bat due to the loss of
potential roost trees and foraging habitat. Where possible, impacts to Indiana bats will be
avoided and minimized. Mitigation will be provided for the unavoidable impacts to 236.3 acres
(95.6 ha) of forested land that will be temporarily or permanently impacted within the BBNPP
Action Area as detailed in Section 7.
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Table 1. Calculation of Compensation Acres for Indiana Bat Habitat on the BBNPP Project Site

Impact Type Impact Acres Multiplierl Compensation Acres
(Hectares) (Hectares)

Summer Habitat Loss’

Known maternity habitat 0.0 2.0 0.0

Known non-maternity habitat 0.0 1.0 0.0

Non-forest habitat’ 0.0 0.5 0.0

Swarming Habitat Loss*

P2 or P3 Hibernaculum 0.0 15 0.0

P4 Hibernaculum 234 (95) 1.0 234 (95)

Overlapping Habitat Loss’

Known maternity and swarming habitat occur
together

Choose highest multiplier from above (maternity or swarming)
appropriate for the impact, and add 1.0 to the multiplier

* Approximately 386 acres (156 ha) are compensated through habitat conservation and management
which is greater than a 1.6:1 ratio of compensation to loss. Therefore no compensation in
the form of an Indiana Bat Conservation Fund contribution is offered.

! Multiplier assumes permanent habitat protection will occur in accordance with the Indiana Bat Mitigation

Guidance for Pennsylvania (USFWS, 2010g).

2 Loss of known summer habitat assumes such loss will occur when bats are NOT present (i.e., between

November 16 and March 31).

*Non-forest habitat includes fields, shrublands, and other areas that can be used for foraging by Indiana bats.

*Swarming habitat is suitable habitat within a 10-mile radius of Indiana bat hibernacula. Loss of swarming habitat
assumes such loss will occur when bats are NOT present (i.e., between November 16 and March 31).

*Loss of summer and swarming habitat assumes such loss will occur when bats are NOT present (i.e., between

November 16 and March 31).
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Report on Bell Bend Nuclear Power Plant Indiana Bat Mist Net Survey
Normandeau Project No. 21159.013

Protocol:
This survey was conducted from 6/7/08 to 7/11/08, comprising a total of 8 sampling nights as outlined
below. A combination of mist nets were used on each of the sampling nights, including:

3 3-tier nets 9m (307) in height, at 6m (20”) or 9m (30°) widths

1 2-tier net 6m (20°) in height, at 6m (20’) or 9m (30”) widths

Four (4) nets were set on all nights, for a total of 32 net-nights overall. Sampling was conducted at two
main areas: along the road in W-7 and along the edge of the Beaver Pond adjacent to W-8, as shown on
the following map. By the USFWS definition of two nets/site, two sites were sampled in W-7 for 5
nights, and two sites were sampled at the Beaver Pond at W-8/W-9, for 3 nights. Given low activity at
net #4 in F-6, based upon no captures and very low acoustic indication of bat flight activity, net #4 in F-6
was replaced by net #5 in F-4 for 3 sampling nights. A total of 9 specific net sites were used, with the
specific locations sampled on the nights indicated below:

Dates Net#
6/7/08
6/8/08

=

6/26/08
7/01/08
7/02/08

7/8/08
7/10/08
7/11/08

OO NOOIOTWNNERIARWDN

An effort was made to place nets following potential travel corridors along the road in W-7 and along the
edge of the Beaver Pond (W-8/W-9), although bat activity was monitored acoustically at a number of
other sites to gain a sense of overall activity. Many areas on the property are open and so not suitable for
netting (e.g F-3, F-4, O-1, F-5, F-8, F-6), although acoustic monitoring also detected low levels of
activity. The dense vegetation in other areas (e.g. W-7, W-8. W-9) restricted the ability to set nets, but it
is expected that bat flight activity would also be low in these congested locations. There are no
permanent or seasonal waterways in this part of the property, which made it difficult to predict potential
foraging sites. There is a small pond adjacent to the trailer in F-3, and a larger pond in F-6, and although
there is bat activity over these ponds, it is not possible to capture bats in such open locations. Acoustic
monitoring of bat activity was conducted both at net sites, at the ponds, and along transects across the
property, to both provide information about bat activity and to guide the placement of nets in areas more
likely to result in captures.


blees
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Captures:
A total of sixteen (16) bats representing three (3) species were captured during the survey:

Species Sex Number of bats | Reproductive Status

Big Brown Bat (Eptesicus fuscus) F 2 lactating

Big Brown Bat (Eptesicus fuscus) M 1 juvenile

Big Brown Bat (Eptesicus fuscus) F 1 juvenile

Little Brown Bat (Myotis lucifugus) M 3 adult

Little Brown Bat (Myotis lucifugus) F 1 pregnant
Little Brown Bat (Myotis lucifugus) F 4 lactating
Northern Long-eared Bat (Myotis

septentrionalis) M 4 adult

Specific details showing date of capture and net locations are shown in Appendix 2.

Each of the captured bats was tagged with a permanent, aluminum wrist-band for future identification,
and this number will be included in a separate report to be filed with PA Game Commission.

Acoustic monitoring:

Bat activity was monitored acoustically using hand-held AnaBat ultrasonic detectors (Titley Electronics).
These instruments have a detection frequency range of 10 — 200 kHz, and sufficient sensitivity to monitor
bat echolocation calls flying along the netting corridors as well as above the tree canopy. Acoustic
monitoring occurred at 20-minute intervals at each of the net sites throughout each sampling night.
Additionally, bat activity was monitored at the beginning and end of each sampling night along transects
perpendicular to the ridge away from each net site. The activity at the ponds was monitored separately, to
gain a better appreciation for overall bat activity on the property.

The capture data reflects the generally low level of bat activity detected in the areas sampled, which was
fairly uniform at each of the net sites as well as along transects through the surrounding area. Bat
activity was uniformly low along the road in W-7, starting a less than 1 bat pass per minute at dusk as the
nets were set, and dropping off through the survey period each night to less than 4 — 5 passes per hour
after midnight. Generally, activity was a bit higher by the Beaver Pond, starting at 4 — 5 bat passes per
minute at dusk, dropping to 1-2 passes per minute around midnight and falling off afterwards to less than
one pass per minute. Temperatures were typically hot and humid at dusk throughout the survey period
(daytime averages over 85°F), and remained elevated throughout the sampling each night, except for
7/10/08 when the temperature at midnight had dropped to 54°'F. There were no captures that night.



Most of the activity was recorded from bats flying below canopy level, lower than the 3-tier (9m) mist
nets, so the acoustic monitoring represents a reasonable estimate of bat activity along the corridors
sampled that resulted in the captures reported. The echolocation signals detected were consistent with E.
fuscus as well as the Myotis species captured, but it is not possible to reliably distinguish between all
Myotis species using acoustic methods. There was no indication of higher-flying species (like L. borealis
or L. cinereus) which can readily be discriminated by their echolocation signatures.

Recommendations:

The capture of reproductively active (pregnant and lactating) females and juvenile bats suggests that this
area supports maternity roosts of some bat species during the summer months. Although big brown bats
(E. fuscus) and little brown bats (M. lucifugus) preferentially roost in human structures such as barns and
attics, particularly when forming maternity colonies (Barbour and Davis, 1969), these bats can also form
maternity roosts in tree cavities (Brigham, 1991; Fenton and Barclay, 1980). The capture of only adult
male Myotis septentrionalis, which are tree-roosting species (Barbour and Davis, 1969), provides
additional evidence for the existence of roost sites in the area surveyed, but not maternity colonies of
females and young. While little brown bats tend to forage along the edges of wooded areas, M.
septentrionalis is also known to forage in more cluttered forested areas, below the canopy but above the
understory shrub layer (LaVal et al., 1977). Both little brown bats and big brown bats have been shown
to forage preferentially in riparian areas (Kurta, 1982), as have endangered Indiana Bats (Murray and
Kurta, 2004). The absence of significant bodies of water on this property, and the low level of bat activity
detected over the ponds present on the property, suggests that even resident bats might seek other areas
over which to forage.

The primary objective of this survey was to determine the extent of Indiana bat (Myotis sodalis) activity
in this area, with particular attention to summer habitat for roosting and reproduction. Despite suitable
habitat for both roosting and foraging, there were no Indiana Bats (Myotis sodalis) captured during this
survey. While we might expect capture rates of Indiana bats to be low, as other studies (e.g. Callahan et
al., 1997; Kurta et al., 1996) have shown that the bats roost singly or in small groups in hollow trees or
underneath loose bark during the summer, there was potential for capture of Indiana Bats moving through
the habitat if these bats were present in any reasonable number, as would be expected of resident bats.

The members of a maternity colony of Indiana bats typically roost in 10-20 trees each summer (Callahan
etal., 1997; Kurta et al., 1996). Although some colonies restrict roosting to an area of only a few
hectares, other Indiana bats use trees that are 8-9 km apart (Kurta et al., 1996). Radio-tracking studies of
the Indiana Bat (Murray and Kurta, 2004) show that these bats do not fly over open fields but travel along
wooded corridors, even though such behavior may increase commuting distance by over 50%. Given this
variability, it is difficult to predict the movements of bats within any one colony, but the failure to capture
any Indiana Bats despite suitable roosting and foraging areas does not provide evidence for their presence
on the site.

Based upon these results, particularly the failure to capture any M. sodalis, it would seem that the clearing
of trees proposed for the development of the Bell Bend Nuclear Power Plant project is unlikely to have a
direct impact on the roosting or foraging activity of Indiana Bats in this area. There is so little wooded
habitat on the property, that it seems likely that other areas surrounding the site would provide more
adequate roosting and foraging habitat for tree-roosting species, including the Indiana Bat. The presence
of trees of the appropriate size and species in which bats might roost does not preclude the potential for
roost colonies of several species (see Barbour and Davis, 1969), including those species captured in this
study, as well as the Indiana Bat, despite the absence of captures. Development of this property should
proceed with this potential in mind, by conserving candidate roost trees whenever possible and removing



these trees when necessary during times outside the normal breeding season. Bats returning from
hibernation typically resume residence in maternity roosts by late April, and most reproductive colonies
have disbanded by late August, and so limiting the disturbance of the habitat to periods outside this
breeding season will minimize the disruption of resident colonies.



Appendix 1: Details of bat captures

Capture
date Net # | Species Sex | Number of bats | Reproductive Status
6/7/08 2 | M. lucifugus F 1 pregnant
3 M. lucifugus M 1 adult
3 M. septentrionalis M 1 adult
6/8/08 1 | M. septentrionalis M 1 adult
6/26/08 2 | M. lucifugus M 1 adult
7/1/08 2 | E. fuscus F 1 lactating
7/2/08 1 | E.fuscus F 1 lactating
2 M. septentrionalis M 1 adult
7/8/08 7 | E. fuscus M 1 juvenile
7 E. fuscus F 1 juvenile
7 M. lucifugus M 1 adult
9 M. lucifugus F 1 lactating
7/11/08 7 | M. lucifugus F 1 lactating
7 M. septentrionalis M 1 adult
7 M. lucifugus F 2 lactating
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1.0 INTRODUCTION
11 STUDY OBJECTIVES

Normandeau Associates, Inc. (Normandeau) conducted a quantitative in-field survey of Indiana bat (Myotis
sodalis) roost trees within the forested areas proposed for clearing at the Bell Bend Nuclear Power Plant
(NPP) project site during 28 September through 20 October 2010 and 13 and 14 July 2011. The objective
of this study was to determine the distribution, density, and quality of Indiana bat roosting habitat
provided by these forest areas with a particular focus on roosting habitat for males during the summer and
for both sexes during the time of fall swarming. Indiana bats are listed as an Endangered Species by the
U.S. Fish and Wildlife Service (USFWS), which has jurisdiction over species of flora and fauna
designated as listed, proposed, or candidate under the Federal Endangered Species Act (ESA). Indiana
bats are also listed as Endangered by the Pennsylvania Game Commission (PGC), which has jurisdiction
over birds and mammals classified as Threatened or Endangered under the Pennsylvania Game and
Wildlife Code.

The USFWS has reviewed the Bell Bend NPP project for potential impacts to Federally-listed species of
special concern through ongoing coordination with PPL Corporation (USFWS, 2009). As the project site
is located within 10 miles of three known Indiana bat hibernacula, the agency has determined that
proposed forest clearing necessary for project construction could result in the loss of potential Indiana bat
foraging and roosting habitat.

1.2 SITE DESCRIPTION

As proposed, Bell Bend NPP will be sited adjacent to the Susquehanna Steam Electric Station (SSES) in
Salem Township, Luzerne County, Pennsylvania. Potential areas of disturbance associated with Bell
Bend NPP will extend across 687 acres (1.1 mile?, 278 hectares [ha]) within the 2,055-acre (3.2 mile?,
832 ha) Bell Bend NPP Project Boundary (Figure 1). The site terrain is variable and ranges from steeply
sloping hills in the north and west to the relatively level floodplain of the Susquehanna Riverlands in the
east. The net topographic relief is approximately 500 feet (152 m).

A total of approximately 623 acres (252 ha) of plant communities and other habitats will be impacted by
construction of Bell Bend NPP of which 402.4 acres (162.8 ha) will be permanent impacts and 220.3 acres
(89.2 ha) will be temporary impacts. Areas to be disturbed as a result of project construction activities are
contained within a defined “Limit of Disturbance,” (LOD) as presented on Figure 3. The LOD was used
to define the area within which roost tree survey activities would be contained, and at the time of the 2010
survey the LOD depicted approximately 236 acres (96 ha) of forested habitat to be cleared, of which 227
acres (92 ha) were upland and 8.2 acres (3.3 ha) were wetland (Table 1). In 2011, the LOD boundary was
revised and based on this updated boundary, 233.5 acres (94.5 ha) of forested habitat will be cleared, of
which 222.2 acres (89.9 ha) are upland and 11.3 acres (4.6 ha) are wetland (Table 2). Figure 2 shows the
new proposed forest clearing within the BBNPP boundary based on the revised LOD boundary. Figure 3
shows the changes to the surveyed areas based on the 2011 LOD boundary.

2.0 INDIANA BAT ROOSTING HABITAT

The following section provides background information for the survey plan and was summarized from the
U.S. Fish and Wildlife Service Draft Recovery Plan for the Indiana Bat (USFWS, 2007).

2.1 SUMMER ROOSTS

Summer roosting habitat for male Indiana bats is not well known. Males are most commonly found in the
vicinity of their hibernaculum but may also disperse throughout their summer range and roost individually
or in small groups.
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Reproductive female Indiana bats migrate from the hibernacula to summer roosting habitat, and have shown
strong site fidelity to their traditional summer roosting and foraging areas. They form maternity colonies
after arriving at their summer range (late March to mid-May) and cluster in maternity roosts with suitable
microclimates, which facilitate roost temperatures favorable for prenatal and postnatal development.
Maternity colonies most commonly consist of 60 to 100 adult females but may be larger, and may include
females from more than one hibernaculum. Composition of the colony is fluid with females moving
between as many as 10 to 20 different maternity roost trees. The majority of female bats use one to three
primary maternity roost trees, while the rest of the trees are alternate or secondary maternity roosts that are
intermittently used by small numbers of females throughout the summer, or on only a few days, or as
temporary night roosts.

Maternity colonies may occupy maternity roost trees for a number of years; however all maternity roost
trees are ephemeral and become unusable by losing important structural characteristics such as bark, or by
falling to the ground, or due to competition with other animals. The use of alternate maternity roost trees is
thought to be a behavioral mechanism that enables bats to evaluate new trees for use as future primary
maternity roosts.

Summer roosting habitat for non-reproductive female Indiana bats is less well known. They may remain
close to their hibernaculum or migrate to summer habitat where they roost individually or in small numbers.
Typically, non-reproductive females do not roost in maternity colonies but may be present in the same trees
as reproductive females.

2.2 FALL ROOSTS

Beginning in the late summer and into the fall, Indiana bats return to the vicinity of their hibernacula and
engage in swarming behavior, which peaks in September and early October. This behavior is characterized
by large numbers of bats moving in and out of hibernacula at night but with few roosting inside during
daylight hours. Instead, the bats tend to roost individually in surrounding forests. Mating occurs during the
swarming period and bats also feed heavily to build up fat reserves for hibernation. Indiana bats may travel
considerable distances from their hibernacula to foraging areas based on the level of competition for food
resources, with those from hibernacula with large numbers of Indiana and/or other bats most likely traveling
furthest. Limited radio telemetry studies during fall swarming have shown Indiana bats traveling as far as
19 miles (31 km) in a single night in Indiana and up to 9 miles (14 km) over several weeks in Pennsylvania.

2.3 ROOST TREE CHARACTERISTICS

Indiana bats roost under the exfoliating bark of trees and occasionally in longitudinal crevices within trees
but rarely use cavities created by rot or woodpeckers. For maternity roosts (primary and alternate), females
prefer dead or nearly dead trees, or dead parts of living trees such as dead trunks of trees with multiple
trunks. They are occasionally found on living trees with lose peeling bark; however, these trees are thought
to be used primarily as alternate maternity roosts during exceptionally warm or wet weather. A wide variety
of tree species are used for maternity roosts and use is primarily related to local availability of trees with
suitable structure rather than a preference for a particular species. In addition, regional differences in
maternity roost tree characteristics may result from influencing factors such as weather and altitude.

Maternity roost trees are typically found in areas with high solar exposure such as openings within a forest,
in a fence line, or along a wooded edge. Higher solar exposure creates warmer roosting sites and, thereby,
facilitates faster prenatal and postnatal development of young bats. Female Indiana bats may use
structurally suitable trees in more interior sections of forest as maternity roosts during exceptionally warm
or wet weather. Maternity roost trees vary in size, although larger diameter trees are preferred and may
provide advantages for thermoregulation, as well as more roosting spaces. The average range-wide
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diameter of primary maternity roost trees is 18 inches (46 cm). However, average diameters of primary and
alternate maternity roost trees in several Midwestern states ranged from 16 inches (41 cm) to 24 inches (61
cm), and an alternate maternity roost tree in Pennsylvania had a diameter of only 11 inches (28 cm). The
method of measuring the tree widths was not specific but is presumably diameter-at-breast height (dbh).
The minimum height of maternity roost trees is typically greater than 10 feet (3 m), although the absolute
height of maternity roost trees is thought to be less important than height and position relative to
surrounding trees, which can affect the amount of solar exposure received by a tree.

Male Indiana bats are more flexible in their preferred summer roosting habitat. They roost in the same types
of structurally suitable trees as females but not necessarily in areas with high solar exposure. In addition,
male bats are more likely to roost in living trees and trees that are smaller, with a 13-inch (33 cm) average
diameter range-wide.

3.0 SURVEY METHODOLOGY

Normandeau’s survey was based on a study plan developed specifically for the Bell Bend NPP site, since
neither the USFWS nor PGC have an official, standardized Indiana bat roost tree survey methodology.
However, the USFWS provided considerable technical input to the study plan (PPL, 2010). This survey
encompassed both the interior portions and edges of the Forest Areas proposed for clearing onsite. Forest
Avreas are defined as discrete or closely associated blocks of forest that are separated from other such
areas by roads, lands formerly in agricultural use and developed properties (Figure 4). Using a sub-
sampling procedure, each Forest Area was characterized by canopy cover and inventoried for potential
roost trees (PRTs). Forest edges were inventoried for PRTs only. The information collected in the field
was then used to determine the distribution, density, and quality of available roost trees for Indiana bats
based on criteria specified by the USFWS and metrics available in the scientific literature (USDOI, 2009).

3.1 FOREST INTERIORS

Normandeau surveyed all contiguous Forest Areas in which approximately 2 acres (0.8 ha) or greater (18
total) were proposed for clearing to quantify potential Indiana bat roosting habitat (Figure 4). There were
nine Forest Areas between 2 acres (0.8 ha) and 10 acres (4 ha) in size and eight Forest Areas greater than 10
acres (4 ha) in size. A small portion of Forest Area 26 was also surveyed even though it was smaller than 2
acres (0.8 ha) since temporary impacts to forested wetlands were anticipated. In total, eighteen Forest Areas
were surveyed when Forest Area 26 was included. Forest areas were surveyed at the rate of one 100-ft (30
m) radius (0.72 acres, 0.29 ha) sample plot per 5 acres (2 ha), or fraction thereof, using a stratified random
sampling procedure. ESRI ArcMap software was used to randomly locate plots across each impacted forest
polygon. An internal 100-ft (30 m) edge buffer was applied to each Forest Area polygon to ensure that all
plots fell entirely within each polygon, and each polygon was filled with randomly located plots to enable
stratification for different forest communities, age classes or other features that could affect roost tree
abundance. The sequence in which the plots were surveyed was also randomly ordered by the ArcMap
software. When necessary, additional non-random plots were located within the forest areas to ensure that
sampling was representative of all forest habitats present, particularly forested wetlands. Using sub-meter
level global positioning system (GPS) units, Normandeau’s field survey teams navigated to the forest plots,
which were then inventoried for PRTs and characterized by species composition, species dominance,
diameter (minimum, maximum and average), number of snags and stubs (See Section 3.3). PRT locations
were taken with a sub-meter GPS and all data was recorded in digital format using a GPS data dictionary.

In early 2010, the BBNPP Project Boundary and LOD were slightly enlarged to accommodate on-site fill
placement without impacting wetlands. These boundary changes enlarged the BBNPP site by adding lands
contiguous to the previous BBNPP boundaries. As a result of these changes, additional roost tree survey
activities were required to ensure that Forest Areas at BBNPP were consistently investigated and
characterized; these additional surveys were completed in July, 2011.
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Review of the newly defined boundaries (Figure 3) demonstrates that some of the previously surveyed
Forest Areas are now outside of the LOD, and that new areas of proposed disturbance have been added to
the LOD. These new additions represented approximately 37 acres (15 ha) of forest, and included large
Forest Area totaling 22.1 acres (9 ha) within Forest Areas 15 and 16. These two areas were the focus of the
supplemental survey activities completed in 2011. The remainder of the newly added forest consists of
small, scattered forest patches not meeting the defined standard for survey. To complete the supplemental
survey, two additional 100-ft [30 m] radius sample plots were surveyed in Forest Area 15, and three
additional sample plots were surveyed in Forest Area 16.

It should be noted that data collected on Forest Areas that are no longer within the LOD continued to be
presented in this survey report. The rational for retaining this information is that the forest no longer within
the LOD is very similar in structure and species composition to the new forest added to the LOD, and is
representative of habitat within and adjacent to the BBNPP.

3.2 FOREST EDGES

Normandeau biologists also inventoried all the edges of the Forest Areas proposed for clearing for all PRTs
within a distance of approximately 50-feet (15 m) of the forest edge. The 50-foot (15 m) margin has been
used in published scientific studies (Callahan et al., 1997) and represents a conservative boundary for
identifying suitable roost trees along forest edges that are likely to receive increased solar radiation relative
to trees located in forest interior habitats. Locations and data for these PRTs were recorded with a GPS as
noted above.

As described in Section 3.1, changes to the Project Boundary and LOD in early 2010 necessitated
supplemental roost tree survey activities to ensure comprehensive evaluation of forested areas affected by
BBNPP construction. Significant new forest edges were incorporated into the revised LOD associated with
Forest Areas 15 and 16, and these edges were surveyed using identical methods to those employed in the
2010 survey. Accordingly, 1,007 feet (306.9 m) and 1,895 feet (577.6 m) of forest edges were evaluated at
Forest Areas 15 and 16 respectively.

As done with the forest interior PRT survey, data from forest edges surveyed in 2010 that now fall outside
of the LOD continue to be presented in this report. As visible on Figure 3, forest edges no longer within the
LOD are very close to the LOD and exhibit similar forest structure and composition; consequently this data
remains germane to this survey.

3.3 FIELD MEASUREMENTS

3.3.1 FOREST COVER

Characterization of the forest cover for each survey-plot encompassed the following information: 1) species
composition, 2) dominant species, 3) diameter-at-breast-height (dbh) - maximum, minimum and average,
4) number of snags, 5) number of stubs, 6) date, 7) surveyor, 8) sampling location. Forest cover field
measurements are explained in more detail below.

1) Species composition: All trees in the plot were identified to species and a list of species was
compiled.

2) Dominant species: Dominance was determined based on a visual assessment of the number and
relative dbh of stems, and overall canopy cover of each tree species.
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3) Diameter-at-breast-height (dbh): The maximum, minimum and average dbh was determined by
measuring a representative subsample of trees with a Biltmore stick. Typically, dbh is measured at a
height of 4.5 feet (1.4 m) on the uphill side of a tree.

4) Number of snags: Snags were defined as dead trees that still have branches and an overall tree-like
form. This count was for snags within each forest area that were not structurally suitable as roost trees
and, therefore, did not qualify as PRTSs.

5) Number of stubs: Stubs were defined as the remaining trunks of long dead trees that were still standing
but generally lacked branches and no longer had a tree-like form. This count was for stubs within each
forest area that were not structurally suitable as roost trees and, therefore, did not qualify as PRTSs.

6) Date: The date of the survey was recorded as MMDDYYYY.
7) Surveyor: The name of the person who identified the tree to species, measured dbh, and determined

the number of snags and stubs was recorded. If more than one person contributed to the data, then a
lead and assistant(s) were identified for each line of data.

8) Sampling location: The latitude and longitude near the center of each forest plot was recorded using a
sub-meter GPS.

3.3.2 POTENTIAL ROOST TREES

All trees in the survey- plots were evaluated for suitability as roosts for Indiana bats using criteria specified
for this study by the USFWS. A tree was designated as a PRT if it had a 5 inch (13 cm) or greater dbh and
suitable roost structure in the form of exfoliating or defoliating bark, crevices and/or cavities. The following
information was recorded for each PRT: 1) species, 2) diameter-at-breast-height, 3) roost tree condition
(live, dead, or partially dead), 4) type of roost structure(s) (bark, crevice, and/or cavity), 5) date, 6)
surveyor, 7) sampling location (GPS coordinates), and 8) roost tree potential (high, medium or low). PRT
field measurements are explained in more detail below.

1) Species identification: All trees were identified to species. Dead trees and snags that were too far
decayed for identification were designated as unknown.

2) Diameter-at-breast-height (dbh): The dbh of each roost tree was measured to the nearest inch using a
Biltmore stick.

3) Roost tree condition (live, dead, or partially dead): Trees designated as live were healthy in appearance
and had more than 80% live canopy. Trees designated as partially dead had 10-80% live canopy.
Trees designated as dead encompassed snags and trees with less than 10% live canopy.

4) Type of roost structure: The type(s) of roost structure on the tree were identified as bark (exfoliating or
defoliating bark), longitudinal crevices within the trunk and large branches, and/or internal cavities that
were accessible by bats through above ground openings but not easily accessed by potential predators
at ground level.

5) Date: The date of the survey was recorded as MMDDYYYY.
6) Surveyor: The name of the person who identified the tree to species, measured dbh, and classified

roost tree condition; type of roost structure(s) and roost tree potential was recorded. If more than one
person contributed to the data, then a lead and assistant(s) were identified for each line of data.
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7) Sampling location: The latitude and longitude at the base of each roost tree was recorded using a sub-
meter GPS. A single GPS location was taken at the center of clumps or otherwise closely associated
groups of suitable roost trees; however, the trees were inventoried separately.

8) Roost tree potential - Trees were categorized as having a “high,” “moderate,” or “low” potential for
serving as a roost tree for Indiana bats:

High — Live, dead, and partially dead trees that are >16” (41 cm) dbh and have roost structure.

Medium — Live, dead, and partially dead trees that are 9” (23 cm) to 15” (38 m) dbh and have roost
structure.

Low — Live, dead, and partially dead trees that are 5 (13 cm) to 8” (20 cm) dbh and have roost
structure.

9) Setting: The location (edge or interior) in which the tree was located.

4.0 RESULTS
4.1 FOREST COVER CHARACTERIZATION

The forest cover totaling 46.2 acres (18.7 ha), of which 41.7 acres (16.9 ha) are upland and 4.5 acres (1.8
ha) are wetland, was characterized using the sub-sampling methodology described in Section 3.1. Results
are presented here by forest plot (Table A-1). The majority of the upland forest cover was dominated by
red maple (Acer rubrum) with red oak (Quercus rubra), white oak (Quercus alba), and sweet birch
(Betula lenta) being less common dominant tree species. Red maple was also the most common
subdominant tree species in upland forest plots with white oak, black cherry (Prunus serotina), and black
oak (Quercus velutina) being less common subdominants. The majority of the wetland forest cover was
dominated by red maple with pin oak (Quercus palustris), silver maple (Acer saccharinum), tulip poplar
(Liriodendron tulipfera), and black locust (Robinia pseudoacacia) being less common dominant tree
species. Pin oak was the most common subdominant tree species in wetlands followed by red maple,
black cherry, black walnut (Juglans nigra), and river birch (Betula lenta). See Table A-1 for a complete
list of dominant and subdominant tree species by upland and wetland forest cover plots. Other species
that were commonly observed in the overstory are listed in Table 3.

A review of available archival aerial photographs for the vicinity of the Bell Bend NPP project area
indicates that in 1939 most of the Forest Areas surveyed for this study had limited or no forest cover
(PDCNR, 2010). However, by 1959 many of these areas had forest cover and by 1969 most but not all were
vegetated by forest. Therefore, many of the mature trees onsite are at least 40 years old and some are 70
years or more in age. Our field survey indicated that the larger and older trees primarily occurred in
wetlands, on steep slopes, or in generally inaccessible areas that were not historically tilled.

Across all eighteen Forest Areas surveyed (Figure 4), the minimum dbh ranged from 3 inches (8 cm) to 8
inches (20 cm) and the maximum dbh ranged from 10 inches (25 cm) to 60 inches (152 cm) (Table 4). The
average number of PRTs was 14, the average number of snags was eight, and the average number of stubs
was 18. For this survey, snags and stubs (defined in Section 3.3) do not qualify as PRTs due to a lack of
suitable roosting structure. However, they may have been PRTs in the past and illustrate the ephemeral
nature of Indiana bat roost trees.

The average maximum dbh across all Forest Area survey plots was 21 inches (53 cm) with 31 of 69 plots
(45 percent) having a maximum dbh greater than 20 inches (51 cm) (Table A-1). The average minimum
dbh across all plots was 4 inches (10 cm). The average number of PRTs across all plots was four. Snags
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and stubs were relatively common, with only five of the 69 plots (7 percent) having no stubs or snags and 56
plots (81 percent) having more than one stub/snag.

When survey plots were separated into upland and wetland, the average minimum dbh was 4 inches (10 cm)
for both upland and wetland plots. The average maximum dbh was larger across all wetland plots than
upland plots (26 inches [66 cm] vs. 20 inches [51 cm]). The average number of PRTs for all upland plots
and wetland plots was four and three, respectively. Snags and stubs were more common in upland plots
than wetland plots, with only three of the 58 upland plots (5 percent) having no stubs or snags and two of
the 11 wetland plots (18 percent) having no stubs or snags. In addition, only five of 11 wetland plots (45
percent) had more than a single stub/snag as opposed to 51 of 58 upland plots (88 percent) (Table A-1).

4.2 POTENTIAL ROOST TREES
421 INTERIOR FOREST

A total of 46.2 acres (18.7 ha) of forest was surveyed for PRTs (41.7 upland acres [16.9 ha], 4.5 wetland
acres [1.8 ha]). Out of the 255 PRTSs in the interior forest survey area, 118 were live, 114 were dead, and 23
were partially dead (Table 5). The average dbh for all PRTs observed in the forest interior was 14 inches
(36 cm) (Table C-1). In regards to roost type, 252 PRTSs offered potential roost sites in the form of
exfoliating or defoliating bark, 13 PRTs had suitable crevices, and 5 PRTs had suitable cavities. A
summary of interior forest PRTs by Forest Area survey plot is provided in Table B-1 and a comprehensive
list of all PRTs (interior forest and edge) with individual PRT identification numbers is provided in Table C-
1. The locations of survey plots, interior forest PRTs and forest edge PRTSs for each surveyed Forest Area
are shown in the figures enclosed in Appendix D. Photographs of representative PRTs are provided in
Appendix E.

PRT densities were evaluated for the site as a whole and by surveyed Forest Area against U.S.
Department of the Interior (USDOI) standards for suitable Indiana bat summer habitat which recommend a
minimum of 6 PRTs/acre (14.8 PRTs/ha) for interior forest. The 255 PRTs identified within the interior
forest area yielded an estimated 5.5 PRTs/acre (13.6 PRTs/ha) and five of the 18 Forest Areas provided
greater than 6 PRTs/acre (14.8 PRTs/ha) (Table 6). Within the upland plots, 219 PRTs were identified,
yielding an estimated 5.2 PRTs/acre (13.0 PRTs/ha) and within the wetland plots, 36 PRTs were identified,
yielding an estimated 8.1 PRTs/acre (19.9 PRTs/ha).

PRT quality for the surveyed area as a whole and by surveyed Forest Area was evaluated based on the
density of “high,” “moderate,” or “low” roost trees as determined by the USFWS PRT ranking system.
Seventy-eight PRTs were determined to be of high roost potential with 111 being of medium potential and
66 considered PRTs of low potential. As a whole, the interior forest portion yielded an estimate of 1.7 high
PRTs/acre (4.2 high PRTs/ha), 2.4 medium PRTs/acre (5.9 medium PRTs/ha), and 1.4 low PRTs/acre (3.5
low PRTs/ha) (Table 6). Forest Areas 7, 8 and 9 had the highest numbers of high potential roost trees with
12, 11 and 27, respectively. However when analyzed by high PRTs/acre, Forest Areas 8, 10 and 11 were
highest with 3.5 high PRTs/acre (8.7 high PRTs/ha), 3.9 high PRTs/acre (9.7 medium PRTs/ha) and 4.1
high PRTs/acre (10.0 low PRTs/ha), respectively.

When broken into uplands and wetlands, 60 PRTs were determined to be of high potential in the surveyed
uplands with 100 being of medium potential, and 59 were considered PRTSs of low potential (Table 6). The
surveyed uplands portions yielded an estimate of 1.4 high PRTs/acre (3.6 high PRTs/ha), 2.4 medium
PRTs/acre (5.9 medium PRTs/ha), and 1.4 low PRTs/acre (3.5 low PRTs/ha). Eighteen PRTs were
determined to be of high roost potential in the surveyed wetlands with 11 being of medium potential and 7
considered PRTs of low potential. The surveyed wetlands portions yielded an estimate of 4.0 high
PRTs/acre (9.9 high PRTs/ha), 2.5 medium PRTs/acre (6.1 medium PRTs/ha), and 1.6 low PRTs/acre (3.9
low PRTs/ha).
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422 FOREST EDGE

Approximately 75,581ft (23,035 m) of forest edge were surveyed for the presence of PRTs. Out of the 286
PRTs identified, 192 were live, 77 were dead, and 17 were partially dead (Table 7). The average dbh for
PRTs observed on the forest edge was 14 inches (36 cm) (Table C-1). In regards to roost type, 295 PRTs
offered potential roost sites in the form of exfoliating or defoliating bark, 4 PRT had a crevice suitable for
roosting, and 1 PRT had a cavity suitable for roosting.

PRT densities were evaluated for the site as a whole and by surveyed Forest Area edges against USDOI
standards for suitable Indiana bat summer habitat which recommend a minimum of 1 PRT/500 ft (1
PRT/152 m) along forest edges. The 286 PRTs observed along the forest edge yielded 1.9 PRTs/500 ft (1.9
PRTs/152 m) with 13 of the 18 Forest Areas providing greater than 1 PRTs/500 ft (1 PRTs/152 m) (Table
8). Potential roost trees located along edges were most common in Forest Area 1 and 5 with 8.0 PRTs/500
ft (8.0 PRTs/152 m) and 5.3 PRTs/500 ft (5.3 PRTs/152 m), respectively. PRTs were absent or below 1
PRTs/500 ft in Forest Area 12, 15, 17, 25 and 29 (Table 8).

PRT quality for the surveyed area as a whole and by surveyed Forest Area edges was evaluated based on
the density of “high,” “moderate,” or “low” roost trees as determined by the USFWS PRT ranking system.
Ninety-two PRTs were determined to be of high roost potential with 121 being of medium potential and 73
considered PRTs of low potential (Table 7). The forest edges as a whole yielded an estimate of 0.6 high
PRTs/500 ft (0.6 high PRTs/152 m), 0.8 medium PRTs/500 ft (0.8 medium PRTs/152 m), and 0.5 low
PRTs/500 ft (0.5 low PRTs/152 m) (Table 8). Forest Areas 9, 10 and 18 had the highest numbers of high
potential roost trees with 26, 10 and 19, respectively. However when analyzed by high potential PRTs/500
ft (high potential PRTs/152 m), Forest Areas 11, 16 and 18 were highest with 1.2 high PRTs/500 ft (1.2 high
PRTs/152 m), 1.3 high PRTs/500 ft (1.3 high PRTs/152 m), 3.1 high PRTs/500 ft (3.1 high PRTs/152 m),
respectively.

5.0 DISCUSSION
5.1 HABITAT QUALITY

The forested habitat on the Bell Bend NPP site provides abundant foraging opportunities for bats in general,
including the Indiana bat. Bats often forage over water and wetlands, and along forest edges. Standing
water is present in most of the wetlands on the Bell Bend NPP site, depending on time of year and
precipitation received. In normal years, many of the wetlands on the Bell Bend NPP site hold water year-
round. Wetlands make a small portion of the Forest Areas to be impacted (11.3 wetland acres [4.6 ha] out
of approximately 233.5 forested acres [94.5 ha]). The majority of forested areas to be impacted are uplands.

5.1.1 RELATIVE ABUNDANCE OF PRTS IN FOREST INTERIOR AND EDGE

Interior forest areas surveyed for this study as a whole, and when subdivided into wetlands and uplands
essentially met or exceeded the recommended 6 PRTs/acre (14.8 PRTs/ha) for suitable Indiana bat summer
roosting habitat (USDOI, 2009). Wetlands at 8.1 PRTs/acre (19.9 PRTs/ha) exceeded the threshold, and
interior forest as a whole (5.5 PRTs/acre [13.6 PRTs/ha]) and uplands (5.2 PRTs/acre [13.0 PRTs/ha]) were
just slightly below the threshold (Figure 5). Analysis by Forest Area illustrated the patchy nature of PRT
distribution (Figure 6). Five Forest Areas (1, 8, 9, 10, and 12) ranged from 6.6 PRTs/acre (16.1 PRTs/ha) to
19.4 PRTs/acre (48.3 PRTs/ha) and exceeded the threshold while Forest Area 11 was slightly below the
threshold at 5.5 PRTs/acre (13.3 PRTs/ha) (Table 6). The remaining Forest Areas provided moderate to low
PRT densities at 4.7 PRTs/ acre (11.6 PRTs/ha) to 0.7 PRTs/acre (1.7 PRTs/ha).

Surveyed Forest Area edges also provide PRTSs at densities suitable for Indiana bat summer roosting habitat.
At 1.9 PRTs/500 ft (1.9 PRTs/152 m), the surveyed forest edge as a whole exceeds the USDOI
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recommended 1 PRT/500 ft (1 PRT/152 m). When analyzed by Forest Area, 13 of the 18 forest areas (1, 3,
5,7,8,9, 10, 11, 13, 14, 16, 18, and 26) at 1.1 PRTS/500 ft (1.1 PRTs/152 m) to 8.0 PRTs/500 ft (8.0
PRTs/152 m) exceeded the USDOI threshold (Table 8). Potential roost trees were most common along
edges in Forest Area 1 and 5 with 8.0 PRTs/500 ft (8.0 PRTs/152 m) and 5.3 PRTs/500 ft (5.3 PRTs/152
m), respectively. PRTSs were absent or below 1 PRTs/500 ft (1 PRTs/152 m) in Forest Area 12, 15, 17, 25
and 29, only, which ranged from 0 PRTs/500 ft (0 PRTs/152 m) to 0.7 PRTs/500 ft (0.7 PRTs/152 m).

5.1.2 RELATIVE ABUNDANCE OF HIGH PRTS IN FOREST INTERIOR AND EDGE

Alternatively, the concentration of high potential, PRTs as specified by the USFWS, may be used to
determine the surveyed Forest Areas that may serve as the most suitable summer habitat for Indiana bats.
The surveyed interior forest as a whole yielded an estimate of 1.7 high PRTs/acre (4.2 high PRTs/ha), 2.4
medium PRTs/acre (5.9 medium PRTs/ha), and 1.4 low PRTs/acre (3.6 low PRTs/ha). Forest Areas 8, 10
and 11 had the greatest densities of high PRTs/acre at 3.5 high PRTs/acre (8.7 high PRTs/ha), 3.9 high
PRTs/acre (9.7 medium PRTs/ha) and 4.1 high PRTs/acre (10.0 low PRTs/ha), respectively (Figure 6).

Subdividing the interior forest into wetlands and uplands indicated that wetlands provided higher densities
of high PRTSs (4.0 high PRTs/acre [9.9 high PRTs/ha] vs. 1.4 high PRTs/acre [3.6 high PRTs/ha]), similar
densities of medium PRTs (2.5 medium PRTs/acre [6.1 medium PRTs/ha] vs. 2.4 medium PRTs/acre [5.9
medium PRTs/ha]) and similar densities of low PRTs (1.6 low PRTs/acre [3.9 low PRTs/ha] vs. 1.4 low
PRTs/acre [3.5 low PRTs/ha]).

The surveyed Forest Area edges as a whole yielded an estimate of 0.6 high PRTs/500 ft (0.6 high PRTs/152
m), 0.8 medium PRTs/500 ft (0.8 medium PRTs/152 m), and 0.5 low PRTs/500 ft (0.5 low PRTs/152 m).
Forest Areas 11, 16 and 18 had the greatest densities of high PRTs/acre (high PRTs/152 m) with 1.2 high
PRTs/500 ft (1.2 high PRTs/152 m), 1.3 high PRTs/500 ft (1.3 high PRTs/152 m), 3.1 high PRTs/500 ft (3.1
high PRTs/152 m), respectively.

6.0 CONCLUSIONS

Some of the interior forest and many of the forest edges surveyed for this study provided densities of PRTs
suitable for Indiana bat roosting habitat based on USDOI criteria. For interior forest, five Forest Areas (1, 8,
9, 10, and 12) exceeded the USDOI recommended threshold of 6 PRTs/acre (14.8 PRTs/ha). Forest Area 11
was just slightly below the threshold and the remaining Forest Areas (3, 5, 7, 13, 14, 15, 16, 17, 18, 25 and
26) were below the threshold. For forest edges, 13 of the 18 Forest Areas (1, 3,5, 7, 8, 9, 10, 11, 13, 14, 16,
18, and 26) exceeded the USDOI recommended threshold of 1 PRT/500 ft (1 PRT/152 m). PRTs were
absent or below the threshold along the edges of Forest Area 12, 15, 17, 25 and 29.

Additionally, based on the USDOI and USFWS criteria, forested wetlands provided higher quality roosting
habitat than forested uplands at the site. Forested wetlands had higher overall densities of interior forest
PRTs and higher overall densities of high PRTs than upland forests.
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Table 1. Summary of Proposed Upland and Wetland Forest Clearing Impacts Within the Bell Bend NPP Project Site (2010 LOD Boundary).1

Forest Pre-construction Size Post-construction Size Total Forest Impact 3 Uplands Forest Impact > Wetlands Forest Impact 34 Number of Survey Plots >
ALaZ Acres Hectares Acres Hectares Acres Hectares Acres Hectares Acres Hectares Uplands Wetlands  Total
1 53.45 21.63 48.95 19.81 4.50 1.82 4.50 1.82 NI NI 1 0 1
2 16.31 6.60 16.24 6.57 0.07 0.03 0.07 0.03 NI NI 0 0 0
3 32.65 13.21 13.27 5.37 19.39 7.85 19.39 7.85 NI NI 4 0 4
4 5.39 2.18 5.39 2.18 NI NI NI NI NI NI 0 0 0
5 60.69 24.56 52.76 21.35 7.92 3.21 7.92 3.21 NI NI 2 0 2
6 8.47 3.43 8.47 3.43 NI NI NI NI NI NI 0 0 0
7 59.12 23.92 32.14 13.01 26.97 10.92 26.97 10.92 NI NI 6 0 6
8 20.72 8.38 3.58 1.45 17.14 6.94 16.16 6.54 0.99 0.40 3 2 5
9 85.80 34.72 30.20 12.26 55.60 22.46 50.03 20.21 5.57 2.25 10 4 14
10 14.45 5.84 5.85 2.37 8.60 3.47 8.52 3.45 0.08 0.03 2 2 4
11 5.16 2.09 2.84 1.15 2.32 0.94 2.31 0.94 0.01 0.00 1 1 2
12 17.05 6.90 5.09 2.07 11.96 4.83 10.82 4.37 1.14 0.46 2 1 3
13 16.49 6.67 13.31 5.39 3.18 1.29 3.18 1.29 NI NI 1 0 1
14 21.63 8.75 0 0 21.63 8.75 21.63 8.75 NI NI 5 0 5
15 26.00 10.52 9.12 3.69 16.89 6.83 16.89 6.83 NI NI 4 0 4
16 15.04 6.09 13.02 5.27 2.02 0.82 2.02 0.82 NI NI 1 0 1
17 194.41 78.54 172.82 69.80 21.59 8.74 21.59 8.74 NI NI 5 0 5
18 17.80 7.19 13.19 5.33 4.61 1.86 4.61 1.86 NI NI 2 0 2
19 4.14 1.68 4.14 1.68 NI NI NI NI NI NI 0 0 0
20 2.37 0.96 2.37 0.96 NI NI NI NI NI NI 0 0 0
21 14.71 5.95 14.71 5.95 NI NI NI NI NI NI 0 0 0



Table 1. Continued.

Forest Pre-construction Size Post-construction Size Total Forest Impact 3 Uplands Forest Impact3 Wetlands Forest Impact 34 Number of Survey Plots >
ALaZ Acres Hectares Acres Hectares Acres Hectares Acres Hectares Acres Hectares Uplands Wetlands  Total
22 17.11 6.93 17.11 6.93 NI NI NI NI NI NI 0 0 0
23 5.32 2.15 5.32 2.15 NI NI NI NI NI NI 0 0 0
24 9.62 3.89 9.61 3.89 0.01 0.00 0.01 0.00 NI NI 0 0 0
25 19.14 7.75 11.71 4.74 7.43 3.01 7.43 3.01 NI NI 2 0 2
26 29.67 11.99 28.37 11.46 1.30 0.53 1.30 0.53 0° 0 1 0 1
27 19.07 7.70 19.07 7.70 NI NI NI NI NI NI 0 0 0
28 0.33 0.13 0.33 0.13 NI NI NI NI NI NI 0 0 0
29 49.12 18.19 46.73 17.22 2.39 0.97 1.98 0.79 0.41° 0.16 1 1 2
30 2.09 0.85 2.09 0.85 NI NI NI NI NI NI 0 0 0
31 0.11 0.05 0.04 0.02 0.07 0.03 0.07 0.03 NI NI 0 0 0
32 1.86 0.75 1.86 0.75 NI NI NI NI NI NI 0 0 0
33 0.88 0.36 0.88 0.36 NI NI NI NI NI NI 0 0 0
Total=  846.17 340.55 610.58 245.27 235.58 95.28 227.39 91.99 8.20 3.30 53 11 64

! Based on Sargent & Lundy Limit of Disturbance drawing SK-12198-421-001, rev. 1, 4/14/10; BBNPP NRC Environmental Report - Section 2.4.1, Plant Communities Map, Figure
2.4.1-2, rev. 2,10/01/2010; and BBNPP Wetlands Delineation and Exceptional Values Analysis Report (rev. 5, November 2010).

% See Figure 3. Bell Bend NPP Forest Areas.

®No impact = NI and 0.00 indicates that impacts were less than 1/100 of an acre/hectare.

* Wetlands data is based on BBNPP NRC Environmental Report - Section 2.4.1, Plant Communities Map, Figure 2.4.1-2 ( rev. 2, 10/01/2010), and BBNPP Wetlands Delineation and
Exceptional Values Analysis Report (rev. 5, November 2010).

® Wetland forest areas proposed for clearing were surveyed in their entirety except for Forest Area 9.

6 Temporary forested wetlands impacts associated with pipelines in Forest Areas 26 and 29 are currently unknown.
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Table 3. Trees Observed in Forest Areas at the Bell Bend NPP Project Site.

Scientific Name

Common Name

Acer saccharinum
Acer rubrum
Ailanthus altissima
Betula alleghaniensis
Betula lenta

Betula nigra

Betula populifolia
Carya cordiformis
Carya ovata

Carya tomentosa
Celtis occidentalis
Cornus florida

Fagus grandifolia
Fraxinus americana
Fraxinus pennsylvanica
Juglans nigra
Juniperus virginiana
Liriodendron tulipifera
Malus spp.

Nyssa sylvatica
Pinus resinosa

Pinus strobus

Pinus sylvestris
Platanus occidentalis
Populus deltoides
Populus tremuloides
Prunus serotina
Quercus alba
Quercus bicolor
Quercus palustris
Quercus rubra
Quercus velutina
Robinia pseudoacacia
Sassafras albidum
Tilia americana
Tsuga canadensis
Ulmus rubra

silver maple

red maple
tree-of-heaven
yellow birch

sweet birch

river birch

gray birch

bitternut hickory
shagbark hickory
mockernut hickory
hackberry
flowering dogwood
American beech
white ash

green ash

black walnut
eastern red cedar
yellow poplar
apples

black gum

red pine

eastern white pine
Scots pine
American sycamore
eastern cottonwood
quaking aspen
black cherry

white oak

swamp white oak
pin oak

northern red oak
black oak

black locust
sassafras

American basswood
eastern hemlock
slippery elm
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APPENDIX A

Characteristics of Forest Areas



Table A-1. Characteristics of Forest Areas at the Bell Bend NPP Project Site.

Forest Area

Survey Plot
Number  Setting
1-1 Upland
3-1 Upland
3-2 Upland
3-3 Upland
3-5 Upland
5-1 Upland
5-4 Upland
7-1 Upland
7-2 Upland
7-3 Upland
7-4 Upland
7-7 Upland
7-8 Upland
8-1 Upland
8-2 Upland
8-3 Upland
8a Wetland
8b Wetland
9-1 Upland
9-2 Upland
9-3 Upland
9-4 Upland
9-5 Upland
9-6 Upland
9-7 Upland

Tree Species

Dominant
Red oak
Red maple
Red maple
Red maple
Red maple
White oak
Red pine
White oak
Red oak
Red maple
White oak
Red maple
Red maple
Shagbark hickory
Red maple
Sweet birch
Black locust
Red maple
Red maple
White oak
Red oak
Red pine
Mockernut hickory
Mockernut hickory
White oak

Subdominant
Mockernut hickory
none
none
none
none
none
none
Red oak
Black oak
none
Black cherry
none
White oak
none
White oak
Red maple
Black walnut
none
none
none
Red maple
none
Red oak
none

none

Diameter at Breast Height (DBH)

Maximum  Minimum Average
Inches (cm) Inches (cm) Inches (cm)
20 (51) 3(8) 12 (30)
15 (38) 4 (10) 10 (25)
30 (76) 4 (10) 12 (30)
21 (53) 4 (10) 11 (28)
17 (43) 4 (10) 11 (28)
10 (25) 3(8) 8 (20)
14 (36) 3(8) 9(23)
30 (76) 4 (10) 14 (36)
26 (66) 4 (10) 13 (33)
17 (43) 3(8) 10 (25)
30 (76) 3(8) 13 (33)
20 (51) 4 (10) 10 (25)
26 (66) 4 (10) 14 (36)
16 (41) 3(8) 10 (25)
20 (51) 4 (10) 10 (25)
15 (38) 3(8) 9(23)
11 (28) 3(8) 7(18)
28 (71) 6 (15) 12 (30)
13 (33) 3(8) 6 (15)
24 (61) 3(8) 11 (28)
16 (41) 4 (10) 10 (25)
21 (53) 5(13) 11 (28)
32 (81) 4 (10) 11 (28)
20 (51) 3(8) 11 (28)
21 (53) 3(8) 11 (28)

Number Number Number
of PRTs' of Snggs_2 of Stubs®
14 6 19

4 5
1 5
1 2 6
2 2 6
1 7 21
0 1 11
4 1
2 1 4
4 4 13
3 2 5
2 3 6
5 3 5
21 1 3
4 3 8
4 4
1 1 0
11 13 1
2 0 0
1 5
1 7
2 8
11 3 4
1 6 3
1 2 2



Table A-1. Characteristics of Forest Areas at the Bell Bend NPP Project Site.

Forest Area

Survey Plot
Number  Setting
9-8 Upland
9-9 Upland
9-10 Upland
9-29 Wetland
9-30 Wetland
9b Wetland
9d Wetland
10-1 Upland
10-2 Upland
10a Wetland
10b Wetland
11-1 Upland
11 Wetland
12-1 Upland
12-2 Upland
12 Wetland
13-1 Upland
14-1 Upland
14-2 Upland
14-3 Upland
14-4 Upland
14-5 Upland
15-1 Upland
15-2 Upland
15-3 Upland

Tree Species

Dominant

Red maple

Sweet birch

White oak
Red maple
Tulip poplar
Red maple
Red maple
Red oak
Red maple
Red maple
Pin oak
White pine
Pin oak
Black oak
Sweet birch
Red maple
Sweet birch
Red maple
Red maple
Red maple
Red maple

Red maple

Quaking aspen

Sassafras

Red maple

Red maple,

Subdominant

none

Cherry
none
Pin oak
none
none
none
none
none
Black cherry
Red maple
none
none
Pin oak
Black oak
Pin oak
none
none
none
none
none
none
Red maple
Red maple

none

Black

Diameter at Breast Height (DBH)

Maximum  Minimum Average
Inches (cm) Inches (cm) Inches (cm)
26 (66) 4 (10) 12 (30)
17 (43) 5(13) 10 (25)
22 (56) 4 (10) 10 (25)
60 (152) 8 (20) 23 (58)
35 (89) 3(8) 15 (38)
25 (64) 3(8) 9(23)
12 (30) 3(8) 8 (20)
23 (58) 4 (10) 11 (28)
30 (76) 5(13) 13 (33)
33 (84) 4 (10) 9(23)
29 (74) 6 (15) 15 (38)
23 (58) 5(13) 14 (36)
11 (28) 3(8) 6 (15)
14 (36) 4 (10) 9(23)
28 (71) 4 (10) 11 (28)
28 (71) 3(8) 13 (33)
22 (56) 5(13) 12 (30)
12 (30) 4 (10) 8(20)
14 (36) 3(8) 9(23)
11 (28) 4 (10) 8(20)
14 (36) 4 (10) 9(23)
18 (46) 4 (10) 10 (25)
15 (38) 5(13) 10 (25)
14 (36) 4 (10) 10 (25)
10 (25) 3(8) 7 (18)

Number Number Number
of PRTs' of Snggs_2 of Stubs®
4 2 8
7 1 5
22 1 4
14 1 1
2 0 3
0 1 0
0 0 0
4 1 2
4 1 5
1 0 2
1 1 0
4 1 3
0 0 0
4 1 7
7 1 12
6 0 1
2 0 2
0 1 0
0 1 0
0 0 0
12 2 4
5 1 4
5 2 7
0 3 6
4 2 6



Table A-1. Characteristics of Forest Areas at the Bell Bend NPP Project Site.

Forest Area

Tree Species

Diameter at Breast Height (DBH)

Maximum

Minimum

Average

Survey Plot Number Number Number
Number Setting Dominant Subdominant Inches (cm) Inches (cm) Inches (cm) of PRTs' of Snggs_2 of Stubs®
15-4 Upland Red maple none 21 (53) 4 (10) 10 (25) 3 3 9
15-12 Upland Black oak none 18 (46) 7 (18) 12 (30) 0 1 0
15-14 Upland Black oak Scots pine 17 (43) 5(13) 11 (28) 0 2 3
16-1 Upland Red oak none 15 (38) 4 (10) 9 (23) 4 4 3
16-3 Upland Black oak Mockernut hickory 26 (66) 5(13) 12 (30) 4 1 4
16-4 Upland Black oak Scots pine 17 (43) 6 (15) 11 (28) 0 0 0
16-5 Upland  Black oak, Black cherry Red maple 18 (46) 6 (15) 11 (28) 1 1 5
17-1 Upland Red maple none 24 (61) 3(8) 11 (28) 4 8 4
17-2 Upland Red maple none 20 (51) 4 (10) 10 (25) 3 0 9
17-3 Upland Red maple none 23 (58) 4 (10) 10 (25) 2 1 11
17-4 Upland Red maple none 22 (56) 4 (10) 12 (30) 0 0 9
17-5 Upland Red maple none 16 (41) 4 (10) 10 (25) 1 3 4
18-1 Upland White pine none 12 (30) 7 (18) 10 (25) 1 5 0
18-3 Upland Silver maple none 17 (43) 4 (10) 11 (28) 4 2 0
25-2 Upland White oak none 40 (102) 4 (10) 12 (30) 1 0 1
25-3 Upland Black cherry none 16 (41) 3(8) 10 (25) 4 2 5
26-1 Upland White oak Red maple 18 (46) 5(13) 12 (30) 2 1 2
29-1 Upland Red oak none 42 (107) 5(13) 15 (38) 1 1 8
29 Wetland Silver maple River birch 17 (43) 3(8) 10 (25) 0 1 7
Cumulative Survey Plot Totals 255 139 326
Cumulative Wetland Survey Plot Totals 36 18 15
Cumulative Upland Survey Plots Totals 219 121 311
Max DBH'  Min DBH'
Inches (cm) Inches (cm) PRTs’ Snags Stubs




Table A-1. Characteristics of Forest Areas at the Bell Bend NPP Project Site.

Diameter at Breast Height (DBH)
Forest Area

Survey Plot Tree Species Maximum  Minimum Average Number Number Number
Number Setting Dominant Subdominant Inches (cm) Inches (cm) Inches (cm) of PRTs' of Snggs_2 of Stubs®
Cumulative Survey Plot Averages 21 (53) 4 (10) 4 2 5
Cumulative Wetland Survey Plot Averages 26 (66) 4 (10) 3 2 1
Cumulative Survey Upland Survey Plot Averages 20 (51) 4 (10) 4 2 5

'DBH = Diameter at breast height
’PRTs = Potential Roost Trees
*Number of snags = snags that didn't qualify as roost trees

*Number of stubs = stubs that didn't qualify as roost trees



APPENDIX B

Potential Roost Trees by Forest Area



Table B-1. Indiana Bat (Myotis sodalis ) Potential Roost Trees within the Interior Forest Areas at the Bell Bend NPP Site.

Forest Area -
Survey Plot
Number

1-1
3-1
3-2
3-3

5-1
5-4
7-1
7-2
7-3

7-7
7-8
8-1

8-2
8-3
8a

8b

9-1

Setting
Upland

Upland

Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland

Upland
Upland

Upland

Upland

Upland
Upland
Wetland

Wetland

Upland

Tree Species
Red oak, White oak, Black oak,
Shagbark hickory, Unknown
Black cherry, Red maple, White
pine
Black cherry
Black cherry
Red maple
Shagbark hickory
No potential roost trees found
Red maple, White oak
Black walnut, Red oak
Red maple, Red pine

Black cherry, Black walnut,
Unknown

Red maple, Sassafras
White oak, Sassafras, Unknown

Shagbark hickory, White ash,
Black cherry, White oak
Scots pine, Red maple

Sweet birch

Black locust

Red maple, Sweet birch, White
ash, Shagbark hickory, American
basswood

Shagbark hickory

DBH! Range
Inches Centimeters
7to 16 18to 41

10to 14 25to 36
13 33
21 53

9to 10 23to 25
8 20

N/A N/A

11to 30 28to 76

15to0 18 38 to 46

10 to 32 25to0 81

15to 26 38 to 66

7 to 20 18 to 51

7 to 26 18 to 66

8to 24 20to 61

7 to 15 18 to 38
15 38
6 15

6to 25 15to 64
9 23

Live

3

Condition

E2

0

Dead

11

Bark

14

12

Roost Type

Crevice

0

Cavity
0

Low

5

Roost Potential

Medium

8

High
1



Table B-1. Indiana Bat (Myotis sodalis ) Potential Roost Trees within the Interior Forest Areas at the Bell Bend NPP Site.

Forest Area - 1 Condition Roost Type R i
DB oost Potential
Survey Plot DBH_Range
Number Setting Tree Species Inches Centimeters ive Ez Dead Bark Crevice Cavity Low Medium High
9-2 Uplang  hagbark hickory, White oak, 10t024  25to6l 5 0 2 7 1 0 0 3 4
Red Maple, Unknown
9-3 Upland  [ed maple, Black cherry, 7t015 181038 0 2 2 4 0 0 3 1 0
Unknown
Red maple, White ash, Black
9-4 Upland cherry, Red pine, Shagbark 6to 10 15to 25 1 1 3 5 0 0 3 2 0
hickory
9.5 Upland  Snagbarkhickory, White oak, 8t036  20to91 10 0 1 11 0 0 1 7 3
Unknown
9-6 Upland Black cherry 20 18 0 1 0 1 0 0 1 0 0
9-7 Upland White oak 21 53 1 0 0 1 0 0 1 0 0
9-8 Upland Red maple, Pin oak 7 to 24 18 to 61 1 1 2 4 0 0 2 0 2
Black cherry, Red maple,
9-9 Upland Shagbark hickory, Red pine, 9to 23 23to 58 3 1 3 7 1 0 0 3 4
White oak
9-10 Uplang  Redmaple, White oak Shagbark o\ o) 454056 14 1 7 22 0 0 4 12 6
hickory, Unknown
B :
929 Wetland hedmaple Blackcherry, Pin o 6h 1310152 11 1 2 13 3 1 2 4 8
oak, River birch
9-30 Wetland Red maple 9to 11 23to 28 0 0 2 2 0 0 0 2 0
9b Wetland  No potential roost trees found N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
9d Wetland  No potential roost trees found N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
10-1 Upland Shagbark hickory, White oak 7to 13 18 to 33 4 0 0 4 0 0 1 3 0
10-2 Upland Red oak, Unknown 12 to 24 30to 61 2 0 2 4 0 0 0 1 3
10a Wetland Red maple 33 84 0 1 0 1 0 0 0 1
10b Wetland  Black gum 28 71 1 0 0 0 0 1 0 0 1
11-1 Upland White pine, White oak, Unknown 14 to 36 36 to 91 2 0 2 4 1 0 0 1 3



Table B-1. Indiana Bat (Myotis sodalis ) Potential Roost Trees within the Interior Forest Areas at the Bell Bend NPP Site.

Forest Area -
Survey Plot
Number

11
12-1

12
13-1
14-1
14-2
14-3
14-4
14-5
15-1
15-2
15-3
15-4

15-12
15-14
16-1
16-3
16-4
16-5
17-1
17-2
17-3
17-4
17-5

Setting
Wetland

Upland
Upland

Wetland
Upland
Upland

Upland
Upland
Upland
Upland

Upland

Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland

Tree Species

No potential roost trees found

White pine, Unknown

Shagbark hickory, White oak,
Unknown

Shagbark hickory
Sweet birch, Unknown

No potential roost trees found
No potential roost trees found
No potential roost trees found
Red maple, Unknown

Red maple

Red pine, Quaking aspen,
Sassafras

No potential roost trees found
Red maple, Quaking aspen
Red maple

No potential roost trees found
No potential roost trees found
Red maple, Black oak

Pin oak, Black oak

No potential roost trees found
Pin oak

Red maple, Unknown

Red maple

Red maple, Bigtooth aspen
No potential roost trees found

Unknown

DBH' Range
Inches  Centimeters
N/A N/A
12to 13 30to 33
9to 28 23to 71
6to 21 15to 53
20to 23 51to 58
N/A N/A
N/A N/A
N/A N/A
6to 13 15to 33
7 18
6to 11 15to0 28
N/A N/A
9to 11 23to0 28
7to 13 18to 33
N/A N/A
N/A N/A
7t08 18 to 20
7 to 26 18 to 66
N/A N/A
34 86
6to 13 15to 33
6to7 15to 18
6to8 15to 20
N/A N/A
12 30

Live

N/A

N/A
N/A
N/A

Condition

N/A
N/A
N/A

N/A

N/A

N/A
10

N/A

N/A

N/A
12

Roost Type

Crevice

N/A
0

0

0
0
N/A
N/A
N/A

Cavity
N/A

0
0

0
0
N/A
N/A
N/A

Low

N/A

N/A
N/A
N/A

Roost Potential

Medium

N/A
4

5

2
0
N/A
N/A
N/A

High
N/A
0

2

3
2
N/A
N/A
N/A



Table B-1. Indiana Bat (Myotis sodalis ) Potential Roost Trees within the Interior Forest Areas at the Bell Bend NPP Site.

Forest Area -
Survey Plot

Number Setting

18-1 Upland
18-3 Upland
25-2 Upland

25-3 Upland
26-1 Upland
29-1 Upland

29 Wetland

Tree Species
White pine
Silver maple
White oak
Black cherry, Unknown
Black locust, Unknown

Unknown

No potential roost trees found

DBH' Range
Inches  Centimeters
7 18
7to21 18 to 53
40 102
7to 13 18 to 33
40 to 46 102 to 117
15 38
N/A N/A

Cumulative Survey Plot Totals

Cumulative Wetland Survey Plot Totals

Cumulative Upland Survey Plot Totals

'DBH = Diameter at breast height

’pp= Partially dead

[
<
(]

OI—‘ND—‘NOl

N/A
118
21
97

Condition

PD*  Dead
0 1
0 2
0 0
0 2
0 1
0 1

N/A N/A
23 114
3 12
20 102

Roost Type
Bark Crevice  Cavity

1 0 0
4 0 0
1 0 0
4 0 0
2 0 0
1 0 0

N/A N/A N/A
252 13 5
34 8 2
218 5 3

Low

1

O O »r O .

N/A
66

59

Roost Potential

Medium
0

O O w o

N/A
111
11
100

High

78
18
60



APPENDIX C

Comprehensive List of Potential Roost Trees



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior
1 1 Upland Red oak
Interior
2 1 Upland Red oak
Interior
3 1 Upland Red oak
Interior
4 1 Upland Red oak
Interior  Shagbark
5 1 Upland hickory
Interior
6 1 Upland  White oak
Interior
7 1 Upland  Black oak
Interior
8 1 Upland  Unknown
Interior
9 1 Upland Red oak
Interior
10 1 Upland Red oak
Interior
11 1 Upland  Unknown
Interior
12 1 Upland Red oak
Interior
13 1 Upland  White oak
Interior
14 1 Upland  Black oak

DBH

15

12

11

11

10

16

10

1 Roost Type
cm Condition Bark Crevice
18 Dead yes no
18 Dead yes no
23 Dead yes no
38 Dead yes no
23 Live yes no
30 Live yes no
28 Dead yes no
18 Dead yes no
20 Dead yes no
28 Dead yes no
25 Dead yes no
20 Dead yes no
41 Live yes no
25 Dead yes no

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Low

Low

Medium

Medium

Medium

Medium

Medium

Low

Low

Medium

Medium

Low

High

Medium

Longitude

-76.164194410

-76.164161593

-76.164177113

-76.164148850

-76.164643137

-76.164529982

-76.164492893

-76.164380903

-76.164212008

-76.164245718

-76.164337407

-76.164414857

-76.164507910

-76.164744226

Latitude

41.093752309

41.093808025

41.094014816

41.094036442

41.093821423

41.093864568

41.093897978

41.093862641

41.093948912

41.093897586

41.093699451

41.093748860

41.093745692

41.093796118

Date
Observed

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010

10/6/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

DBH

in

11

13

10

14

13

15

10

13

21

10

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
15 1 Edge hickory
Shagbark
16 1 Edge hickory
17a 1 Edge Unknown
17b 1 Edge Unknown
18 1 Edge Red maple
19 1 Edge Red maple
20 1 Edge Red maple
21 1 Edge Red maple
22 1 Edge Red maple
Interior Black
23 3 Upland cherry
Interior
24 3 Upland Red maple
Interior
25 3 Upland White pine
Interior Black
26 3 Upland cherry
Interior Black
27 3 Upland cherry
Interior Black
28 3 Upland cherry
Interior
29 3 Upland Red maple
Interior
30 3 Upland Red maple 9
Shagbark
31 3 Edge hickory

6

1 Roost Type
cm Condition Bark Crevice
28 Live yes no
23 Live yes no
20 Dead yes no
20 Dead yes no
13 Dead yes no
18 Dead yes no
33 Live yes no
20 Live yes no
25 Dead yes no
36 Live yes no
33 Dead yes no
38 Dead yes no
Partially
25 Dead yes no
Partially
33 Dead yes no
53 Live yes no
Partially
25 Dead yes no
Partially
23 Dead yes no
15 Live yes no

Cavity
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no

no

Roost

Potential

Medium
Medium
Low
Low
Low
Low
Medium
Low
Medium
Medium
Medium
Medium
Medium
Medium
High
Medium

Medium

Low

Longitude

-76.166601572
-76.166219586
-76.166239605
-76.166239605
-76.162693206
-76.162746268
-76.162372397
-76.162058387
-76.162054612
-76.166559877
-76.166786841
-76.166837178
-76.166819996
-76.166416121
-76.171158463
-76.167504186

-76.166971136

-76.171719841

Latitude
41.093426001
41.093310683
41.093354395
41.093354395
41.093892166
41.093973968
41.094030193
41.094146488
41.094192573
41.091029027
41.090869215
41.090850929
41.091171848
41.090290121
41.089976932
41.090390429

41.090420109

41.088607582

Date
Observed

10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/6/2010
10/6/2010
10/6/2010
10/6/2010
10/6/2010
10/6/2010
10/6/2010

10/6/2010

10/18/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
32 3 Edge hickory
Shagbark
33 3 Edge hickory
Shagbark
34 3 Edge hickory
Black
35 3 Edge cherry
36 3 Edge Red maple
Shagbark
37 3 Edge hickory
38 3 Edge Red oak
Black
39 3 Edge cherry
Black
40 3 Edge cherry
Shagbark
41 3 Edge hickory
Shagbark
42 3 Edge hickory
43 3 Edge Red maple
44 3 Edge Red maple
Shagbark
45 3 Edge hickory
Shagbark
46 3 Edge hickory
47 3 Edge Unknown
Shagbark
48 3 Edge hickory
49 3 Edge Red maple
50 3 Edge Red maple

DBH

in

N oo

1 Roost Type
cm Condition Bark Crevice
23 Live yes no
15 Live yes no
76 Live yes no
Partially
23 Dead yes no
28 Live yes no
20 Live yes no
25 Dead yes no
20 Dead yes no
23 Live yes no
30 Live yes no
36 Live yes no
20 Dead yes no
18 Dead yes no
28 Live yes no
25 Live yes no
28 Dead yes no
15 Live yes no
13 Dead yes no
18 Dead yes no

Cavity

no

no

no

no
no

no

no
no
no
no
no
no
no

no

no

no

no
no
no

Roost

Potential

Medium

Low

High

Medium
Medium

Low

Medium
Low
Medium
Medium
Medium
Low
Low

Medium

Medium

Medium

Low
Low
Low

Longitude

-76.171534580

-76.171406704

-76.171333965

-76.171324939
-76.170884642

-76.170904431
-76.170975122

-76.170912611
-76.170924901
-76.170942045
-76.170938746
-76.168376002
-76.167407790

-76.166305364

-76.166321240
-76.166366924

-76.166316384
-76.166348574
-76.166373642

Latitude

41.088464176

41.088522280

41.088559158

41.088650000
41.088644234

41.088706664
41.088942575

41.089050386
41.089064843
41.089183273
41.089520189
41.089488831
41.091602002

41.091631754

41.091357078
41.091266491

41.091213411
41.091194639
41.091142893

Date
Observed

10/18/2010

10/18/2010

10/18/2010

10/18/2010
10/18/2010

10/18/2010
10/18/2010

10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/18/2010
10/18/2010

10/18/2010

10/18/2010
10/18/2010
10/18/2010

10/18/2010
10/18/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
51 3 Edge hickory
52a 3 Edge Unknown
52b 3 Edge Unknown
52c 3 Edge Unknown
53 3 Edge Red maple
Interior  Shagbark
54 5 Upland hickory
55 5 Edge Unknown
Black
56 5 Edge cherry
Black
57 5 Edge cherry
58 5 Edge Unknown
Shagbark
59 5 Edge hickory
Shagbark
60 5 Edge hickory
Shagbark
61 5 Edge hickory
Shagbark
62 5 Edge hickory
Shagbark
63 5 Edge hickory
Shagbark
64 5 Edge hickory
Shagbark
65 5 Edge hickory

DBH

in

13

10

10

8

1

33
23
23
23

23

20
33

15

15
23

36

20

20

25

25

18

Roost Type
cm Condition Bark Crevice
Live yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Live yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no

Cavity

no

no

no

no

no

no
no

no

no
no

no

no

no

no

no

no

no

Roost

Potential

Medium
Medium
Medium

Medium

Medium

Low
Medium

Low

Low
Medium

Medium

Low

Low

Medium

Medium

Low

Low

Longitude

-76.166242327
-76.166861985
-76.166861985
-76.166861985

-76.167657463

-76.162508415
-76.162132951

-76.162534080

-76.162610706
-76.162707749

-76.163678957

-76.163779211

-76.161118942

-76.160992503

-76.160847375

-76.160825557

-76.160849600

Latitude

41.090956991
41.089035751
41.089035751
41.089035751

41.089167396

41.082682229
41.083101476

41.082914593

41.082806874
41.082747583

41.081881723

41.081876271

41.083177012

41.083309609

41.083255075

41.083238960

41.083116518

Date
Observed

10/18/2010
10/18/2010
10/18/2010
10/18/2010

10/18/2010

10/7/2010
10/19/2010

10/19/2010

10/19/2010
10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
66 5 Edge hickory
Shagbark
67 5 Edge hickory
Shagbark
68 5 Edge hickory
Shagbark
69 5 Edge hickory
70 5 Edge Red maple
Shagbark
71 5 Edge hickory
Shagbark
72 5 Edge hickory
Shagbark
73 5 Edge hickory
Shagbark
74 5 Edge hickory
Shagbark
75 5 Edge hickory
Interior
76 7 Upland Red maple
Interior
77 7 Upland  White oak
Interior
78 7 Upland  White oak
Interior
79 7 Upland  White oak
Interior Black
80 7 Upland walnut
Interior
81 7 Upland Red oak

DBH

in

vl o

11

22

30

30

18

1 Roost Type
cm Condition Bark Crevice
15 Live yes no
23 Live yes no
23 Live yes no
20 Live yes no
13 Dead yes no
20 Live yes no
18 Live yes no
23 Live yes no
20 Live yes no
30 Dead yes no
28 Live no yes
56 Live yes no
76 Live yes no
76 Live yes no
Partially
46 Dead yes no
38 Live yes no

Cavity

no

no

no

no
no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Low

Medium

Medium

Low
Low

Low

Low

Medium

Low

Medium

Medium

High

High

High

High

Medium

Longitude

-76.160774072

-76.160854503

-76.160762108

-76.160779594
-76.160778990

-76.160749648

-76.160765384

-76.160845305

-76.160809640

-76.160879065

-76.156942285

-76.156872818

-76.156869697

-76.156841437

-76.155551478

-76.155412182

Latitude

41.083046680

41.082925434

41.082823863

41.082697023
41.082619953

41.082611707

41.082551534

41.082546908

41.082378393

41.082224918

41.095006775

41.095032511

41.095035700

41.095115375

41.095690990

41.095358790

Date
Observed

10/19/2010

10/19/2010

10/19/2010

10/19/2010
10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/7/2010

10/7/2010

10/7/2010

10/7/2010

10/7/2010

10/7/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior
82 7 Upland Red maple
Interior
83 7 Upland Red maple
Interior
84 7 Upland Red maple
Interior
85 7 Upland  Red pine
Interior
86 7 Upland  Unknown
Interior Black
87 7 Upland cherry
Interior Black
88 7 Upland walnut
Interior
89 7 Upland Red maple
Interior
90 7 Upland  Sassafras
Interior
91 7 Upland  Unknown
Interior
92 7 Upland  White oak
Interior
93 7 Upland  Unknown
Interior
94 7 Upland  White oak
Interior
95 7 Upland  Sassafras
96 7 Edge  White pine
97 7 Edge Unknown

DBH

in

13

10

32

18

15

26

18

20

26

20

21

12

14
12

1

33

25

81

46

38

66

46

51

18

18

66

51

53

30

36
30

Roost Type
cm Condition Bark Crevice
Dead yes no
Partially
Dead yes no
Live yes no
Dead yes no
Dead yes no
Partially
Dead yes no
Partially
Dead yes no
Live yes yes
Dead yes no
Dead yes no
Live yes no
Dead yes no
Live yes no
Dead yes no
Dead yes no
Dead yes no

Cavity

no

no

no

no

yes

no

yes

no

no

no

no

no

no

no

no
no

Roost

Potential

Medium

Medium

High

High

Medium

High

High

High

Low

Low

High

High

High

Medium

Medium
Medium

Longitude

-76.155305849

-76.155319182

-76.155193912

-76.154955602

-76.161253302

-76.161218820

-76.161398391

-76.154946773

-76.154892503

-76.156263487

-76.156030315

-76.155919604

-76.155885930

-76.155760368

-76.156357950
-76.156323352

Latitude

41.097305263

41.097383251

41.097476801

41.097218638

41.094103723

41.094155846

41.094097005

41.098579788

41.098425676

41.101291507

41.101311224

41.101244831

41.101244480

41.101056148

41.094784324
41.094676732

Date
Observed

10/7/2010

10/7/2010

10/7/2010

10/7/2010

10/7/2010

10/7/2010

10/7/2010

10/8/2010

10/8/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/20/2010
10/20/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
98 7 Edge  White pine
99 7 Edge Unknown
100 7 Edge Red maple
Shagbark
101 7 Edge hickory
102 7 Edge Red maple
103 7 Edge Unknown
104 7 Edge  White oak
105 7 Edge  White oak
106a 7 Edge  White oak
106b 7 Edge  White oak
107 7 Edge  White oak
108 7 Edge  White oak
109 7 Edge Red oak
110 7 Edge Unknown
111 7 Edge Red maple
Interior  Shagbark
112 8 Upland hickory
Interior  Shagbark
113 8 Upland hickory
Interior  Shagbark
114 8 Upland hickory
Interior  Shagbark
115 8 Upland hickory
Interior  Shagbark
116 8 Upland hickory
Interior  Shagbark
117 8 Upland hickory
Interior  Shagbark
118 8 Upland hickory

DBH

in

11
8
11

13
16
25
10
21
21
19
53
42
26
14

10

10

12

12

14

1 Roost Type
cm Condition Bark Crevice
28 Dead yes no
20 Dead yes no
28 Dead yes no
20 Live yes no
33 Dead yes no
41 Dead yes no
64 Live yes no
25 Live yes no
53 Live yes no
53 Live yes no
48 Live yes no
135 Live yes no
107 Live yes no
66 Dead yes no
36 Dead yes no
20 Live yes no
25 Live yes no
25 Live yes no
30 Live yes no
30 Live yes no
36 Live yes no
41 Live yes no

Cavity

no
no
no

no
no
no
no
no
no
no
no
no
no
no
no

no

no

no

no

no

no

no

Roost

Potential

Medium
Low
Medium

Low
Medium
High
High
Medium
High
High
High
High
High
High
Medium

Low

Medium

Medium

Medium

Medium

Medium

High

Longitude

-76.155993132
-76.153644529
-76.153749081

-76.153768202
-76.153566049
-76.153727298
-76.153887192
-76.154170486
-76.154335087
-76.154335087
-76.154318395
-76.154430028
-76.154430897
-76.154996062
-76.154992427

-76.156212839

-76.156126022

-76.156122358

-76.156050913

-76.156192453

-76.156209973

-76.156190983

Latitude

41.094877919
41.095531438
41.096044657

41.096087090
41.096243438
41.096435292
41.097073381
41.097589964
41.097635624
41.097635624
41.097699577
41.097793925
41.097939691
41.099189250
41.099211063

41.092365684

41.092344350

41.092325657

41.092261216

41.092218616

41.092191146

41.092187351

Date
Observed

10/20/2010
10/20/2010
10/20/2010

10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species

Interior  Shagbark

119 8 Upland hickory
Interior Black

120 8 Upland cherry
Interior  Shagbark

121 8 Upland hickory
Interior  Shagbark

122 8 Upland hickory
Interior  Shagbark

123a 8 Upland hickory
Interior  Shagbark

123b 8 Upland hickory
Interior  Shagbark

124 8 Upland hickory
Interior  Shagbark

125 8 Upland hickory
Interior

126 8 Upland  White oak
Interior  Shagbark

127 8 Upland hickory
Interior  Shagbark

128 8 Upland hickory
Interior  Shagbark

129 8 Upland hickory
Interior

130 8 Upland  White ash
Interior

131 8 Upland  White oak
Interior

132 8 Upland  Scots pine
Interior

133 8 Upland Red maple

DBH

in

10

12

12

14

14

18

19

20

11

11

13

21

24

15

1

25

30

23

30

36

36

46

48

51

28

28

33

53

61

38

Roost Type
cm Condition Bark Crevice
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Partially
Dead yes no
Dead yes no

18

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Medium

Medium

Medium

Medium

Medium

Medium

High

High

High

Medium

Medium

Medium

High

High

Medium

Low

Longitude

-76.156115727

-76.156118619

-76.156387571

-76.156451406

-76.156414079

-76.156414079

-76.156473504

-76.156518635

-76.156490486

-76.156511261

-76.156519308

-76.156520734

-76.156207302

-76.156345913

-76.159358659

-76.158983185

Latitude

41.092153625

41.092237725

41.092168602

41.092276997

41.092228126

41.092228126

41.092232642

41.092307378

41.092406233

41.092311191

41.092459115

41.092510633

41.092562880

41.092306704

41.091639737

41.091390030

Date
Observed

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010

10/11/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior
134 8 Upland Red maple
Interior Scotch
135 8 Upland pine
Interior Sweet
136 8 Upland birch
Interior Black
137 8 Wetland locust
Interior  Shagbark
138 8 Wetland  hickory
Interior  American
139 8 Wetland basswood
Interior
140 8 Wetland White ash
Interior
141 8 Wetland White ash
Interior
142 8 Wetland White ash
Interior
143 8 Wetland Red maple
Interior
144 8 Wetland Red maple
Interior  American
145 8 Wetland basswood
Interior
146 8 Wetland Red maple
Interior
147 8 Wetland Red maple
Interior Sweet
148 8 Wetland birch

DBH

in

12

15

18

25

17

11

21

12

11

22

1

18

30

38

15

46

64

43

15

18

28

53

20

30

28

Roost Type
cm Condition Bark Crevice

Dead yes no
Dead yes no
Dead yes no
Dead no yes

Live yes no

Partially

Dead no yes
Dead yes no
Dead yes no
Dead yes no
Dead yes no

Live yes no
Dead yes no
Dead no yes
Dead yes no

Live yes no

56

Cavity

no

no

yes

no

no

no

yes

no

no

no

no

no

no

no

no

Roost

Potential

Low

Medium

Medium

Low

High

High

High

Low

Low

Medium

High

Low

Medium

Medium

High

Longitude

-76.159017774

-76.158971824

-76.157903337

-76.159620377

-76.157088137

-76.156962020

-76.156345174

-76.155752724

-76.155755394

-76.157091340

-76.156915805

-76.156071939

-76.156942996

-76.157233952

-76.157385144

Latitude

41.091399279

41.091528283

41.091832361

41.094200536

41.092880696

41.092878929

41.092752969

41.092611747

41.092724023

41.092806785

41.092734610

41.092772757

41.092714820

41.092788704

41.092821818

Date
Observed

10/11/2010

10/11/2010

10/11/2010

9/29/2010

9/29/2010

9/29/2010

9/29/2010

9/29/2010

9/29/2010

9/29/2010

9/29/2010

10/6/2010

9/29/2010

9/29/2010

9/29/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree

Number Number Setting Species
Shagbark

149 8 Edge hickory
150 8 Edge Unknown
Shagbark

151 8 Edge hickory
Shagbark

152 8 Edge hickory
153 8 Edge White oak
Shagbark

154 8 Edge hickory
155 8 Edge White oak
Shagbark

156 8 Edge hickory
157 8 Edge Red maple
158 8 Edge  White pine
159 8 Edge Red maple
160 8 Edge Unknown
161 8 Edge Unknown
162 8 Edge Unknown
Shagbark

163 8 Edge hickory
164 8 Edge White oak
Interior  Shagbark

165a 9 Upland hickory
Interior  Shagbark

165b 9 Upland hickory

Interior

166 9 Upland  Unknown
Interior  Shagbark

167 9 Upland hickory

DBH

in

15
29

11
20

28

20

11
13

13
14

27

10

13

1 Roost Type
cm Condition Bark Crevice
38 Live yes no
74 Dead yes no
28 Live yes no
51 Live yes no
71 Live yes no
15 Live yes no
51 Live yes no
20 Live yes no
20 Dead yes no
28 Dead yes no
33 Live yes no
15 Dead yes no
33 Dead yes no
36 Dead yes no
20 Live yes no
69 Live yes no
23 Live yes no
23 Live yes no
25 Dead yes no
33 Live yes no

Cavity

no
no

no

no
no

no
no

no
no

no
no
no
no

no

no
no

no

no

no

no

Roost

Potential

Medium
High

Medium

High
High

Low
High

Low
Low

Medium
Medium
Low
Medium

Medium

Low
High

Medium

Medium

Medium

Medium

Longitude

-76.156111729
-76.156150932

-76.156171368

-76.156686320
-76.157648188

-76.157670691
-76.157841753

-76.157809652
-76.158756472

-76.159691912
-76.159934744
-76.160517309
-76.160805498
-76.160678077

-76.160491119
-76.160188860

-76.159759849

-76.159759849

-76.159524086

-76.159280741

Latitude

41.092097276
41.090421543

41.090412551

41.091465059
41.090938140

41.090956235
41.091048801

41.091060135
41.091293738

41.091579456
41.091650384
41.091773053
41.091901422
41.091958110

41.092004880
41.092043404

41.089223423

41.089223423

41.090677240

41.090797268

Date
Observed

10/11/2010
10/19/2010

10/19/2010

10/19/2010
10/19/2010

10/19/2010
10/19/2010

10/19/2010
10/19/2010

10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010

10/19/2010
10/19/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior  Shagbark
168 9 Upland hickory
Interior  Shagbark
169 9 Upland hickory
Interior  Shagbark
170 9 Upland hickory
Interior
171 9 Upland Red maple
Interior
172 9 Upland  White oak
Interior
173 9 Upland  Unknown
Interior
174 9 Upland Red maple
Interior
175 9 Upland  Unknown
Interior Black
176 9 Upland cherry
Interior
177 9 Upland  Red pine
Interior
178 9 Upland Red maple
Interior
179 9 Upland  White ash
Interior Black
180 9 Upland cherry
Interior  Shagbark
181 9 Upland hickory
Interior
182 9 Upland  Unknown
Interior  Shagbark
183 9 Upland hickory

DBH

in

10

17

16

16

24

15

19

1 Roost Type
cm Condition Bark Crevice
25 Live yes no
43 Live yes no
41 Live yes no
41 Dead yes no
61 Live yes yes
20 Dead yes no
Partially
18 Dead yes no
18 Dead yes no
Partially
38 Dead yes no
18 Dead yes no
15 Dead yes no
25 Dead yes no
Partially
23 Dead yes no
18 Live yes no
38 Dead yes no
48 Live yes no

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Medium

High

High

High

High

Low

Low

Low

Medium

Low

Low

Medium

Medium

Low

Medium

High

Longitude

-76.159520670

-76.159527227

-76.159532984

-76.159463866

-76.159453555

-76.161195812

-76.160881691

-76.160895870

-76.161013633

-76.160381696

-76.160404302

-76.160052561

-76.160358926

-76.160261124

-76.157796286

-76.158107344

Latitude

41.090337916

41.090350208

41.090375902

41.090431555

41.090556989

41.085585809

41.085650707

41.085700596

41.085710319

41.090934727

41.090949908

41.090600125

41.090545551

41.090721005

41.088413752

41.088412969

Date
Observed

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior  Shagbark
184a 9 Upland hickory
Interior  Shagbark
184b 9 Upland hickory
Interior  Shagbark
185 9 Upland hickory
Interior  Shagbark
186 9 Upland hickory
Interior  Shagbark
187 9 Upland hickory
Interior  Shagbark
188 9 Upland hickory
Interior
189 9 Upland  White oak
Interior
190 9 Upland  White oak
Interior
191 9 Upland  White oak
Interior Black
192 9 Upland cherry
Interior
193 9 Upland  White oak
Interior
194 9 Upland Red maple
Interior
195 9 Upland Red maple
Interior
196 9 Upland Pin oak
Interior
197 9 Upland Pin oak
Interior Black
198 9 Upland cherry

DBH

in

11

11

13

16

14

36

20

21

24

18

18

1 Roost Type
cm Condition Bark Crevice
28 Live yes no
28 Live yes no
23 Live yes no
20 Live yes no
33 Live yes no
33 Live yes no
41 Live yes no
36 Live yes no
91 Live yes no
Partially
51 Dead yes no
53 Live yes no
61 Live yes no
18 Dead yes no
20 Dead yes no
Partially
46 Dead yes no
46 Dead yes no

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Medium

Medium

Medium

Low

Medium

Medium

High

Medium

High

High

High

High

Low

Low

High

High

Longitude

-76.158107855

-76.158107855

-76.157856121

-76.157859581

-76.157786270

-76.157764696

-76.157709275

-76.157745388

-76.157691483

-76.161233256

-76.162741275

-76.156815113

-76.156883708

-76.156744275

-76.156832990

-76.162947537

Latitude

41.088486184

41.088486184

41.088615117

41.088590394

41.088606577

41.088680722

41.088560127

41.088544284

41.088600532

41.084961022

41.090491493

41.085664949

41.085653524

41.085654768

41.085516733

41.088630064

Date
Observed

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/11/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species

Interior

199 9 Upland  Red pine
Interior

200 9 Upland  White oak
Interior  Shagbark

201 9 Upland hickory
Interior  Shagbark

202 9 Upland hickory
Interior Black

203 9 Upland cherry
Interior

204 9 Upland Red maple
Interior  Shagbark

205 9 Upland hickory
Interior

206 9 Upland  Unknown
Interior

207 9 Upland  White oak
Interior

208 9 Upland Red maple
Interior

209 9 Upland Red maple
Interior

210 9 Upland Red maple
Interior

211 9 Upland  White oak
Interior

212 9 Upland Red maple
Interior

213 9 Upland  Unknown
Interior  Shagbark

214 9 Upland hickory

DBH

in

10

18

12

21

11

20

12

10

1 Roost Type
cm Condition Bark Crevice
43 Dead yes yes
58 Live yes no
25 Live yes no
23 Live yes no
25 Dead yes no
Partially
46 Dead yes no
20 Live yes no
30 Dead yes no
53 Live yes no
28 Dead yes no
Partially
20 Dead yes no
23 Dead yes no
51 Live yes no
30 Dead yes no
23 Dead yes no
25 Live yes no

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

High

High

Medium

Medium

Medium

High

Low

Medium

High

Medium

Low

Medium

High

Medium

Medium

Medium

Longitude

-76.162805577

-76.162943124

-76.162921814

-76.162947216

-76.162749478

-76.162413019

-76.157605481

-76.157640096

-76.157748901

-76.157747252

-76.157794966

-76.157862323

-76.157873132

-76.157853076

-76.157785999

-76.157665414

Latitude

41.088603142

41.088678388

41.088833144

41.088874389

41.088996925

41.088849133

41.090082467

41.090040552

41.089985983

41.089976839

41.089899395

41.089924401

41.090002500

41.090073707

41.090131673

41.090175072

Date
Observed

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior  Shagbark
215 9 Upland hickory
Interior  Shagbark
216 9 Upland hickory
Interior  Shagbark
217 9 Upland hickory
Interior  Shagbark
218 9 Upland hickory
Interior
219 9 Upland  White oak
Interior
220 9 Upland  Unknown
Interior  Shagbark
221 9 Upland hickory
Interior
222 9 Upland  White oak
Interior  Shagbark
223 9 Upland hickory
Interior
224 9 Upland  White oak
Interior
225 9 Upland  White oak
Interior
226 9 Upland  Unknown
Interior
227 9 Wetland Red maple
Interior Black
228 9 Wetland cherry
Interior Black
229 9 Wetland cherry
Interior
230 9 Wetland River birch

DBH

in

12

10

20

12

14

22

11

17

1

30

25

15

23

53

20

20

51

30

36

56

28

43

23

13

Roost Type
cm Condition Bark Crevice
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Dead yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Dead yes no
Live yes no
Live yes no
Dead yes no
Live yes no

20

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

yes

no

no

no

Roost

Potential

Medium

Medium

High

Medium

High

Low

Low

High

Medium

Medium

High

Medium

High

Medium

Low

Low

Longitude

-76.157630329

-76.157651398

-76.157572129

-76.157590004

-76.157483793

-76.157567659

-76.157530903

-76.157419863

-76.157360266

-76.157391562

-76.157260331

-76.157378253

-76.157070962

-76.156968040

-76.156993142

-76.156988952

Latitude

41.090251251

41.090259166

41.090236342

41.090220317

41.090168101

41.090122101

41.090088657

41.090051377

41.090038044

41.090113014

41.090075194

41.089795665

41.086518163

41.086671464

41.086588947

41.086739694

Date
Observed

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/12/2010

10/7/2010

10/7/2010

10/7/2010

10/7/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior
231 9 Wetland River birch
Interior
232 9 Wetland River birch
Interior
233 9 Wetland River birch
Interior
234 9 Wetland Red maple
Interior
235 9 Wetland Red maple
Interior
236 9 Wetland  Pin oak
Interior
237 9 Wetland Red maple
Interior
238 9 Wetland Red maple
Interior
239 9 Wetland Red maple
Interior
240 9 Wetland Red maple
Interior
241 9 Wetland Red maple
Interior
242 9 Wetland Red maple
Black
243 9 Edge cherry
Black
244 9 Edge cherry
245 9 Edge Red oak
246 9 Edge White oak

DBH

in

12

12

18

56

35

60

23

16

40

11

11

18

12

16
17

1 Roost Type
cm Condition Bark Crevice
30 Live yes no
30 Live yes no
46 Live yes no
142 Live yes no
89 Live yes no
152 Live yes no
Partially
58 Dead yes yes
41 Live no yes
102 Live yes yes
28 Dead yes no
23 Dead yes no
28 Dead yes no
Partially
46 Dead yes no
30 Dead yes no
Partially
41 Dead no yes
43 Live yes no

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no
no

Roost

Potential

Medium

Medium

High

High

High

High

High

High

High

Medium

Medium

Medium

High

Medium

High
High

Longitude

-76.156908785

-76.156786939

-76.156805226

-76.156906217

-76.156878064

-76.156765679

-76.156923650

-76.156924767

-76.156662635

-76.156891642

-76.161757423

-76.161683493

-76.158098455

-76.158147575

-76.158168628
-76.158270949

Latitude

41.086708593

41.086749143

41.086749635

41.086510591

41.086555165

41.086377815

41.086303825

41.086283546

41.086110366

41.086153839

41.089110265

41.089054155

41.087249976

41.088028548

41.088257278
41.088337660

Date
Observed

10/7/2010

10/8/2010

10/8/2010

10/8/2010

10/8/2010

10/8/2010

10/8/2010

10/8/2010

10/8/2010

10/8/2010

10/15/2010

10/15/2010

10/19/2010

10/19/2010

10/19/2010
10/19/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
247 9 Edge hickory
Shagbark
248 9 Edge hickory
Shagbark
249 9 Edge hickory
Shagbark
250 9 Edge hickory
Shagbark
251 9 Edge hickory
Black
252a 9 Edge cherry
Black
252b 9 Edge cherry
Shagbark
253 9 Edge hickory
Shagbark
254 9 Edge hickory
Shagbark
255 9 Edge hickory
Shagbark
256 9 Edge hickory
257a 9 Edge White oak
257b 9 Edge White oak
Shagbark
258 9 Edge hickory
Shagbark
259 9 Edge hickory
Shagbark
260 9 Edge hickory
261 9 Edge White oak

DBH

in

17

14

10

16

16

12

10

12
14
14
13

14

17

1

20

43

36

18

25

41

41

30

25

18

30

36

36

33

36

20
43

Roost Type
cm Condition Bark Crevice
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no

Cavity
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no

no
no

Roost

Potential

Low
High
Medium
Low
Medium
High
High
Medium
Medium
Low
Medium
Medium
Medium
Medium

Medium

Low
High

Longitude
-76.158264909
-76.158099501
-76.158154678
-76.158120376
-76.158162118
-76.158212575
-76.158212575
-76.158120909
-76.158076563
-76.158113625
-76.158058810
-76.157985249
-76.157985249
-76.158048328

-76.157971353

-76.158132216
-76.157877957

Latitude
41.088411334
41.088918386
41.088893542
41.089063390
41.089094163
41.089121062
41.089121062
41.089293973
41.089419319
41.089599862
41.089679770
41.090009317
41.090009317
41.090018597

41.090254556

41.090134442
41.090297330

Date
Observed

10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010

10/19/2010

10/19/2010
10/19/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree

Number Number Setting Species
Shagbark

262 9 Edge hickory
Shagbark

263 9 Edge hickory
264 9 Edge Red maple
265 9 Edge White oak
266 9 Edge White oak
Shagbark

267a 9 Edge hickory
Shagbark

267b 9 Edge hickory
Shagbark

267c 9 Edge hickory
268a 9 Edge White oak
268b 9 Edge White oak
Shagbark

269 9 Edge hickory
Shagbark

270 9 Edge hickory
271 9 Edge White oak
Shagbark

272 9 Edge hickory
Shagbark

273 9 Edge hickory
274 9 Edge Unknown
Shagbark

275 9 Edge hickory
Shagbark

276 9 Edge hickory
Shagbark

277 9 Edge hickory

DBH

in

13

10
22
28

15
15

45

10

11

11

15

1

33

20

25

56

71

15

15

15

38

38

18

20
114

25

28
15

28

20

Roost Type
cm Condition Bark Crevice
Live yes no
Live yes no
Partially
Dead yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Live yes no
Dead yes no
Live yes no
Live yes no
Live yes no

38

Cavity

no

no

no

no

no

no

no

no

no

no

no

no
no

no

no
no

no

no

no

Roost

Potential

Medium
Low
Medium
High
High
Low
Low
Low
Medium
Medium

Low

Low
High

Medium

Medium
Low

Medium

Low

Medium

Longitude

-76.157856052
-76.159955092
-76.160616974
-76.161373042
-76.161286020
-76.160268994
-76.160268994
-76.160268994
-76.160256876
-76.160256876

-76.159754787

-76.159728887
-76.159566473

-76.159589673

-76.159263674
-76.158947418

-76.158781723

-76.158667464

-76.162501544

Latitude
41.090310861
41.090997576
41.091151563
41.089758112
41.089700188
41.088851152
41.088851152
41.088851152
41.088820630
41.088820630

41.088801775

41.088795260
41.088716599

41.088787343

41.088757348
41.088445435

41.088460146

41.088538387

41.088134311

Date
Observed

10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010

10/19/2010

10/19/2010
10/19/2010

10/19/2010

10/19/2010
10/19/2010

10/19/2010

10/19/2010

10/20/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
278 9 Edge hickory
Shagbark
279 9 Edge hickory
280 9 Edge White oak
Shagbark
281 9 Edge hickory
Shagbark
282 9 Edge hickory
Shagbark
283 9 Edge hickory
Shagbark
284 9 Edge hickory
Shagbark
285 9 Edge hickory
Shagbark
286 9 Edge hickory
Shagbark
287 9 Edge hickory
288 9 Edge Unknown
289 9 Edge White oak
290 9 Edge White oak
291 9 Edge White oak
Shagbark
292a 9 Edge hickory
Shagbark
292b 9 Edge hickory
293 9 Edge Unknown
294 9 Edge Unknown
295 9 Edge  White pine
296 9 Edge Red maple

DBH

in

22

11

15

12

15
16
15
21
26
30
11
11

11

14

1 Roost Type
cm Condition Bark Crevice
23 Live yes no
20 Live yes no
61 Live yes no
56 Live yes no
28 Live yes no
38 Live yes no
30 Live yes no
20 Live yes no
38 Live yes no
41 Live yes no
38 Live yes no
53 Live yes no
66 Live yes no
76 Live yes no
28 Live yes no
28 Live yes no
23 Dead yes no
28 Dead yes no
28 Dead yes no
36 Dead yes no

Cavity
no

no
no

no
no
no
no
no
no
no
no
no
no
no
no
no
no

no

no
no

Roost

Potential

Medium

Low
High

High
Medium
Medium
Medium

Low
Medium

High
Medium

High

High

High
Medium
Medium
Medium

Medium

Medium
Medium

Longitude

-76.162841032

-76.162875900
-76.162885416

-76.162950167
-76.162949039
-76.162953102
-76.162953334
-76.162956000
-76.163049169
-76.163003243
-76.162968922
-76.163089748
-76.163107760
-76.163090132
-76.163101738
-76.163101738
-76.163078695

-76.162864947

-76.162519076
-76.162791590

Latitude

41.088099113

41.088156869
41.088201737

41.089021665
41.089063800
41.089205172
41.089232987
41.089258452
41.089301270
41.089328324
41.089434672
41.091196817
41.091428776
41.091470838
41.091487163
41.091487163
41.091563903

41.091811193

41.091575226
41.085789594

Date
Observed

10/20/2010

10/20/2010
10/20/2010

10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010

10/20/2010

10/20/2010
10/19/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree

Number Number Setting Species
Shagbark

297 9 Edge hickory
Shagbark

299 9 Edge hickory
Shagbark

300 9 Edge hickory
Shagbark

301 9 Edge hickory
Shagbark

302 9 Edge hickory
Shagbark

303 9 Edge hickory
Shagbark

304 9 Edge hickory
Shagbark

305 9 Edge hickory
Shagbark

306 9 Edge hickory
307 9 Edge Unknown
Shagbark

308a 9 Edge hickory
Shagbark

308b 9 Edge hickory
Shagbark

309 9 Edge hickory
Shagbark

310 9 Edge hickory
Shagbark

311 9 Edge hickory
Shagbark

312 9 Edge hickory
313 9 Edge Black oak

DBH

in

16

21

10

11

10

13
21

1 Roost Type
cm Condition Bark Crevice
41 Live yes no
53 Live yes no
23 Live yes no
25 Live yes no
28 Live yes no
18 Live yes no
25 Live yes no
15 Live yes no
33 Live yes no
53 Dead yes no
18 Live yes no
18 Live yes no
41 Live yes no
23 Live yes no
20 Live yes no
13 Live yes no
13 Dead yes no

Cavity

no

no

no

no

no

no

no

no

no
no

no

no

no

no

no

no
no

Roost

Potential

High

High

Medium

Medium

Medium

Low

Medium

Low

Medium
High

Low

Low

High

Medium

Low

Low
Low

Longitude

-76.162736184

-76.162729890

-76.162728453

-76.161987736

-76.161728976

-76.161688754

-76.161544882

-76.161562107

-76.161418954
-76.161423414

-76.161323091

-76.161323091

-76.161329589

-76.161226282

-76.161206302

-76.161269911
-76.160439172

Latitude

41.085752048

41.085743468

41.085814788

41.085880895

41.085818772

41.085850988

41.085884574

41.085839296

41.085859263
41.085926452

41.085861610

41.085861610

41.085847727

41.085861355

41.085872165

41.085932669
41.085106051

Date
Observed

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010
10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010
10/19/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
314 9 Edge hickory
315 9 Edge Unknown
316 9 Edge Unknown
Black
317a 9 Edge cherry
Black
317b 9 Edge cherry
Black
317c 9 Edge cherry
Shagbark
318 9 Edge hickory
Shagbark
319 9 Edge hickory
Shagbark
320 9 Edge hickory
Shagbark
321 9 Edge hickory
Shagbark
322 9 Edge hickory
323 9 Edge White oak
Shagbark
324 9 Edge hickory
Black
325 9 Edge cherry
Black
326 9 Edge cherry
Shagbark
331 9 Edge hickory
Black
335 9 Edge cherry

DBH

in

14
10

14

14

26

18

34

1 Roost Type
cm Condition Bark Crevice
23 Live yes no
36 Dead yes no
25 Dead yes no
Partially
15 Dead yes no
Partially
15 Dead yes no
Partially
15 Dead yes no
36 Live yes no
36 Live yes no
66 Live yes no
46 Live yes no
18 Live yes no
86 Live yes no
25 Live yes no
46 Live yes no
41 Live yes no
30 Live yes no
Partially
66 Dead yes no

Cavity
no
no
no
no
no
no
no
no
no

no

no
no

no

no

no

no

no

Roost

Potential

Medium
Medium
Medium
Low
Low
Low
Medium
Medium
High
High

Low
High

Medium

High

High

Medium

High

Longitude
-76.159748480
-76.157857973
-76.160694848
-76.160821284
-76.160821284
-76.160821284
-76.162811736
-76.162733576
-76.162781794

-76.162820105

-76.162815638
-76.162799696

-76.162824239

-76.162545221

-76.162095420

-76.159548272

-76.158103006

Latitude
41.085139837
41.084862159
41.084858574
41.084881401
41.084881401
41.084881401
41.085910667
41.085917099
41.086007481

41.086005186

41.086050809
41.086133067

41.086474665

41.086530589

41.086568987

41.086861547

41.087240735

Date
Observed

10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010
10/19/2010

10/19/2010

10/19/2010
10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010

10/19/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior  Shagbark
336 10 Upland hickory
Interior  Shagbark
337 10 Upland hickory
Interior
338 10 Upland  White oak
Interior  Shagbark
339 10 Upland hickory
Interior
340 10 Upland Red oak
Interior
341 10 Upland Red oak
Interior
342 10 Upland Red oak
Interior
343 10 Upland  Unknown
Interior
344 10 Wetland Red maple
Interior
346 10 Wetland Black gum
347 10 Edge Unknown
Shagbark
348 10 Edge hickory
349 10 Edge White oak
Shagbark
350 10 Edge hickory
Shagbark
351 10 Edge hickory
Shagbark
352 10 Edge hickory
353 10 Edge Red maple
354 10 Edge Unknown

DBH

in

12

10

20

12

24

17

33

28

12
20

11
16
12

1 Roost Type
cm Condition Bark Crevice
30 Live yes no
18 Live yes no
33 Live yes no
25 Live yes no
51 Live yes no
30 Dead yes no
61 Live yes no
43 Dead yes no
Partially
84 Dead yes yes
71 Live no no
23 Dead yes no
30 Live yes no
51 Live yes no
20 Live yes no
23 Live yes no
28 Live yes no
41 Dead yes no
30 Dead yes no

Cavity

no

no

no

no

no

no

no

no

no

yes
no

no
no

no
no
no

no
no

Roost

Potential

Medium

Low

Medium

Medium

High

Medium

High

High

High

High
Medium

Medium
High

Low
Medium
Medium

High
Medium

Longitude

-76.154572980

-76.154492526

-76.154976508

-76.154780505

-76.152786980

-76.152469855

-76.152528178

-76.153050736

-76.155793559

-76.153144269
-76.153498454

-76.153702443
-76.153700702

-76.154019956
-76.154147506
-76.154010211

-76.152528936
-76.152314883

Latitude

41.089618379

41.089610914

41.089643721

41.089643819

41.089642881

41.089497028

41.089469301

41.089385874

41.089930584

41.087506861
41.089488119

41.089658099
41.089672401

41.089615528
41.089655707
41.089682358

41.089022645
41.088690557

Date
Observed

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/1/2010

10/7/2010
10/20/2010

10/20/2010
10/20/2010

10/20/2010
10/20/2010
10/20/2010

10/20/2010
10/20/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
355 10 Edge White oak
356 10 Edge White oak
357 10 Edge Unknown
358 10 Edge White oak
359 10 Edge White oak
360 10 Edge White oak
361 10 Edge  White pine
362 10 Edge White oak
363 10 Edge White oak
364 10 Edge White oak
365 10 Edge White oak
Interior
366 11 Upland  Unknown
Interior
367 11 Upland White pine
Interior
368 11 Upland  White oak
Interior
369 11 Upland  White oak
370 11 Edge Unknown
371 11 Edge Red oak
372 11 Edge White oak
373 11 Edge White oak
374 11 Edge White oak
375 11 Edge White oak
376 11 Edge White oak
377 11 Edge White oak
Interior
378 12 Upland White pine
Interior
379a 12 Upland  Unknown

DBH

in
21
19
6

18
21
14

23
18
26
28

14

28

27

36
16
49
18
14
20
17
12
14

13

12

1 Roost Type

cm Condition Bark Crevice
53 Live yes no
48 Live yes no
15 Dead yes no
46 Live yes no
53 Live yes no
36 Live yes no
15 Dead yes no
58 Live yes no
46 Live yes no
66 Live yes no
71 Live yes no
36 Dead yes no
71 Dead yes yes
69 Live yes no
91 Live yes no
41 Dead yes no
124 Live yes no
46 Live yes no
36 Live yes no
51 Live yes no
43 Live yes no
30 Live yes no
36 Live yes no
33 Dead yes no
30 Dead yes no

Cavity
no
no
no
no
no
no

no
no
no
no
no

no

no

no

no
no
no
no
no
no
no
no
no

no

no

Roost

Potential

High
High
Low
High
High
Medium

Low
High
High
High
High

Medium

High

High

High
High
High
High
Medium
High
High
Medium
Medium

Medium

Medium

Longitude
-76.151153415

-76.151100900
-76.151493284
-76.151626639
-76.152163110
-76.152175131

-76.152164106
-76.152096500
-76.152185309
-76.152238120
-76.152206035

-76.152786436

-76.152493439

-76.152713237

-76.152595860
-76.152375950
-76.152760442
-76.152835715
-76.152895884
-76.153060434
-76.153041403
-76.153007328
-76.153039647

-76.157640088

-76.158116392

Latitude
41.088734844
41.088735060
41.089165067
41.089205950
41.089391099
41.089439237

41.089447320
41.089463710
41.089487910
41.089490468
41.089553859

41.085395315

41.085409262

41.085106941

41.085154236
41.085459057
41.085874933
41.085929912
41.085807087
41.085941870
41.085925096
41.085899138
41.085892591

41.083241177

41.083017679

Date
Observed
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010

10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010

10/13/2010

10/13/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species

Interior

379 12 Upland  Unknown
Interior

380 12 Upland White pine
Interior

381 12 Upland  White oak
Interior

382 12 Upland  Unknown
Interior

383 12 Upland  Unknown
Interior

384 12 Upland  White oak
Interior  Shagbark

385 12 Upland hickory
Interior  Shagbark

386 12 Upland hickory
Interior  Shagbark

387 12 Upland hickory
Interior  Shagbark

388 12 Wetland  hickory
Interior  Shagbark

389 12 Wetland  hickory
Interior  Shagbark

390 12 Wetland  hickory
Interior  Shagbark

391 12 Wetland  hickory
Interior  Shagbark

392 12 Wetland  hickory
Interior  Shagbark

393 12 Wetland  hickory

Black
394 12 Edge cherry

DBH

in

12

13

28

12

13

14

10

16

15

20

18

21

13

9

1 Roost Type
cm Condition Bark Crevice
30 Dead yes no
33 Dead yes no
71 Live yes no
30 Dead yes no
23 Dead yes no
33 Live yes no
36 Dead yes no
25 Live yes no
41 Dead yes no
38 Live yes no
15 Live yes no
51 Live yes no
46 Live yes no
53 Live yes no
33 Live yes no
23 Live yes no

Cavity

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Medium

Medium

High

Medium

Medium

Medium

Medium

Medium

High

Medium

Low

High

High

High

Medium

Medium

Longitude

-76.158116392

-76.158186971

-76.156507564

-76.156530756

-76.156677673

-76.156706940

-76.156669465

-76.156617536

-76.156234074

-76.155922139

-76.155462912

-76.155106030

-76.155016693

-76.154937122

-76.154848102

-76.158025741

Latitude

41.083017679

41.083084656

41.082754573

41.082776156

41.082876841

41.082977781

41.083025212

41.082911465

41.082715572

41.082211828

41.082289767

41.082368044

41.082263703

41.082167604

41.082210842

41.083714944

Date
Observed

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/15/2010

10/15/2010

10/15/2010

10/15/2010

10/15/2010

10/15/2010

10/20/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
395 12 Edge Red maple
396 12 Edge Red maple
Black
397 12 Edge cherry
Black
398 12 Edge cherry
399 12 Edge White oak
Interior Sweet
400 13 Upland birch
Interior
401 13 Upland  Unknown
402 13 Edge Red maple
Shagbark
403 13 Edge hickory
Sweet
404 13 Edge birch
Interior
405 14 Upland  Unknown
Interior
406 14 Upland Red maple
Interior
407 14 Upland Red maple
Interior
408 14 Upland Red maple
Interior
409 14 Upland Red maple
Interior
410a 14 Upland Red maple
Interior
410b 14 Upland Red maple
Interior
410c 14 Upland Red maple

DBH

in
7

12
19
18

20

23

22

12

13

11
11

11

1

18
30

20

48
46

51

58
23

56

30

15

18

18

33

23

28

28

Roost Type
cm Condition Bark Crevice

Dead yes no
Dead yes no

Live yes no

Live yes no

Live yes no

Live yes no
Dead yes no
Dead yes no

Live yes no

Partially

Dead yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no

28

Cavity
no
no

no

no
no

no

no
no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Low
Medium

Low

High
High

High

High
Medium

High

Medium

Low

Low

Low

Medium

Medium

Medium

Medium

Medium

Longitude
-76.158275702

-76.158753815

-76.158778028

-76.157411461
-76.157450746

-76.151877493

-76.151654211
-76.150092430

-76.150400020

-76.150337030

-76.147629647

-76.147561672

-76.147493813

-76.147434320

-76.147465532

-76.147527680

-76.147527680

-76.147527680

Latitude
41.083642543
41.083148268
41.082868459

41.083580446
41.083617008

41.081893579

41.082101472
41.081157902

41.081852831

41.082062560

41.079909038

41.079864090

41.079984770

41.080054220

41.080068706

41.080049802

41.080049802

41.080049802

Date
Observed
10/20/2010
10/20/2010
10/20/2010

10/20/2010
10/20/2010

10/13/2010

10/13/2010
10/20/2010

10/20/2010

10/20/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior
411a 14 Upland Red maple
Interior
411b 14 Upland Red maple
Interior
411c 14 Upland Red maple
Interior
411d 14 Upland Red maple
Interior
412 14 Upland Red maple
Interior
413a 14 Upland Red maple
Interior
413b 14 Upland Red maple
Interior
413c 14 Upland Red maple
Interior
413d 14 Upland Red maple
414 14 Edge  Red maple
415 14 Edge Red maple
416 14 Edge Red maple
Black
417 14 Edge cherry
418 14 Edge Unknown
419 14 Edge Red maple
420 14 Edge  Red maple
Shagbark
421 14 Edge hickory
Shagbark
422 14 Edge hickory

DBH

in

(o) e BN |

1 Roost Type
cm Condition Bark Crevice
20 Dead yes no
20 Dead yes no
20 Live yes no
20 Live yes no
18 Dead yes no
18 Dead yes no
18 Dead yes no
18 Dead yes no
18 Dead yes no
20 Dead yes no
15 Dead yes no
Partially
20 Dead yes no
23 Dead yes no
20 Dead yes no
28 Dead yes no
51 Live yes no
36 Live yes no
28 Live yes no

Cavity
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no

no

Roost

Potential

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Medium
Low
Medium
High
Medium

Medium

Longitude

-76.147669604
-76.147669604
-76.147669604
-76.147669604
-76.147467061
-76.147820630
-76.147820630
-76.147820630
-76.147820630
-76.148346400
-76.148462596
-76.148446707
-76.148611654
-76.148529527
-76.148546550
-76.147893121

-76.147793541

-76.147657960

Latitude
41.080052629
41.080052629
41.080052629
41.080052629
41.081113897
41.081375206
41.081375206
41.081375206
41.081375206
41.079073199
41.079500654
41.079512294
41.080654842
41.080740455
41.080976483
41.082220343

41.082147923

41.082182821

Date
Observed

10/13/2010
10/13/2010
10/13/2010
10/13/2010
10/13/2010
10/13/2010
10/13/2010
10/13/2010
10/13/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010
10/20/2010

10/20/2010

10/20/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Shagbark
423 14 Edge hickory
Shagbark
424 14 Edge hickory
Shagbark
425 14 Edge hickory
Shagbark
426 14 Edge hickory
427 14 Edge Red maple
Shagbark
428 14 Edge hickory
Interior
429 15 Upland Red pine
Interior  Quaking
430 15 Upland aspen
Interior
431 15 Upland Red pine
Interior
432 15 Upland  Sassafras
Interior  Quaking
433 15 Upland aspen
Interior
434 15 Upland Red maple
Interior  Quaking
435 15 Upland aspen
Interior
436 15 Upland Red maple
Interior
437 15 Upland Red maple
Interior
438a 15 Upland Red maple

DBH

in

12

18

o

13

10

11

11

11

10

13

1 Roost Type
cm Condition Bark Crevice
30 Live yes no
46 Live yes no
20 Live yes no
23 Live yes no
23 Dead yes no
33 Live yes no
15 Dead yes no
25 Dead yes no
15 Dead yes no
18 Dead yes no
28 Dead yes no
Partially
28 Dead yes no
28 Dead yes no
23 Dead yes no
25 Dead yes no
Partially
33 Dead yes no

Cavity

no

no

no

no
no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

Medium

High

Low

Medium
Medium

Medium

Low

Medium

Low

Low

Medium

Medium

Medium

Medium

Medium

Medium

Longitude

-76.147646812

-76.147277234

-76.147287500

-76.147301014
-76.147322205

-76.147264747

-76.146098852

-76.146261157

-76.147054547

-76.147212596

-76.147196685

-76.147338496

-76.147061297

-76.147068259

-76.147115876

-76.147732173

Latitude

41.082202758

41.081860914

41.081684066

41.081664680
41.081211514

41.081135036

41.072727790

41.072574359

41.071870739

41.072359476

41.072224372

41.073281938

41.073062105

41.073114861

41.073004973

41.072317618

Date
Observed

10/20/2010

10/20/2010

10/20/2010

10/20/2010
10/20/2010

10/20/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010

10/13/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

DBH

Forest
Identification Area Tree
Number Number Setting Species in
Interior
4638b 15 Upland Red maple 13
Interior
439 15 Upland Red maple 7
499 15 Edge Black oak 8
American
500 15 Edge sycamore 11
501 15 Edge  edmaple
Black
502 15 Edge cherry 19
503 15 Edge Red oak 31
504 15 Edge  River birch 15
Interior
440a 16 Upland Red maple 8
Interior
440b 16 Upland Red maple 8
Interior
440c 16 Upland Red maple 8
Interior
441 16 Upland  Blackoak 7
Interior
512 16 Upland Pinoak 34
Interior
513 16 Upland  Black oak 7
Interior
514 16 Upland Pinoak 26
Interior
515 16 Upland Pinoak 24
Interior
516 16 Upland Pin oak 18
442 16 Edge Redmaple 9

1

33

18
20

28

28

48

79

38

20

20

20

18

86

18

66

61

46

Roost Type
cm Condition Bark Crevice

Partially
Dead yes no

Partially
Dead yes no
Dead yes no

Live

yes no

Partially
Dead yes yes

Live

yes no
Live yes no
Live yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Live yes no
Dead yes no
Live yes no
Dead yes no
Live yes no
Dead yes no

Cavity
no

no
no

no
no
no
no
no
no
no
no
no
no
no
no

no

no
no

Roost

Potential

Medium

Low
Low

Medium
Medium
High
High
Medium
Low
Low
Low
Low
High
Low
High
High

High
Medium

Longitude

-76.147732173

-76.147820445
-76.14437078

-76.14545751
-76.14529554
-76.1452139
-76.14586967
-76.14603137
-76.149145499
-76.149145499
-76.149145499
-76.148836141
-76.15021918
-76.14948191
-76.14935571

-76.14944895

-76.14954177
-76.149188375

Latitude

41.072317618

41.072295883
41.07255624

41.07028226
41.07040717
41.07050118
41.0706686
41.07068584
41.070487375
41.070487375
41.070487375
41.070735929
41.06970755
41.0693843
41.069573

41.06958881

41.06941774
41.071182461

Date
Observed

10/13/2010

10/13/2010
7/13/2011

7/14/2011
7/14/2011
7/14/2011
7/14/2011
7/14/2011
10/14/2010
10/14/2010
10/14/2010
10/14/2010
7/14/2011
7/14/2011
7/14/2011

7/14/2011

7/14/2011
10/20/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
443 16 Edge Red maple
444 16 Edge Red maple
445 16 Edge Red maple
505 16 Edge  River birch
506 16 Edge Sassafras
Black
507 16 Edge cherry
508 16 Edge Red maple
509 16 Edge Red maple
Black
510 16 Edge cherry
Bigtooth
511 16 Edge aspen
517 16 Edge  River birch
518 16 Edge  River birch
519 16 Edge  River birch
Black
520 16 Edge locust
Black
521 16 Edge locust
522 16 Edge Pin oak
Interior
446 17 Upland Red maple
Interior
447 17 Upland Red maple
Interior
448 17 Upland Red maple
Interior
449 17 Upland  Unknown
Interior
450 17 Upland Red maple

DBH

22

20
28
26
15

14
35

13

1

15
25
18
71
81

61
61

23

56

23

51

71

66

38

36
89

33

18

15

18

Roost Type
cm Condition Bark Crevice
Dead yes no
Dead yes no
Dead yes no
Dead yes no
Live yes yes
Live yes no
Dead yes yes
Partially
Dead yes no
Live yes no
Dead yes no
Dead yes no
Dead yes no
Live yes no
Partially
Dead yes no
Partially
Dead yes no
Live yes no
Live yes no
Dead yes no
Dead yes no
Dead yes no
Dead yes no

18

Cavity
yes
no
no
no
no

no
no

no
no
no
no
no
no

no

no
no

no

no

no

no

no

Roost

Potential

Low
Medium
Low
High
High

High
High

Medium
High
Medium
High
High
High

Medium

Medium
High

Medium

Low

Low

Low

Low

Longitude
-76.149182210

-76.149299437

-76.149229329
-76.14857254
-76.14873427

-76.1490073
-76.14909531

-76.14909011
-76.14940777
-76.14947187
-76.14922399
-76.14912438
-76.14919887

-76.15020528

-76.15069452
-76.15068241

-76.154424382

-76.154326841

-76.154318359

-76.154570097

-76.152232989

Latitude
41.071237066
41.071333577
41.071296371
41.06884736
41.06875031

41.06866859
41.07003401

41.07004764
41.06986685
41.06971834
41.06865338
41.06865819
41.06870042

41.06812299

41.06799665
41.06801803

41.100616790

41.100737827

41.100801085

41.100799277

41.099134977

Date
Observed
10/20/2010
10/20/2010
10/20/2010

7/14/2011
7/14/2011

7/14/2011
7/14/2011

7/14/2011
7/14/2011
7/14/2011
7/14/2011
7/14/2011
7/14/2011

7/14/2011

7/14/2011
7/14/2011

10/14/2010

10/14/2010

10/14/2010

10/14/2010

10/14/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior
451 17 Upland Red maple
Interior
452 17 Upland Red maple
Interior
453 17 Upland Red maple
Interior  Bigtooth
454 17 Upland aspen
Interior
455 17 Upland  Unknown
456 17 Edge Red maple
Interior
457 18 Upland White pine
Interior Silver
458 18 Upland maple
Interior Silver
459 18 Upland maple
Interior Silver
460a 18 Upland maple
Interior Silver
460b 18 Upland maple
461 18 Edge Red maple
Silver
462 18 Edge maple
Silver
463 18 Edge maple
Silver
464 18 Edge maple
Silver
465 18 Edge maple

DBH

in

19

21

21

28

38

20

24

1 Roost Type
cm Condition Bark Crevice
15 Dead yes no
18 Dead yes no
20 Dead yes no
15 Dead yes no
30 Dead yes no
Partially
23 Dead yes no
18 Dead yes no
48 Dead yes no
18 Dead yes no
53 Live yes no
53 Live yes no
15 Dead yes no
71 Live yes no
97 Live yes no
51 Live yes no
61 Live yes no

Cavity

no

no

no

no

no

no

no

no

no

no

no
no

no

no

no

no

Roost

Potential

Low

Low

Low

Low

Medium

Medium

Low

High

Low

High

High
Low

High

High

High

High

Longitude

-76.152458076

-76.152662255

-76.151938164

-76.152103226

-76.154284576

-76.154266237

-76.136236638

-76.135494411

-76.135446502

-76.135396257

-76.135396257
-76.135315193

-76.135566036

-76.135610265

-76.135658191

-76.135220278

Latitude

41.098933033

41.098986520

41.099754197

41.099761910

41.100362610

41.099873225

41.103897218

41.102560232

41.102685457

41.102693512

41.102693512
41.102256453

41.102300686

41.102347523

41.102272128

41.103421131

Date
Observed

10/14/2010

10/14/2010

10/14/2010

10/14/2010

10/14/2010

10/20/2010

10/14/2010

10/14/2010

10/14/2010

10/14/2010

10/14/2010
10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest DBH! Roost Type
Identification Area Tree
Number Number Setting Species in c¢cm Condition Bark Crevice
Silver
466 18 Edge maple 25 64 Live yes no
467 18 Edge Unknown 17 43 Dead yes no
Silver
468 18 Edge maple 48 122 Live yes no
Silver
469 18 Edge maple 72 183 Live yes no
Silver Partially
470 18 Edge maple 34 86 Dead yes no
Silver
471 18 Edge maple 34 86 Live yes no
Silver Partially
472 18 Edge maple 24 61 Dead yes no
Silver
473a 18 Edge maple 22 56 Live yes no
Silver
473b 18 Edge maple 22 56 Live yes no
Silver
473c 18 Edge maple 22 56 Live yes no
Silver
474 18 Edge maple 38 97 Live yes no
Silver
475a 18 Edge maple 20 51 Live yes no
Silver
475b 18 Edge maple 20 51 Live yes no
Silver
476a 18 Edge maple 20 51 Live yes no
Silver
476b 18 Edge maple 20 51 Live yes no
Interior
477 25 Upland White oak 40 102 Live yes no

Cavity

no
no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Roost

Potential

High
High

High

High

High

High

High

High

High

High

High

High

High

High

High

High

Longitude

-76.135221312
-76.135208493

-76.135270297

-76.135288652

-76.134980919

-76.134953620

-76.134947805

-76.134928907

-76.134928907

-76.134928907

-76.134973255

-76.134966781

-76.134966781

-76.134949552

-76.134949552

-76.144232457

Latitude

41.103448600
41.103678562

41.103710227

41.104167528

41.104174116

41.103905198

41.103847828

41.103721191

41.103721191

41.103721191

41.103450313

41.103458126

41.103458126

41.103418173

41.103418173

41.087402276

Date
Observed

10/20/2010
10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/20/2010

10/14/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest
Identification Area Tree
Number Number Setting Species
Interior
478 25 Upland  Unknown
Interior Black
479 25 Upland cherry
Interior Black
480a 25 Upland cherry
Interior Black
480b 25 Upland cherry
481 25 Edge White oak
482 25 Edge Red maple
483 25 Edge Unknown
484 25 Edge Unknown
Interior
485 26 Upland  Unknown
Interior Black
486 26 Upland locust
491 26 Edge White oak
Shagbark
494 26 Edge hickory
Shagbark
495 26 Edge hickory
Shagbark
496 26 Edge hickory
497 26 Edge White oak
Interior
498 29 Upland  Unknown

DBH

in

13
13
32
12
14

40

46
36

12

11

11
15

15

Average DBH’ of all PRTs’
Average DBH’ of all PRTs? in the Interior Forest
Average DBH’ of all PRTs? in the Interior Wetlands

1 Roost Type
cm Condition Bark Crevice
18 Dead yes no
23 Dead yes no
33 Live yes no
33 Live yes no
81 Live yes no
30 Dead yes no
36 Dead yes no
18 Dead yes no
102  Dead yes no
117 Live yes no
91 Live yes no
30 Live yes no
28 Live yes no
28 Live yes no
38 Live yes no
38 Dead yes no
in (cm)
14 (36)
14 (36)

18 (46)

Cavity
no
no
no
no
no
no
no
no

no

no
no

no

no

no
no

no

Roost

Potential

Low
Medium
Medium
Medium

High
Medium
Medium

Low

High

High
High

Medium

Medium

Medium
Medium

High

Longitude

-76.139209637
-76.139199117
-76.139021236
-76.139021236
-76.144179634
-76.137504946
-76.137446216
-76.138184894

-76.136188465

-76.136583866
-76.135062380

-76.135371755

-76.135387590

-76.135253697
-76.135110910

-76.131758842

Latitude
41.089627747
41.089657504
41.089538947
41.089538947
41.087686115
41.089634926
41.089524336
41.089694779

41.089703873

41.089628458
41.089366425

41.089518917

41.089503029

41.089502253
41.089388847

41.085952360

Date
Observed

10/14/2010
10/14/2010
10/14/2010
10/14/2010
10/14/2010
10/20/2010
10/20/2010
10/20/2010

10/15/2010

10/15/2010
10/15/2010

10/15/2010

10/15/2010

10/15/2010
10/15/2010

10/15/2010



Table C-1. Comprehensive List of Indiana Bat (Myotis sodalis ) Potential Roost Trees at the Bell Bend NPP Project Site.

Forest DBH! Roost Type
Identification Area Tree Roost Date
Number Number Setting Species in c¢cm Condition Bark Crevice Cavity Potential Longitude Latitude Observed
Average DBH’ of all PRTs? in the Interior Uplands 13 (33)
Average DBH’ of all PRTs? in the Forest Edge 14 (36)

'DBH = Diameter at breast height: in = inches; cm = centimeters
’PRTs = Potential Roost Trees



APPENDIX D

Forest Area Maps
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APPENDIX E

Photographs
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