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Mr. Myles Vaughan 
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U.S. General Services Administration 
20 North 8th Street 
Philadelphia, PA 19107-3191 

Re: Foreign Affairs Security Training 
Center, Fort Pickett, Nottoway County, VA, 
Project # 2015-F-0446 

Dear Mr. Vaughan: 

This document transmits the U.S. Fish and Wildlife Service's (Service) biological opinion based 
on our review of the referenced project and its effects on the federally listed threatened northern 
long-eared bat (Myotis septentrionalis; NLEB) in accordance with section 7 ofthe Endangered 
Species Act (16 U.S.C. 1531-1544, 87 Stat. 884), as amended (ESA). Your December 23, 2014 
request for formal conference was received on December 23, 2014. On April 2, 2015 the Service 
listed the NLEB as threatened under the ESA and published a species-specific interim rule 
pursuant to section 4(d) of the ESA. Per our discussion on April 8, 2015, the formal conference 
opinion has been converted into a biological opinion. 

This biological opinion is based on information provided in General Service Administration's 
(GSA) December 2014 Biological Assessment (BA) for Construction and Operation ofthe 
Proposed U.S. Department ofState, Bureau ofDiplomatic Security Foreign Affairs Security 
Training Center (FASTC) in Nottoway County, VA; GSA's 2012 Draft Environmental Impact 
Statement (EIS) for the FAS TC; GSA's January 2015 Supplemental Draft EIS for the FASTC; 
telephone conversations; field investigations; and other sources of information. A complete 
administrative record ofthis consultation is on file in this office. 

CONSULTATION HISTORY 

07-16-12 	 GSA sent a letter to the Service requesting informal consultation on the proposed 
acquisition of land and development of the proposed F ASIC project. That letter 
concluded that the proposed FAS TC would have no effect on Michaux's sumac 
(Rhus michauxii), Roanoke perch (Percina rex), and dwarfwedgemussel 
(A lasmidonta heterodon). 
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08-16-12 The Service sent a letter to GSA concurring with its "no effect" determinations. 

12-23-14 GSA sent a letter to the Service asking to initiate a formal conference on the 
effects of the construction and operation ofthe F ASTC on the NLEB. That letter 
reiterated GS A's earlier conclusion that the F ASTC would have no effect on 
Michaux's sumac, Roanoke perch, and dwarf wedgemussel. 

02-20-15 The Service responded to GSA's December 23, 2014 letter acknowledging 
initiation of a formal conference. 

03-13-15 GSA asked the Service to modify the description of the proposed F ASTC to 
include a 1.35-acre Ammunition Supply Point to Package 5. 

04-02-15 The Service listed the NLEB as threatened under the ESA and published a 
species-specific interim rule pursuant to section 4(d) ofthe ESA. 

04-08-15 The Service and GSA discussed the need for formal consultation versus formal 
conference. The Service indicated the draft conference opinion would be 
converted to a biological opinion. 

BIOLOGICAL OPINION 

DESCRIPTION OF PROPOSED ACTION 

GSA proposes to construct and operate the proposed F ASTC on approximately 1,381 acres of 
land on Fort Pickett, Nottoway County, VA (Figure 1). The purpose ofthe proposed FASTC is 
to consolidate existing dispersed training functions into a single location that can provide hard 
skills training specifically designed to enable personnel to conduct security operations and 
activities in high-threat environments abroad. 

As proposed, the F ASTC would be constructed in up to 5 phases or "packages" over a 5-year 
period, depending on funding. Package 1 includes venues essential to commence operation ofthe 
F ASTC training program and that either avoid impacts to regulated wetland areas or could be 
constructed prior to completion ofthe wetland permitting process. Construction on the venues in 
this package would begin in summer 2015 and would begin to operate in 2016 with 
approximately 10 percent of training operations underway. 

Construction of Packages 2 and 3 would begin in fall or winter of 2015/2016. Construction of 
Packages 4 and 5 would begin in fall or winter of 2016/2017. By 2018, all training venues 
fundamental to the F ASTC training program are expected to be in place and 90 percent of 
training programs are expected to be operational. By 2020, 100 percent oftraining is expected to 
be operational. Actual phasing schedules will depend on timeframes for design and appropriated 
funding from Congress. 

All of the venues (Table 1) will be located in 3 general areas: (1) the 727-acre Nottoway County 
Local Redevelopment Authority Parcel 9 (LRA Parcel 9), (2) the 74-acre Fort Pickett Grid 
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Parcel (Grid Parcel), and (3) the 549-acre Fort Pickett Parcel 21/20 (Parcel 21/20). Below is a 
synopsis of the proposed construction activities associated with each parcel. Greater detail on 
each component is provided in GSA's January 2015 Supplemental Draft EIS (GSA 2015) and 
December 2014 BA (GSA 2014). 

Table 1. Proposed FAS TC venues. 

Facility Name Use Size 

Core Area 
AOl Administrative and Classroom Building Offices and Classrooms 82,009 ft2 

A08 Fitness Center Fitness Training 13,930 ft2 

TOl Tactical Training Building Tactical Training 26,458 ft2 

High Speed Driving Track Area 
D02 High Speed Anti- Terrorism Driving Course Driving Training 550 acres* 
D02a Classroom Building (track 1) Driving Training 3,106 ft2 

D02b Classroom Building (track 2) Driving Training 3,106 ft2 

D02c Classroom Building (track 3) Driving Training 3,106 ft2 

Off-Road/Unimproved Driving Track Area 
D04 Unimproved Road Driving Course Driving Training 100 acres* 
DOS Off-Road Driving Course Driving Training 100 acres* 
D03a/D04a/D05a Driver Courses Classroom Buildings Driving Training 4,851 ft2 

Mock Urban Training Environment 
D03 Mock Urban Driving Course Driving Training 80 acres* 
E04 Explosives Simulation Alley Explosives Training 20 acres* 
E04a Explosives Simulation Alley Classroom Building Explosives Training 3,106 ft2 

E04b Explosives Simulation Alley Structures 
E04c Explosives Simulation Workshop 

Explosives Training 
Explosives Training 

35,000 ft2 

500 ft2 

T02 Mock Urban Tactical Training Area/Embassy Tactical Training 80,792 ft2 

T03 Rappel Tower in Mock Urban Environment Tactical Training 2,592 ft2 

T04 Tactical Maze Tactical Training 18,335 ft2 

T05 Smoke House Tactical Training 3,680 ft2 

Explosives Training Environment 
E02 Explosives Demonstration Range Explosives Training 100 acres* 

E02a Explosives Demonstration Range Classroom Explosives Training 3,106 ft2 

E03 Post-Blast Training Range 
E03a Post-Blast Training Range Classroom 

Explosives Training 
Explosives Training 

200 acres* 
3,888 ft2 

E05 Explosive Breaching Range Explosives Training 200 acres* 
E05a Explosive Breaching Range Classrooms Explosives Training 5,106 ft2 

E05b Explosive Breaching House Explosives Training 3,200 ft2 

E05c Explosive Breaching Wall 1 Explosives Training NIA 
E05d Explosive Breaching Wall 2 Explosives Training NIA 
E05e Explosive Breaching Range Storage Storage 1,980 ft2 

Firearms Training Environment 
R02/R04 25-m Indoor/100-m Outdoor Firing Range Firearms Training 184,900 ft2 

R03b Live-Fire Shoot House Firearms Training 4,787 ft2 

R03c/R05a/R07 Armory and Classroom Fire arms Storage/Training 41,266 ft2 

R08 Ammunition Supply Point Ammunitions and Explosives Storage 58,644 ft2 

Service Area 
A09/I01 Central Warehouse and Public Works Central Storage/Maintenance 22,261 ft2 

Driver Training Maintenance Area 
D06 Vehicle Maintenance Shop Vehicle Maintenance 11,328 ft2 

D06a 400 Space Parking Deck Training Vehicle Parking 144,970 ft2 

General 
All Areas 1,231 Distributed Parking Spaces Parking 

Total F ASTC Facilities 

5 acres 
766,007 ft2 

(1,381 acres*) 
*Acreage listed is the entire area available for proposed facilities and infrastructure and does not signify that the entire area will be cleared. 

LRA Parcel 9 

Most of the venues will be constructed in this parcel. Portions of this parcel will be cleared 
during summer 2015 to construct the Mock Urban Tactical Training Area and Mock Embassy, 
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Rappel Tower, Tactical Maze, and Smoke House (Figure 1). Driver training on the Mock Urban 
Tactical Training Area will include 36 operations per day. The Mock Embassy compound will 
consist of 8 buildings resembling a standard U.S. embassy, surrounded by a wall, and positioned 
adjacent to all other training venues of the Mock Urban Training Environment. 

During later phases of the FAS TC construction, the Mock Urban Driving Course, Explosives 
Simulation Alley, High Speed Driving Track Area, Driver Training Maintenance Area, Off
Road/Unimproved Driving Track Area, and 1.35-acre Ammunition Supply Point will be located 
in this parcel. Training in the High Speed Driving Track Area will consist of 810 drive track 
operations per day with cars traveling up to 100 miles per hour. The Driver Training 
Maintenance Area will provide centralized vehicle storage and maintenance facilities supporting 
all driver training activities for F ASTC. 

Grid Parcel 

Venues constructed on this parcel include the Administrative Office and Classroom Building, 
Tactical Training Building, Fitness Center, and Service Area (Figure 1). The latter includes the 
Central Warehouse and Public Works buildings. 

Parcel 21120 

Venues constructed on this parcel include the Explosives Training Environment (Post-Blast 
Training Range and Explosives Breaching Range), Explosives Demonstration Range, Firing 
Ranges, Shoot House, Armory, and classroom buildings (Figure 1). The Explosives 
Demonstration Range and associated classroom building will be constructed in 2015 as part of 
Package 1. The remaining venues will be constructed between 2015 and 2018. 

The Explosives Training Environment will consist of Post-Blast Training Range and Explosives 
Breaching Range. Explosives training will consist of 2,783 detonations of0.2-ounce to 1.5
pound net explosive weight (NEW) charges, 36 detonations of 2.23-pound NEW charges, and 18 
detonations of 3-pound NEW charges per year. 

The location ofthe explosive ranges associated with the Explosives Training Environment will 
interrupt 2 existing primary tank routes on Fort Pickett. The north-south tank trail (Trimble 
Road) and the primary east-west tank trail (Butterwood Road) will be relocated around the 
proposed explosive ranges to maintain the connection between Dearing Avenue and Trainfire 
Road and preserve the existing Fort Pickett circulation. The rerouted tank trail will extend from 
Dearing A venue north of the existing Butterwood Road to and through the northern portion of 
Parcel 21/20. The new route will be cleared during Package 3 and impact 12 acres between 
Parcel 21/20 and Dearing Avenue. The 100-acre Explosives Demonstration Range will be used 
to detonate a maximum charge of 0.5-pound NEW explosive charges. The demonstration site 
will contain 2 pads, a 200-foot (ft) by 200-ft blast pad with a sifted sand base, and a 100-ft 
diameter post-blast recovery pad. The 200-acre Post-Blast Training Range will support the 
detonation of a maximum charge of 3 pounds NEW. The site will contain a 400-ft by 400-ft 
explosives demonstration pad with a sifted sand base and a 6-inch asphalt post-blast recovery 
pad. The range will have a viewing area, bleacher seating for 30 people, and surf ace parking. The 
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Explosives Demonstration Range Classroom Building includes a 36-space parking area. 
The Firearms Training Environment will be constructed on this parcel. This environment 
includes construction of an armory and classroom building, 3 82-ft indoor ranges with 15 firing 
points each and 2 328-ft outdoor firing ranges with 15 and 30 firing points. The Firearms 
Training Environment includes a 68-space surface parking area. There is no proposed 
construction on Range 8; operational use is expected to increase as new users will be allowed 
access to the site. 

Conservation Measures 

Conservation measures are actions a Federal agency includes as an integral part of its proposed 
action and that are intended to avoid and minimize effects of the action on the listed species. 
These measures are synthesized from the 2014 BA and discussions between the Service and 
GSA. 

1. 	 To avoid and minimize direct effects to female NLEBs (pregnant, lactating, and post
lactating) and juvenile NLEBs (non-volant and volant) during the summer maternity 
season (April 15 through September 15), site clearing (i.e., vegetation removal) for 
Packages 2, 3, 4, and 5 will be conducted October 1 through March 31. Under Package 1, 
approximately 9 acres of potential forested habitat will be cleared from August 1 through 
September 30, when pups are volant. 

2. 	 To maintain potential summer maternity habitat within the action area, where possible 
and not a safety hazard or an obstacle to project construction, dead or dying trees will be 
allowed to remain in the action area. Suitable NLEB roosts are trees (live, dying, dead, or 
snag) with a diameter at breast height of 3 inches or greater that exhibit any of the 
following characteristics: exfoliating bark, crevices, cavity, or cracks. Isolated trees are 
considered suitable habitat when they exhibit the characteristics of a suitable roost tree 
and are less than 1,000 ft from the next nearest suitable roost tree within a woodlot, or 
wooded fencerow (Service 2014a). 

3. 	 Existing vegetation will be preserved wherever possible. Areas that have been cleared for 
the proposed action, and will be landscaped after construction ofproposed facilities , will 
be planted with native plant communities indigenous to the central Piedmont and 
woodland-edge vegetation (e.g., early successional trees, shrubs, and grasses) will be 
planted along disturbed edges. The reestablished plant communities will be tailored to the 
programmatic requirements of the training mission. These plantings will reestablish a 
natural edge to the forest, create corridors for wildlife movement, and prevent invasive 
species from establishing along disturbed edges. Approximately 180 acres of vegetation 
will be reestablished, of which approximately 87 acres will be forest. Approximately 10 
acres of vegetation will be reestablished on Parcel 21120 and 170 acres on LRA Parcel 9. 
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4. 	 The proposed action has incorporated wetland avoidance and impact minimization to the 
extent practicable during the planning phase. Project components have been sited as far 
upstream in the watersheds as possible to avoid and minimize impacts to larger perennial 
streams. All buildings and stormwater management facilities will be located outside of 
wetland limits. 

5. 	 In conjunction with final design, a Stormwater Pollution Prevention Plan (SWPPP) will 
be prepared to avoid and minimize impacts to nearby surface waters. The SWPPP will 
include best management practices for erosion and sedimentation control, including 
techniques to diffuse and slow the velocity of stormwater to reduce potential impacts 
(e.g., soil loss and sedimentation) to water quality during construction. All construction 
site equipment servicing and maintenance areas will be at least 300 ft from waterbodies 
(e.g. , wetlands, streams). All construction activities with the potential to impact water 
quality from runoff will be conducted in accordance with SWPPP requirements. GSA 
will provide the draft SWPPP to the Service for review and comment. 

6. 	 To the maximum extent practicable the following preventive measures will be 

implemented: 


A. 	 The perimeter of all areas to be disturbed during construction or maintenance 
activities will be clearly demarcated using flagging or temporary construction 
fence, and no disturbance outside that perimeter will be authorized. All access 
routes into and out of the proposed disturbance area will be flagged, and no 
construction travel outside those boundaries will be authorized. When available, 
areas disturbed by past activities or those used later in the construction period will 
be used for staging, parking, and equipment storage. 

B. 	 Materials such as gravel or topsoil will be obtained from existing developed or 
previously used sources, not from undisturbed areas adjacent to the property. 

C. 	 When vehicles or equipment are being refueled during construction, drip pans will 
be used underneath all construction equipment and containment zones will be 
established. 

D. 	 Non-hazardous waste material, litter, and other discarded materials, such as 
construction waste, will be contained in secured containers until removed from 
the construction site. All trash containers will have secured closures to prevent 
animal foraging. 

7. 	 To avoid and minimize importation of non-native plant and animal species onto the site, 
construction contractors will be required to inspect and clean all construction equipment 
and vehicles prior to any construction activity within the action area. All construction 
equipment and vehicles will be inspected to ensure that hydraulic fittings are tight, 
hydraulic hoses are in good condition and replaced if damaged, and there are no 
petroleum leaks. 
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8. 	 Wildfire prevention measures will be implemented, including restricting smoking to areas 
clear ofvegetation, ensuring no fires of any kind are ignited, and equipping vehicles with 
spark arrestors and fire extinguishers. 

9. 	 Requirements for safe handling and disposal of hazardous wastes will be implemented. 

10. 	 To maintain and blend with the character of the surrounding rural environment, site 
lighting would be designed to meet local or Federal "Dark Sky" guidelines limiting 
nighttime light pollution and glare. Hooded lights will be used to the maximum extent 
practicable at all new roads and facilities within and adjacent to forest habitat. 
Illumination offorest will be kept to an absolute minimum. 

11. 	 All outdoor construction activities will be conducted during daylight hours in known or 
suitable summer habitat to avoid harassment of foraging NLEBs (April 15 through 
September 15). 

Action Area 

The action area is defined as all areas to be affected directly or indirectly by the Federal action 
and not merely the immediate area involved in the action. The Service has determined that the 
action area for this project encompasses the 727-acre LRA Parcel 9, the 74-acre Grid Parcel, and 
the 549-acre Parcel 21120, including the 12 acres between Parcel 21120 and Dearing Avenue, 19 
acres on Fort Pickett Range 8, and a 1.5-mile buffer (Figure 2) to encompass the area potentially 
affected by noise associated with proposed land-clearing and construction activities. 

STATIJS OF THE SPECIES AND CRITICAL HABITAT RANGEWIDE 

On April 2, 2015 the Service listed the NLEB as threatened with an interim 4(d) rule (80 Federal 
Register 17973-18033). The Service indicated that critical habitat was not determinable under 
the ESA in the final rule. However, under the ESA, the Service has 1 year from the time a final 
listing rule is published to propose and determine appropriate critical habitat. 

The species description, life history, population dynamics, status, and distribution are at: Griffin 
1940, 1945; Mumford and Cope 1964; Barbour and Davis 1969; Stones and Branick 1969; Mills 
1971; Cope and Humphrey 1972; Caire et al. 1979; Harvey et al. 1991; Harvey 1992; Nagorsen 
and Brigham 1993; Sasse and Perkins 1996; Callahan et al. 1997; Foster and Kurta 1999; 
Caceres and Barclay 2000; Lacki and Schwierjohann 2001 ; Menzel et al. 2002; Owen et al. 
2002; Crnkovic 2003; Broders and Forbes 2004; Carter and Feldhamer 2005; Amelon and 
Burhans 2006; Perry and Thill 2007; Henderson and Broders 2008; WNS (white-nose syndrome) 
Science Strategy Report 2008; Blehert et al. 2009; Gargas et al. 2009; Johnson et al. 2009, 2012; 
Meteyer et al. 2009; Bouma et al. 2010; Center for Biological Diversity 2010; Frick et al. 2010; 
Kunz and Reichard 2010; Service 2010; Timpone et al. 2010; Dobony et al. 2011; Ford et al. 
2011; Grieneisen 2011; Lorch et al. 2011; Moore et al. 2011; Puechmaille et al. 2011 ; Turner et 
al. 2011; Committee on the Status of Endangered Wildlife in Canada 2012; Hayes 2012; 
Langwig et al. 2012; Patriquin 2012; Maher et al. 2012; Ingersoll et al. 2013; Minnis and 
Lindner 2013; Moosman et al. 2013; NatureServe Explorer 2015; Youngbaer 2013; Federal 
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Energy Regulatory Commission (FERC) 2014; GSA 2014; U.S. Geological Survey National 
Wildlife Health Center 2014; and Silvis et al. 2015. 

ENVIRONMENTAL BASELINE 

Status ofthe Species/Critical Habitat Within the Action Area-St. Germain (2006; 2014a, b) 
verified that NLEBs occur on Fort Pickett and in the action area. The bats appear to forage in the 
action area, but those surveys did not identify hibemacula, summer roosts, or maternity roosts in 
the action area. Otherwise, the viability ofNLEB populations in the action area is unknown. 

Factors Affecting Species Environment Within the Action Area- Because information about the 
distribution and abundance ofNLEBs in the action area and Nottoway County is limited, the 
factors that affect NLEBs in the action area are uncertain. The landscapes and vegetation of Fort 
Pickett have been severely altered by a long history of clearing, agriculture, logging, and other 
anthropogenic disturbances. 

Approximately 33,892 acres have been characterized as forested land within the boundary of 
Fort Pickett and over 3,000 acres have been characterized as grasslands and shrublands within 
the boundary of Fort Pickett (GSA 2015). Approximately 1,285 acres of that forestland and 112 
acres of the grasslands and shrub lands occur on the 3 parcels that represent the action area. 

Vegetative cover on LRA Parcel 9 is dominated by early successional deciduous, coniferous, and 
mixed forests, although it is fragmented by existing roads, buildings, and utility corridors. 
Demolition activities and maintenance of roads and utility easements on this parcel have left 
tracts that are in early successional stages or are dominated by invasive and pioneer species. 

Vegetative cover on the Grid Parcel consists of stands of early successional deciduous, 
coniferous and mixed forests similar to those described for Parcel 21120 below, but they are more 
fragmented by roads and utility easements. Roadsides and utility easements on the parcel are 
maintained by frequent mowing and are dominated by invasive and pioneer species. 

Vegetative cover on Parcel 21 /20, which includes the 12 acres between Parcel 21 /20 and Dearing 
Avenue, is dominated by deciduous, coniferous, and mixed forests. Coniferous forest tracts on 
this parcel are primarily pine plantations managed with silvicultural practices (GSA 2015). 
Roads in this parcel have fragmented this parcel into 6 separate forest blocks. The largest forest 
block on this parcel is approximately 174 acres and is located north of Butterwood Road and east 
of Trimble Road. The second largest block is located between the Trimble Road landfill and 
Dearing Avenue and is approximately 165 acres. The remaining forest blocks are all less than 
150 acres. Firing range 8 is previously cleared, and remains an active firing range. The 1. 5-mile 
buffer surrounding the site is comprised of deciduous, coniferous, mixed forests and some 
developed lots. 

There are several known or potential sources of contaminants in the action area or immediately 
adjacent to it. A former salvage yard on the north central portion of LRA Parcel 9 was partially 
remediated to remove contaminants from the soil and groundwater. When the site was used as a 
recycling facility from the late 1940s through the 1960s used automobiles, metal containers, 
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crates, and debris were stored on the site. During the late 1960s and early 1970s the site was also 
used to bury demolition debris, scrap metal, and possibly paints, solvents, and petroleum based 
products. Immediately to the west of LRA Parcel 9 is a former fuel station whose soils have been 
reported to contain benzene, methyl tert-butyl ether, and chloroform (GSA 2015). 

EFFECTS OF THE ACTION 

Direct and Indirect Effects - Direct effects are the direct or immediate effects of the project on 
the species, its habitat, or designated/proposed critical habitat. Indirect effects are defined as 
those that are caused by the proposed action and are later in time, but still are reasonably certain 
to occur (50 CFR 402.02). 

Vegetation Clearing 

Construction of the FASTC is expected to affect approximately 1,381 acres. Of this total, 
approximately 407.1 acres will be cleared for venues and infrastructure (Table 2). Approximately 
366 acres offorest cover (61.6 acres of deciduous forest, 153.6 acres of coniferous forest, and 
148.8 acres of mixed forest) and approximately 5 acres of wetlands will be impacted 
permanently. The forest land to be cleared for construction represents approximately 28 percent 
ofthe 1,285 forested acres in the action area and less than 1 percent of the 33,892 forested acres 
on Fort Pickett. 

Table 2. Estimates of the impacts of the proposed FASTC on different vegetated cover types in the action area. Data are in acres. 

Package 

Vegetation type 2 3 4 5 Total 

Deciduous forest 1.1 5.7 40.5 13.3 0.8 61.4 

Mixed forest 6.9 4.1 113 23.3 0.4 148.8 

Coniferous forest 1.1 4.2 87.2 61.1 0 153.5 

Bottomland forest 0 0 2.2 0 0 2.2 

Total Forested Acreage 9.1 14 242.9 97.7 2.5 366.2 

Shrub 0 0 1.8 0 0 1.9 

Urban or range grass 1.6 0 29.2 5.7 0.3 36.8 

Grassland or herbaceous cover 0 0 1.9 0.3 0.1 2.3 

Non-Forested Acreage 1.6 0 32.9 6 0.4 40.9 

Package total 10.7 14 275.8 103.7 2.9 407.1 

The 10.7 acres of site clearing associated with Package 1 will impact approximately 9.1 acres of 
forest (1.1 acres of deciduous forest, 1.1 acres of coniferous forest, and 6.9 acres of mixed forest) 
and occur during the summer months when NLEBs occur in the action area. Approximately 341 
acres of the forest cover to be cleared (approximately 93 percent of the total) is associated with 
Packages 3 and 4. Packages 2-5 are scheduled for clearing October 2015 through March 2016 
and October 2016 through March 2017, when NLEBs do not occur in the action area. 

GSA proposes to preserve existing vegetation wherever possible and will plant areas to be 
landscaped with native plant species indigenous to the central Piedmont. Woodland-edge 
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vegetation (e.g. , early successional trees, shrubs, and grasses) will be planted along disturbed 
edges and will be designed to prevent invasive species from becoming established along these 
edges. Overall, approximately 180 acres ofvegetation will be re-established, including 
approximately 87 acres offorest. Approximately 10 acres of vegetation will be re-established on 
Parcel 2 1120 and 170 acres will be re-established on LRA Parcel 9. 

Tree clearing during construction will result in effects to NLEBs from: 1) summer season 
clearing if an occupied maternity or roost tree is felled and/or foraging habitat is removed and 2) 
winter season clearing if a maternity or roost tree is felled and/or foraging habitat is removed. 

Summer Season Clearing 

The 10.7 acres of site clearing associated with Package 1 will impact approximately 9.1 acres of 
forest. Ofthis 9.1-acre area, 1.6 and 0.4 acres of forested cover will be cleared in Parcel 2 1120 to 
construct the Explosives Demonstrations Range and Live-Fire Shoot House, respectively. 
Vegetative cover on these 2 sites is previously disturbed forest adjacent to currently cleared 
areas. The remaining 7 acres of forested cover will be cleared in LRA Parcel 9 during late 
summer 2015 to construct the Mock-Urban Tactical Training Area, Rappel Tower, Tactical 
Maze, and Smoke House. A small area will also be cleared to construct the Tactical Training 
building. Tree clearing will occur during the summer months, mid-July to mid-September, when 
NLEBs are in the action area. 

Given their small size and isolation and the absence ofNLEB detections during surveys 
conducted in August 2014, clearing Explosives Demonstrations Range (1.6 acres) and Live-Fire 
Shoot House (0.4 acres) is not likely to affect roosting although it might reduce the amount of 
foraging habitat available to NLEBs. 

Tree removal (7 acres in LRA Parcel 9) may impact non-maternity (males and non-reproductive 
females) and/or reproductive (females and juveniles) individuals. Effects to a maternity colony 
or roosting bats may occur if an undocumented maternity or roosting tree is removed. The 
maternity colony would need to shift trees and this might lead to a reduction in colony cohesion. 
Roosting bats could be injured or die from being crushed when the tree is felled or be more 
vulnerable to predation ifthey were flushed. 

When trees are cleared, temporary and small-scale reductions in foraging opportunities may 
occur. NLEBs may seek foraging habitats farther away from the active disturbance area and may 
have to search potentially unfamiliar habitat for new foraging areas. This may result in increases 
in energetic demands and exposure to inter- and intra-specific competition, but changes in 
behavior are expected to be short-term. 

Although bat surveys conducted on Fort Pickett have not identified summer roosts in the action 
area, to provide the benefit of the doubt to the species, the 7 acres offorested cover is assumed to 
contain suitable habitat for NLEB roosting and foraging. Based on Johnson (et al. 2012), the 
mean roost area of NLEBs in West Virginia is 31.13 acres (9 5 percent confidence interval [CI] = 

13.8 to 48.5 acres), so the clearing of these 7 acres is expected to result in the loss ofno more 
than 1 roost or approximately 5 bats (95 percent CI = 4 to 7). Because of its timing, mid-July to 
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mid-September, these impacts are likely to avoid pregnant NLEBs or non-volant pups. 

Winter Season Clearing 

Site clearing associated with Packages 2, 3, 4, and 5 will result in clearing approximately 357 
acres of forested cover and 41 acres of non-forested cover (Table 2). Approximately 257 acres of 
forest cover will be cleared between October 2015 and March 2016 in association with Packages 
2 and 3. Approximately 100 acres of forested cover will be cleared between October 2016 and 
March 2017 in association with Packages 4 and 5. 

Almost all ofthe 14 acres of forested cover cleared for Package 2 will occur on Parcel 21/20. 
Approximately 90 percent ofthe 243 acres of forested cover cleared for Package 3 will occur on 
LRA Parcel 9 and further fragment forest cover in this parcel. Approximately 93 acres of the 
forested cover cleared for Package 4 will occur in LRA Parcel 9 with approximately 5.3 acres 
cleared in Parcel 21 /20. 

Removal of maternity roost trees during the winter season renders them unavailable to pregnant 
bats that exhibit maternity area and/or maternity roost tree fidelity following migration in the 
spring. Periods of pregnancy, birth, and lactation are the most sensitive and energetically 
demanding times of year for reproductive females. If adequate primary and alternate maternity 
roosts are not available adjacent to the area of impact, pregnant females will have to search 
potentially unfamiliar habitat for new roosting and foraging areas. This may result in increases in 
energetic demands, exposure to inter- and intra-specific competition, and decreases in the long
term reproductive success and viability ofthe colony in the area. Impacts to non-reproductive 
individuals are similar; individuals would need to expend additional energy locating a new roost 
site. Their additional search time would increase their exposure to predation and would decrease 
foraging time until a replacement roost site has been located. 

When trees are cleared, temporary and small-scale reductions in foraging opportunities may 
occur. NLEBs may seek foraging habitats farther away from the active disturbance area and may 
have to search potentially unfamiliar habitat for new foraging areas. This may result in increases 
in energetic demands, exposure to inter- and intra-specific competition, and exposure to 
predation while searching unfamiliar habitat, but changes in behavior are expected to be short
term. 

As discussed, bat surveys conducted on Fort Pickett have not identified NLEB roosts in the 
action area. To provide the benefit of the doubt to the species, the 357 acres offorested cover to 
be cleared is assumed to contain suitable NLEB roosting or foraging habitat. To estimate the 
effect ofthis habitat loss on NLEBs, we used the following approach to estimate the number of 
NLEBs that will be affected by winter season vegetation clearing: 

1. 	 Data from surveys for NLEBs on Fort Pickett (St. Germain 2014a) was used to estimate 
the proportion of net sites in which NLEBs were present. We assumed the sites where St. 
Germain (2014a) detected NLEBs represent roosts. We also used meta-analyses to 
aggregate the Fort Pickett data and data from 10 surveys conducted in Virginia's 
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Appalachian Ecoregion (the Mountain Province) and West Virginia in case the St. 
Germain (2014a) data represented an outlier. 

We conducted meta-analyses on these data to estimate the mean proportion of net sites 
(and 95 percent CI) that detected NLEBs. The meta-analyses used proportion as the 
measure of effect following the procedures described in Borenstein et al. (2009) and 
Cumming (2012). 

2. 	 The mean number of NLEBs reported in roosts (with accompanying 95 percent CI) was 
estimated from data from West Virginia published by Johnson et al. (2012) and Menzel et 
al. (2002). 

3. 	 The net sites estimated in Step 1 were multiplied by the proportion ofthose net sites in 
which NLEBs would be expected to be detected (Step 2). Specifically, to estimate the 
number of bats that might be affected at those roosts, we multiplied the number of sites 
St. Germain (2014) surveyed by the proportion of those sites with NLEB detections 
(32.26 percent; 95 percent CI = 18.57 to 49.86 percent) and multiplied the result by the 
mean number of bats expected per roost based on the studies from West Virginia. The 
result was assumed to represent the initial number of roosts expected to occur in the 
action area. 

4. 	 The results of Step 3 were multiplied by the mean number ofNLEBs expected to occur in 
roosts. Ifwe discount the potential effect of WNS on the NLEB population in the region, 
about 33 NLEBs (95 percent CI = 19 to 51) would be expected to lose portions of 
summer roosting habitat in the action area. 

5. 	 Because the survey data used in Step 2 were collected prior to WNS, the results of Step 4 
were adjusted to account for the mean reduction in the number of NLEBs and their 
density caused by WNS. Adjusting for the probable effects of WNS on the NLEB in the 
region, 8 NLEBs (95 percent CI = 4 to 12) would lose a portion of their summer roosting 
habitat. 

Scenarios J and K (see Table 3 for the assumptions associated with these and other scenarios) 
seem to be the most representative ofthe effect of WNS on NLEBs (Scenario J being consistent 
with the magnitude of the reduction reported by Reynolds, [personal communication 2014 in 
FERC 2014] and Scenario K representing the magnitude of decline reported by Francl et al. 
[2012]). Based on the St. Germain (2014a) data, we estimate that 8 NLEBs (95 percent CI= 2 to 
12) will be affected as a result ofreductions in summer roosting and foraging habitat. 

Other Construction and Operational Activities 

In addition to tree clearing, other stressors associated with construction and operational activities 
include: noise, nighttime lighting, collisions with vehicles, invasive species, and hazardous 
waste. 
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Noise 

Construction and operational activities will produce noise that will increase ambient sound levels 
in the action area. Construction is expected to generate noise in the vicinity of the action area and 
along U.S. 460, Cox Road, and Military Road where construction vehicles will travel to and 
from the site during daylight hours. 

Testing of sounds at Fort Leonard Wood, MO determined that sounds from operation of heavy 
equipment (bulldozers and earth movers) generated frequencies up to 20 kilohertz (kHz), with 
peak frequencies less than 0.125 kHz (3D/Intemational 1996). Although bats may hear sounds 
generated from equipment and vehicles, peak sound energy with most construction equipment is 
probably well below frequencies audible to bats (Montgomery Watson and 3D/Intemational 
1998). 

Operational activities that will be sources ofnoise above ambient level include small-caliber 
weapons used at the 984-ft outdoor firing range proposed at the existing Fort Pickett Range. The 
small-caliber weapons are similar to those currently used at the Fort Pickett Range so peak noise 
levels are not expected to be higher than existing levels. 

Noise levels expected from proposed operations at the explosive ranges will be dominated by the 
higher yield F ASTC demolition operations using 2-3 pound NEW charges. Day-to-day 
operations include 2,783 smaller (4.5 grams to 1 pound NEW) detonations that will occur 
annually, but noise levels produced by these events will be limited to the local area and are not 
expected to exceed baseline noise levels. 

The use of 3-pound NEW demolition charges is expected to occur a total of 18 times per year 
during the daytime, and the 2.23-pound NEW charges are expected to occur 36 times per year 
during the daytime. In addition, demolition charges generating the peak noise levels are expected 
to occur a total of 42 times per year during the daytime. 

Results of investigation of the effects of sound at Fort Leonard Wood suggest that sound 
generated by training events (simulated artillery and small-arms fire) do not startle or frighten 
bats or cause them to flee the area affected by the sounds. Similar responses have been reported 
for Indiana bats foraging near active night training ranges at the Missouri facility during night
time maneuvers (Service 1998) and for bats foraging and night-roosting at Fort Campbell, KY 
near an impact area (BHE Environmental, Inc. 2002). We anticipate that all noises discussed 
above will be short-term impacts that may affect breeding, feeding, and roosting behaviors and 
that NLEBs may avoid these areas until the disturbance ceases. 

Nighttime Lighting 

Nighttime lighting is not expected to adversely affect NLEBs because lighting on the site will be 
designed to meet local or Federal "Dark Sky" guidelines limiting nighttime light pollution and 
glare. Hooded lights will be used to the maximum extent practicable at all new roads and 
facilities within and adjacent to forest habitat. These measures are expected to prevent nighttime 
lighting from adversely affecting NLEBs within the action area. 
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Collisions with Vehicles 

The various venues for driving training pose a potential risk of vehicle collisions with NLEBs. 
Driver training operations will typically occur year round from 7 am to 10 pm with most 
operations occurring during daylight hours. As a result, the probability of a NLEB being struck 
by a vehicle is negligible. 

Invasive Species 

To prevent potentially invasive species from being introduced into the action area or spreading, 
all vehicles and other items used during construction and operational phases will be inspected by 
the contractor prior to arrival on site. Fill material that may be required will be sourced from 
onsite whenever possible and implementation of specific invasive species control procedures is 
expected to restrict the movement of invasive species within the action area. These measures are 
expected to prevent invasive species from adversely affecting NLEBs within the action area. 

Hazardous Waste 

Hazardous wastes produced by construction and operational activities will be managed on-site in 
accordance with applicable Federal, State, and local regulations. Hazardous waste will be 
prepared for transport in accordance with U.S. Department of Transportation regulations. Waste 
will be disposed of at approved treatment, storage, and disposal facilities and will be transported 
using appropriately licensed contractors. These measures are expected to prevent hazardous 
waste from adversely affecting NLEBs within the action area. 

Interrelated and Interdependent Actions - An interrelated activity is an activity that is part of the 
proposed action and depends on the proposed action for its justification. An interdependent 
activity is an activity that has no independent utility apart from the action under consultation. 
The Service is not aware of activities interrelated to or interdependent with the proposed action 
at this time. 

CUMULATIVE EFFECTS 

Cumulative effects include the effects of future State, tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 ofthe ESA. The Service is not 
aware of any future State, tribal, local, or private actions within the action area at this time. 

CONCLUSION 

In addition to a small acreage of forested cover (9 .1 acres) that will be cleared in mid-July to 
mid-September, approximately 357 acres of suitable NLEB habitat will be cleared afterNLEBs 
migrate to their fall swarming habitat and/or hibernacula. We anticipate that summer tree 
clearing will cause the loss of 1 roost, but pregnant NLEBs and non-volant pups are not likely to 
be affected. Winter tree clearing will reduce the amount of summer roosting and foraging habitat 
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available to bats when they migrate into the action area beginning in 2016. To minimize the 
long-term impacts of this habitat loss, approximately 180 acres of vegetation will be re
established, including approximately 87 acres of forest. 

Although the F ASTC will result in permanent (279.1 acres) and temporary (87 acres) loss of 
NLEB suitable habitat, the acreage affected represents approximately 28 percent ofthe 
potentially suitable foraging and roosting habitat for NLEBs in the three parcels that represent 
the action area and less than 1 percent of the potentially suitable habitat within Fort Pickett. 
Temporary and small-scale reductions in foraging or roosting opportunities for NLEBs may 
occur. NLEBs may change roosting or foraging areas and seek roosts and foraging habitats that 
are farther away from the active disturbance area, but changes in behavior are expected to be 
short-term. Although NLEBs exhibit fidelity to maternity roost areas, they appear to use 
networks of roosts arranged around a central node roost tree and switch between roosts in that 
network frequently during the summer. Given the ephemeral nature of roosts and the apparent 
relationship between roost network structure and roosting area, it seems likely that roosting areas 
could shift with roost loss. 

We anticipate that noise from construction and operational activities will be short-term impacts 
that may affect breeding, feeding, and roosting behaviors and that NLEBs may avoid these areas 
until the disturbance ceases. 

After reviewing the current status of the NLEB, the environmental baseline for the action area, 
the effects ofthe proposed action and the cumulative effects, it is the Service's biological opinion 
that the F ASTC, as proposed, is not likely to jeopardize the continued existence of the NLEB. 
No critical habitat has been designated for this species; therefore, none will be affected. 

INCIDENTAL TAKE STATEMENT 

Section 9 of the ESA and Federal regulation pursuant to section 4(d) ofthe ESA prohibit the take 
of endangered and threatened species, respectively, without a special exemption. Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harm is further defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns including breeding, feeding, or sheltering. Harass is 
defined by the Service as intentional or negligent actions that create the likelihood of injury to 
listed species to such an extent as to significantly disrupt normal behavior patterns, which 
include, but are not limited to, breeding, feeding, or sheltering. Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity. 
Under the terms of section 7(b )( 4) and section 7( o )(2), taking that is incidental to and not 
intended as part of the agency action is not considered to be prohibited taking under the ESA 
provided that such taking is in compliance with the terms and conditions of this incidental take 
statement. 

The measures described below are nondiscretionary, and must be undertaken by GSA so that 
they become binding conditions of any grant or permit issued to GSA, as appropriate, for the 
exemption in section 7( o )(2) to apply. GSA has a continuing duty to regulate the activity covered 
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by this incidental take statement. If GSA ( 1) fails to assume and implement the terms and 
conditions or (2) fails to require contractors to adhere to the terms and conditions of the 
incidental take statement through enforceable terms that are added to the permit or grant 
document, the protective coverage of section 7( o )(2) may lapse. To monitor the impact of 
incidental take, GSA must report the progress ofthe action and its impact on the species to the 
Service as specified in the incidental take statement [50 CFR 402.14(i)(3)]. 

AMOUNT OR EXTENT OF TAKE ANTICIPATED 

The Service anticipates incidental take ofNLEB will be difficult to detect for the following 
reasons: 

1. 	 Individuals are relatively small and occupy habitats where they are difficult to find; 
2. 	 Finding dead or injured specimens during or following project implementation is 


unlikely; and 

3. 	 Most incidental take will be non-lethal and undetectable. 

The Service anticipates 5 NLEBs (95 percent CI= 4 to 7) could be taken as a result of vegetation 
clearing associated with Package 1 during the late summer and fall of 2015. The Service 
anticipates 8 NLEBs (95 percent CI = 2 to 12) could be taken as a result of winter season 
vegetation clearing. The Service anticipates 1 NLEB could be taken as a result ofnoise levels 
from proposed operations. 

The estimate most consistent with available data indicates a total of 14 NLEBs (95 percent CI= 
6 to 19) will be incidentally taken as a result of summer and winter season vegetation clearing 
and noise. The incidental take is expected to be in the form of harm and harassment. 

EFFECT OF THE TAKE 

In the accompanying biological opinion, the Service determined that this level of anticipated take 
is not likely to result in jeopardy to the species. Critical habitat has not been proposed for this 
species. 

REASONABLE AND PRUDENT MEASURES 

The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize take of the NLEB. 

1. 	 Minimize noise levels during construction. 

TERMS AND CONDITIONS 

To be exempt from the prohibitions of section 9 of the ESA, GSA must comply with the 
following terms and conditions, which implement the reasonable and prudent measures described 
above and outline required reporting/monitoring requirements. These terms and conditions are 
nondiscretionary. 



Mr. Vaughan 	 Page 19 

1. 	 Implement all practicable measures to reduce noise levels in the construction zone. 

2. 	 Operators, employees, and contractors associated with site preparation for and 
construction of the F ASTC must be educated on the biology of the NLEB, activities that 
may affect the NLEB, and ways to avoid and minimize these effects prior to working on 
site. 

3. 	 Provide an annual report summarizing the acres of trees cleared, timeframe in which they 
were cleared, and forest cover type no later than December 31 of each year until all 
construction and vegetation planting is complete. A final digital report of the total 
acreage cleared and the forest type cleared should be sent to the Service via the contact 
email provided below. 

4. 	 Care must be taken in handling any dead specimens of proposed or listed species to 
preserve biological material in the best possible state. In conjunction with the 
preservation of any dead specimens, the finder has the responsibility to ensure that 
evidence intrinsic to determining the cause of death ofthe specimen is not unnecessarily 
disturbed. The finding of dead specimens does not imply enforcement proceedings 
pursuant to the ESA. The reporting of dead specimens is required to enable the Service to 
determine iftake is reached or exceeded and to ensure that the terms and conditions are 
appropriate and effective. Upon locating a dead specimen, notify the Service's Virginia 
Law Enforcement Office at 804-771-2883 and the Service's Virginia Field Office at 804
693-6694. 

The Service believes that no more than 14 NLEBs will be incidentally taken as a result of the 
proposed action. The reasonable and prudent measures, with their implementing terms and 
conditions, are designed to minimize the impact of incidental take that might otherwise result 
from the proposed action. If, during the course of the action, this level of incidental take is 
exceeded, such incidental take represents new information requiring reinitiation of consultation 
and review of the reasonable and prudent measures provided. The Federal agency must 
immediately provide an explanation of the causes of the taking and review with the Service the 
need for possible modification of the reasonable and prudent measures. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(l) of the ESA directs Federal agencies to utilize their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of endangered and 
threatened species. Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to 
help implement recovery plans, or to develop information. 

• 	 Support research or survey efforts that aid in the understanding of how GSA-authorized 
projects impact the NLEB. This research could inform the development of best 
management practices to be incorporated into project plans to minimize impacts to 
NLEBs and assist with the species' conservation. 
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• Pursue acquisition of parcels or easements to protect NLEB roosting and foraging habitat. 

For the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefitting listed species or their habitats, the Service requests notification of the implementation 
of any conservation recommendations. 

REINITIATION NOTICE 

This concludes formal consultation on the actions outlined in the request. As provided in 50 CFR 
402.16, reinitiation offormal consultation is required where discretionary Federal agency 
involvement or control over the action has been retained (or is authorized by law) and if: (1) the 
amount or extent of incidental take is exceeded; (2) new information reveals effects of the 
agency action that may affect listed species or critical habitat in a manner or to an extent not 
considered in this opinion; (3) the agency action is subsequently modified in a manner that 
causes an effect to the listed species or critical habitat not considered in this opinion; or ( 4) a new 
species is listed or critical habitat designated that may be affected by the action. In instances 
where the amount or extent of incidental take is exceeded, any operations causing such take must 
cease pending reinitiation. 

Ifyou have any questions, please contact Sumalee Hoskin of this office at (804) 824-2414, or via 
email at Sumalee_Hoskin@fws.gov. 

Sincerely,

d ;1 · /) j,,;IJLlf/;u;J., /A/ LfC/{4__,{) . 

Cindy Schulz 
Field Supervisor 
Virginia Ecological Services 

cc: Corps, Norfolk, VA (Attn: Tom Walker) 
U.S. Army National Guard, Arlington, VA (Attn: Jay Rubinoff) 

VDCR, DNH, Richmond, VA (Attn: Rene Hypes) 

VDGIF, Richmond, VA (Attn: Rick Reynolds) 


mailto:Sumalee_Hoskin@fws.gov


Table 3. Scenarios used to estimate the number ofNLEBs affected by the Project. The estimated number of Northern long-eared bat exposed to habitat loss caused by land clearing for the proposed 
Foreign Affairs Security Training Center results from the following formula: (Estimaled #ofSurvey Sites from St. Germain)*(Mean Proportion ofSurvey Sites with Potential Roosts)*(Mean Number of 
NLEB!Roost)*(Percent Reduction inNLEB Density Given White-Nose Syndrome). The mean estimate is considered the "best" or "most likely" estimate, but upper and lower 95% CI are also provided. 
The number of sites St. Germain (2014) surveyed was reduced from 21 to 20 because one survey site would be cleared during the summer roosting period; those impacts were estimated separately. The 
first group of estimates (1 A to lK) relies on proportions derived from 12 studies in West Virginia and Virginia. The second group of estimates (2A to 2K) relies on proportions derived from St. Germain 
(2014) for Fort Pickett. Mean number of bats/roost is from Johnson et al. (2012) (see worksheet); adjustments for white-nose syndrome are based on the studies identified in the scenario description (see 
text for further explanation of the methodology). 

Scenario 
Estimated 
No. Blocks 

Mean Proportion of 
Blocks w/ Roosts 
(Unadjusted) 

Upper 95% CI 
Proportion of Blocks 
w/ Roosts 
(Unadjusted) 

Lower95% CI 
Proportion of 
Blocksw/ 
Roosts 
(Unadjusted) 

Mean No. 
Bats/Roost 

Adjust for 
WNS 
(mean% 
reduction 
in density) 

Estimated
#NLEBs
Exposed
(Mean) 

Esl!mated 
#NLEBs 
Exposed 
(U95%
CI) 

Estimated#
NLEBs
Exposed

(L 95% CI) 

A Uncorrected for WNS 20 0.3226 0.4986 0.1857 5.1 0.0 33 51 19 

B Corrected for WNS (10% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.1 30 46 17 

c Corrected for WNS (20% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.2 26 41 15 

D Corrected for WNS (30% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.3 23 36 13 

E Corrected for WNS (40% reduction in 
NLEB abundance/density) 20 0.3226 0.4986 0.1857 5.1 0.4 20 31 11 

F Corrected for WNS (50% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.5 16 25 9 

G Corrected for WNS (60% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.6 13 20 8 

H Corrected for WNS (70% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.7 10 15 6 

Corrected for WNS (80% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.8 7 10 4 

J Corrected for WNS (90% reduction in 
NLEB abundance/density) 

20 0.3226 0.4986 0.1857 5.1 0.9 3 5 2 

K 
Corrected for WNS (NLEB capture 
rates are 22.9% of historic rates from 
Franc! et al. 2012) 

20 0.3226 0.4986 0.1857 5.1 0.8 8 12 4 
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