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1. INTRODUCTION 

The Endangered Species Act of 1973 (16 U.S.C. 153 et seq.), as amended (ESA or Act) in section 7(a)(1) 

directs Federal agencies to conserve and recover listed species and use their authorities in the furtherance 

of the purposes of the Act by carrying out programs for the conservation of endangered and threatened 

species so that listing is no longer necessary (50 CFR §402).  Furthermore, the Act in section 7(a)(2) 

directs Federal agencies to consult (referred to as section 7 consultation) with the U.S. Fish and Wildlife 

Service (USFWS) when their activities “may affect” a listed species or designated critical habitat.   

1.1 PURPOSE OF THIS BIOLOGICAL ASSESSMENT 

This biological assessment (BA) analyzes the potential effects of the proposed Spallation Neutron Source 

Second Target Station STS construction project on the U. S. Department of Energy Oak Ridge 

Reservation (ORR) on Federal listed threatened, endangered, proposed, and under consideration for 

Federal listing bat species, pursuant to section 7(a)(2) of the ESA.  Federal listed threatened and 

endangered bat species meeting the following criteria are addressed in this assessment: 

1. known to occur in the ORR based on confirmed mist net captures 

2. known to occur in the ORR based on consistently detected and vetted acoustic recordings 

3. may occur in the ORR based on unconfirmed sightings and acoustic recordings  

4. presence of potential habitat for the species on the ORR or 

5. reasonable expectation of adverse effects to these species owing to the project. 

1.2 CURRENT MANAGEMENT DIRECTION 

Current management direction for Federal listed and proposed threatened and endangered species can be 

found in the following documents, filed at our office: 

• Endangered Species Act of 1973, as amended (ESA or Act) 

• Migratory Bird Treaty Act (MBTA) 

• National Environmental Policy Act (NEPA) 

• Conservation Strategy for Forest-dwelling Bats in Tennessee (USFWS) 

• Gray Bat Recovery Plan (USFWS) 

• Indiana Bat and Northern Long-eared Bat Conservation Research/Monitoring Needs (USFWS) 

• Guidance on Developing and Implementing an Indiana Bat Conservation Plan (USFWS) 

• Management direction specific to the ORR, formed with consideration of the above documents, can 

be found in the following documents: 

o Wildlife Management Plan for the Oak Ridge Reservation (Carter et al. 2020b) 

o Forest Management Plan for the DOE Oak Ridge Reservation (Parr et al. 2015) 
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2. CONSULTATION HISTORY 

Table 2.1. Consultation History: Spallation Neutron Sources Second Target Station. 

US DOE Oak Ridge Reservation, Oak Ridge, Tennessee 

Date 
Contact 

type 
From To Subject 

12/03/2021 Email McCracken Pelren, Sykes STS Construction project 

12/09/2021 Email Alexander McCracken Point locations requested for project 

12/09/2021 Email McCracken Alexander Replied with point locations 

12/10/2021 Email McCracken Sikula Re: Biological Assessment information 

12/15/2021 Email Alexander McCracken Set up a meeting? 

12/15/2022 Email McCracken  Alexander Will request a virtual meeting 

12/16/2022 Email Alexander  McCracken Agreed with meeting date of 01/05/2022 

01/05/2022 Online 

meeting 

Sikula, Alexander, Sykes, 

Pelren, Shaw, Santiago, 

Trotter, McCracken, Giffen, 

Carter, DOE rep. 

Discussed the STS Construction project potential 

effects on Federal listed bat species present on the 

ORR. Mentioned a potential mitigation plan. 

01/26/2022 Email Sikula McCracken Provided information on consultation for SNS/STS 

project 

02/04/2022 Email Alexander McCracken Request phone call re: STS construction project 

02/04/2022 Email  McCracken Alexander Replied to have a phone call 

02/04/2022 Phone 

call 

Alexander McCracken Discussed best path forward to see if formal 

consultation is necessary for STS construction project 

03/02/2022 Email McCracken Alexander Request site visit by USFWS to SNS/STS site and 

proposed mitigation sites 

03/02/2022 Email Alexander  McCracken Set up meeting last week of March 

03/03/2022 Email McCracken Alexander Meeting on 03/38/2022? 

03/03/2022 Email Alexander McCracken Agreed to on site meeting: USFWS, DOE, Natural 

Resources Management, STS project manager 

03/28/2022 Site Visit Shewairy, Doty, Elbert, Sikula, 

Alexander, Pelren, Trotter, 

Giffen, Carter, McCracken, 

Darling 

Meeting:  

1. Trotter summary of STS project 

2. McCracken summary of Federal listed 

species recorded during acoustic surveys of 

STS construction project site 

3. Visit to STS facility 

4. Visit to STS construction project impact area 

5. Visit to suggested mitigation areas: Gallaher 

Bend  

03/29/2022 Email Alexander McCracken Request shape files of STS construction project area 

and mitigation area and Power Point slides 

03/30/2022 Email McCracken Alexander Provided shape files and Power Point slides 

03/30/2022 Email Sikula McCracken Summary of site visit 

04/21/2022` Email McCracken Alexander Request to proceed with GPA ground truthing survey 

of STS construction project site 

04/21/2022 Email Alexander McCracken Approval granted for GPS survey 
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Table 2.1. Consultation History: Spallation Neutron Sources Second Target Station (continued). 

US DOE Oak Ridge Reservation, Oak Ridge, Tennessee 

Date 
Contact 

type 
From To Subject 

06/07/2022 Phone 

call 

McCracken Sikula Request guidance to proceed with consultation 

06/07/2022 Email Sikula McCracken Provided a template for Biological Assessment for 

STS construction project to provide to USFWS 

04/25/2024 Phone 

call 

McCracken Alexander Discuss submitting BA without additional acoustic 

bat surveys 

Shewairy= John Shewairy, DOE Manager for the Oak Ridge Reservation 

Doty=Walt Doty, DOE Oak Ridge Site Office, NEPA Officer 

McCracken=Kitty McCracken, ORNL Natural Resources Management Team, Ecosystem Management Coordinator 

Giffen=Neil Giffen, ORNL Natural Resources Manager for the Oak Ridge Reservation 

Carter=Evin Carter, ORNL Natural Resources Management Team, Wildlife Ecologist 

Darling=Sarah Darling, ORNL Natural Resources Management Team, Wildlife Technician 

Trotter=Steven Trotter, Spallation Neutron Source Second Target Station, ESHQ Manager 

Elbert=Daniel Elbert, USFWS Tennessee Ecological Services Field Office, Field Supervisor 

Alexander=Steve Alexander, USFWS Tennessee Field Office 

Sikula=Nicole Sikula, USFWS Tennessee Ecological Services Field Office, Deputy Field Supervisor 

Pelren=David Pelren, USFWS Tennessee Field Office 

Sykes=Robbie Sykes, USFWS Tennessee Field Office 

3. PROPOSED MANAGEMENT ACTION AND ALTERNATIVES CONSIDERED 

The US Department of Energy’s (DOE) Oak Ridge National Laboratory (ORNL) is a leading institution 

in advanced materials, supercomputing, neutrons, and nuclear science. As a research laboratory managed 

by UT-Battelle, LLC for DOE, ORNL has national priorities in energy, security, and scientific discovery 

that necessitate facility improvements and expansions. DOE is also committed to environmental 

stewardship. The laboratory is located on the ~32,700-acre Oak Ridge Reservation (ORR), much of 

which is categorized as a National Environmental Research Park and a State Wildlife Management Area. 

DOE works with the Tennessee Wildlife Resources Agency (TWRA), Tennessee Department of 

Environment and Conservation (TDEC), US Fish and Wildlife Service (USFWS), US Department of 

Agriculture (USDA), and other agencies to serve as an effective steward of the ORR. Accordingly, 

project managers must conform to environmental regulations, agreements, and policies at the Federal, 

State, and institutional levels. Per 40 CFR (Code of Federal Regulations) 1508.14, research and science 

education activities must also be considered, as these may have effects on the National Environmental 

Research Park. Impact on activities, such as deer harvest, must be considered on the Oak ridge Wildlife 

Management Area if they will be affected by other aspects of the human environment. 

The Spallation Neutron Source (SNS) is a premiere facility at ORNL that provides advanced capabilities 

in neutron scattering to promote new discoveries and research opportunities in material sciences, physics, 

chemistry, biological sciences, and others. A conceptual design for an additional neutron source, termed 

the Second Target Station (STS), has been in development for several years. The STS is intended to 

complement and enhance existing ORNL capabilities, notably research and exploration of complex 

materials. The proposed STS construction project will involve development of existing natural areas on 

the ORR, which contain sensitive resources that require mitigation or avoidance in accordance with 

existing policies and regulation. 

Figure 3.1 indicates the location of the STS construction project review area within the ORR and as it 

relates to the existing Spallation Neutron Source facilities. Total review area for the original SNS 
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construction comprised ~224 acres (90.6 ha). While the planned STS facility footprint was included in the 

original EIS and consultation process (DOE/EIS-0247), construction laydown areas and an access road 

were not considered or evaluated.  A Supplement Analysis was submitted in February 2000 (DOE/EIS-

0247/SA1) which evaluated a superconducting linear accelerator which would replace the original 

ambient temperature linear accelerator.  An additional Supplement Analysis was submitted in July 2021 

which discusses changes beyond the original EIS (DOE/EIS-0247-SA-02). The proposed STS 

construction area beyond the original EIS project area consists of an operations area for construction 

trailers, materials laydown, and construction machinery comprising approximately 73 acres (29.54 ha) 

(see Figure 3.2.a.). Access road options are also shown in Figure 3.2.a, including their respective 

acreages. Figure 3.2.b. shows an additional 12 acres of forest habitat that will be cleared to provide for 

construction and soil spoils and as an access road from Spallation Drive to the construction operations and 

support area, and an alternative access road 12-acre area, therefore a total 97acres (39.25 ha) will be 

cleared. Analysis of the STS construction project area and preferred access road option indicate that this 

approximately 97 acres contains abundant potential roost trees for Federal listed bat species, with the 

remaining acreage suitable for bat foraging. A final access road plan has not been selected. If the 

alternative access road areas involve impacts to bat habitat, these will be included in discussions with 

USFWS. The review area under consideration here is located primarily within forested natural areas of 

the ORR with minor development in the form of power-line rights-of-way and secondary roads. The STS 

construction project will include the removal of existing forest, which contains many suitable roost trees 

for Federal and State listed bat species. Construction activities will include drilling and excavation 

associated with removal of large amounts of soil and rock for construction of the SNS/STS facilities. 

Environmental effects will include noise, vibration, increased CO2 emissions, alteration of existing 

wetlands and waterways, increased water temperature from cooling tower discharges, airborne dust from 

construction of roads and buildings, and other heavy equipment activities.  Other effects on the 

environment were discussed in the original EIS. 

A report was prepared for the DOE Oak Ridge Site Office in September 2020 (Carter et al., 2020). The 

report includes natural resource surveys conducted in 2009, 2019, and 2020, as well as historical data for 

the STS construction project area (see appendix A). Surveys conducted within the STS construction 

project area indicate the presence of three species currently Federal listed and two species under 

consideration or proposed for Federal listing through the ESA.  The DOE has assumed presence of 

multiple species of Federal listed bats. These species are further detailed in Section 5.1 of this BA. 

Furthermore, based on this assumption and habitat quality within the STS construction project area, the 

DOE Oak Ridge Site Office will set aside a Mitigation Area (MA) on the 3-Bends Scenic and Wildlife 

Management Refuge Area to compensate for any known or predicted impacts originating from this 

project. This MA will be permanently conserved and will provide similar habitat to that which will be 

removed or altered as part of the STS construction project. The extent of this MA will be decided through 

consultation with the USFWS. Additional actions (e.g., habitat improvement, research, and monitoring) 

will be developed in consultation with the USFWS. These efforts will be applied to provide further lift in 

conservation value for Federal listed species listed herein. The potential mitigation area is shown in 

Figure 3.3. 
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Figure 3.1. Location of the Spallation Neutron Source Second Target Station construction project within the 

Oak Ridge Reservation. The map inset indicates areas not considered in previous consultation with USFWS 

regarding the STS construction project (outlined in orange). 
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Figure 3.2.a. Spallation Neutron Source Second Target Station construction project and Access Road 

Alternatives. The map indicates the 73-acre portion of the construction project area (shown in red) which has 

significant listed bat habitat.  The access road alternatives and their respective acreages are indicated as well.  
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Figure 3.2.b. Spallation Neutron Source Second Target Station construction project with preferred access 

road alternative and soil spoils area. This map indicates the 73-acre portion of the STS construction project area 

plus 11.5 forested acres (outlined in green) to be cleared for use as a spoils area.  An additional 0.5 acres for 

preferred construction road access is shown in green. The preferred access road route is indicated in black. The 12-

acre alternate access road, also indicated, is primarily dense pine forest. The total 97 acres has significant roosting 

habitat for Federal listed bats but was not included in the original SNS EIS.   
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Figure 3.3. Location of proposed mitigation areas located on 3-Bends Scenic and Wildlife Management 

Refuge Area, Oak Ridge Reservation. Natural Areas (NA) and Potential Habitat Areas (PH) have abundant 

suitable roosting habitat for Federal listed bat species named in this BA. 

4. ACTION AREA DESCRIPTION 

The STS construction project area is located in Anderson and Roane Counties, Tennessee on the US DOE 

Oak Ridge Reservation. The DOE Oak Ridge Reservation is an approximately 32,700-acre tract of land 

located in East Tennessee within the Ridge and Valley Physiographic Province of the Eastern Unites 

States. The climate in East Tennessee runs Humid Sub-tropical to Humid Continental. 

The STS construction project area lies between Bethel Valley Road to the south and Bear Creek Road to 

the north.  Spallation Drive allows access to existing SNS facilities, and these abut the STS construction 

project area.  A TVA ROW crosses a portion of the STS Construction project site. A scrap wood burn 

yard and an access road lie within the project area. Mature forest makes up most of the STS construction 

project area. 

This section summarizes current knowledge of the vegetation communities and ecosystem within the STS 

construction project area from on-the-ground surveys during summer 2009 and, more recently, from fall 

2019 to summer 2020 by the ORNL Natural Resources Management Program and Aquatic Ecology 

Group staff (Carter et al. 2020; Appendix). 

At the time of this report, the proposed STS construction project area consist of an operations area 

comprising approximately 97 acres (39.25 ha) which was not part of the original SNS EIS review area for 

      
            

                     

                     
    

            

             

           

           



 

9 

potential construction comprising ~224 acres (90.6 ha). The primary goal was to evaluate potential effects 

on sensitive resources that might result from development of the STS construction project area. 

Forest conditions were assessed based on a forest inventory conducted in 2013 and on ground 

observations from the 2019–2020 surveys specific to the STS construction project area. A forest 

inventory that included the SNS Project area was concluded in November 2013 (Johnston, unpublished 

report to the ORNL Natural Resources Management Program). More than 470 sampling points were 

taken on a 300 by 300 ft grid covering the 970-acre (393-ha) compartment. Land use categories in the 

STS construction project survey area include forest, rights-of-way, developed areas, and edge. Forest 

comprises approximately 75.6% (169.40 acres) of the area, followed by developed areas (12.3%, 27.39 

acres) and rights-of-way (11.1%, 24.75 acres) (Figure 4.1). Less than 1% (1.44 acres, located between 

Bethel Valley and Old Bethel Valley Roads) would be considered edge (Figure 4.1). Thirty-six tree 

species from 23 genera were documented within the STS construction project survey area (Table 4.1). 

 

Figure 4.1. Forest cover and land use within the STS construction project area based on 2013 forest inventory 

data. 
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Table 4.1. List of 36 tree species inventoried within the STS construction project survey area. 

Species Common name Status 

Acer rubrum Red maple Native 

Acer saccharum Sugar maple Native 

Aralia spinosa Devil’s walking stick Native 

Carya cordiformis Bitternut hickory Native 

Carya glabra Pignut hickory Native 

Carya tomentosa Mockernut hickory Native 

Celtis occidentalis Hackberry Native 

Cercis canadensis Eastern redbud Native 

Cornus florida Flowering dogwood Native 

Fagus grandifolia American beech Native 

Fraxinus americana White ash Native 

Juglans nigra Black walnut Native 

Juniperus virginiana Eastern redcedar Native 

Liquidambar styraciflua Sweetgum Native 

Liriodendron tulipifera Tulip poplar Native 

Morus rubra Red mulberry Native 

Nyssa sylvatica Black gum Native 

Oxydendron arboreum Sourwood Native 

Paulownia tomentosa Princess tree Non-native, invasive 

Pinus echinata Shortleaf pine Native 

Pinus strobus White pine Native 

Pinus taeda Loblolly pine Native 

Pinus virginiana Virginia pine Native 

Plantanus occidentalis American sycamore Native 

Prunus serotina Black cherry Native 

Pyrus calleryana Callery pear Non-native, invasive 

Quercus alba White oak Native 

Quercus coccinea Scarlet oak Native 

Quercus falcata Southern red oak Native 

Quercus montana Chestnut oak Native 

Quercus rubra Northern red oak Native 

Quercus stellata Post oak Native 

Quercus velutina Black oak Native 

Sassafras albidum Sassafras Native 

Ulmus alata Winged elm Native 

Ulmus rubra  Slippery elm Native 

 

The majority of the STS construction project area is dry upland forest and is characterized by rolling hills, 

swales, and moderate slopes. The area slopes upward and eastward on the site from the moister, more 

steeply sloping forested area to the west. Chestnut Ridge Road is a defining boundary between the drier 

and moister forested areas at the site. This forest is bordered on the south by a relatively sharp edge in 
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most locations that is characterized by grassy fields, scattered shrubs, and disturbed areas. This habitat is 

characterized by an overstory of white oak (Quercus alba), scarlet oak (Quercus coccinea), southern red 

oak (Quercus falcata), tulip poplar (Liriodendron tulipifera), and pignut hickory (Carya glabra). There is 

also a scattering of chestnut oak (Quercus montana) and red maple (Acer rubrum) in the overstory in this 

area. The understory is relatively open and contains saplings of several different species, including 

American beech (Fagus grandifolia), black cherry (Prunus serotina), sourwood (Oxydendrum arboreum), 

sweetgum (Liquidambar styraciflua), and common pawpaw (Asimina triloba). Groundcover in the area is 

also scattered and includes Virginia creeper (Parthenocissus quinquefolia), Christmas fern (Polystichum 

acrostichoides), greenbriar (Smilax sp.), poison ivy (Toxicodendron radicans), muscadine (Vitis 

rotundifolia), and striped pipsissewa (Chimaphila maculata). 

Table 4.2. Plant species list for the dry upland forest. 

Scientific name Common name 

Liriodendron tulipifera Tulip poplar 

Carya glabra Pignut hickory 

Nyssa sylvatica Black gum 

Quercus falcata Southern red oak 

Quercus coccinea Scarlet oak 

Quercus alba White oak 

Quercus montana Chestnut oak 

Acer rubrum Red maple 

Sassafras albidum Sassafras 

Fagus grandifolia American beech 

Prunus serotina Black cherry 

Asimina triloba Common pawpaw 

Vaccinium pallidum Lowbush blueberry 

Oxydendrum arboreum Sourwood 

Liquidambar styraciflua Sweetgum 

Juniperus virginiana Eastern red cedar 

Parthenocissus quinquefolia Virginia creeper 

Polystichum acrostichoides Christmas fern 

Smilax sp. Catbriar 

Toxicodendron radicans Poison ivy 

Vitis rotundifolia Muscadine 

Chimaphila maculata Striped pipsissewa 

Microstegium vimineum Nepal grass 

Lespedeza cuneata Sericea lespedeza 

Coronilla varia Crown-vetch 

Cirsium sp. Thistle 

Festuca sp. Fescue 

 

The forest along Chestnut Ridge in the northern-most portion of the STS construction project area is 

characterized by a northward facing slope that grades down into the Bear Creek watershed. Signs of 

overland flow in the direction of the watershed are noticeable in certain areas of this forest. This forest is 
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bordered on the south by a sharp edge in certain locations and by a relatively gradual edge in other 

locations. Edges are characterized by grassy fields, scattered shrubs, and disturbed areas. 

This area of the forest on the north side of the current SNS facility is noticeably moister than the upland 

forested areas to the east. It is also a noticeably richer forest with more plant diversity. The overstory 

includes tulip poplar, pignut hickory, chestnut oak, southern red oak, white oak, sweetgum, scrub pine 

(Pinus virginiana) and white pine (Pinus strobus). A few very large chestnut oaks and white pines and 

one very large sweetgum are notable. The diverse understory includes black gum (Nyssa sylvatica), 

hemlock (Tsuga canadensis), sassafras (Sassafras albidum), American beech, flowering dogwood 

(Cornus florida), ironwood (Carpinus caroliniana), black cherry, sugar maple (Acer saccharum), redbud 

(Cercis canadensis), common pawpaw, umbrella magnolia (Magnolia tripetala), lowbush blueberry 

(Vaccinium pallidum), sourwood, sweetgum, Carolina buckthorn (Rhamnus caroliniana), yellow buckeye 

(Aesculus octandra) and devils-walkingstick (Aralia spinosa). Muscadine is also prevalent in the area. 

The groundcover in this forest is extremely diverse, with the presence of a variety of ferns and herbaceous 

species. Ferns recorded in the area include Christmas fern, maidenhair fern (Adiantum pedatum), common 

grape fern (Botrychium dissectum), rattlesnake fern (Botrychium virginianum) and broad beech fern 

(Thelypteris hexagonoptera). Other groundcover plants in the area include striped pipsissewa, little brown 

jug (Hexastylis arifolia), prostrate tick-trefoil (Desmodium rotundifolium), downy rattlesnake plantain 

(Goodyera pubescens), false Solomon’s-seal (Maianthemum stellatum), lopseed (Phyrma leptostachya), 

wild yam (Dioscorea villosa), doll’s eyes (Actaea pachypoda), black snakeroot (Sanicula odorata), 

Virginia-snakeroot (Aristolochia serpentaria), yellow passionflower (Passiflora lutea), tickseed 

(Coreopsis sp.), crested dwarf iris (Iris cristata), wood anemone (Anemone quinquefolia), may-apple 

(Podophyllum peltatum), yellow forest violet (Viola pubescens), and jack-in-the-pulpit (Arisaema 

triphyllum). Of particular significance on this slope is the presence of whorled stoneroot (Collinsonia 

verticillata). Ginseng (Panax quinquefolius) was recorded on this same slope. 

Table 4.3. Plant species list for the moist forest. 

Scientific name Common name 

Lireodendron tulipifera Tulip poplar 

Carya glabra Pignut hickory 

Nyssa sylvatica Black gum 

Quercus falcata Southern red oak 

Quercus alba White oak 

Quercus montana Chestnut oak 

Pinus virginiana Scrub pine 

Pinus strobus White pine 

Acer rubrum Red maple 

Tsuga canadensis Hemlock 

Aesculus octandra Yellow buckeye 

Sassafras albidum Sassafras 

Fagus grandifolia American beech 

Cornus florida Flowering dogwood 

Carpinus caroliniana Ironwood 

Prunus serotina Black cherry 

Acer saccharum Sugar maple 

Ilex opaca American holly 

Cercis canadensis Redbud 
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Table 4.3. Plant species list for the moist forest (continued). 

Scientific name Common name 

Asimina triloba Common pawpaw 

Magnolia tripetala Umbrella magnolia 

Vaccinium pallidum Lowbush blueberry 

Oxydendrum arboretum Sourwood 

Liquidambar styraciflua Sweetgum 

Rhamnus caroliniana Carolina buckthorn 

Aralia spinosa Devil’s walkingstick 

Lonicera japonica Japanese honeysuckle 

Lonicera maackii Bush honeysuckle 

Morus sp. Mulberry 

Euonymus Euonymus 

Rhus copallina Winged sumac 

Rhus glabra Smooth sumac 

Rubus sp. Blackberry 

Parthenocissus quinquefolia Virginia creeper 

Polystichum acrostichoides Christmas fern 

Adiantum pedatum Maidenhair fern 

Botrychium dissectum Common grape fern 

Thelypteris hexagonoptera Broad beech fern 

Botrychium virginianum Rattlesnake fern 

Panax quinuefolius Ginseng 

Smilax sp. Catbriar 

Toxicodendron radicans Poison ivy 

 

Rare plant surveys were conducted primarily to confirm more detailed assessment in 2009.  However, 

new transects were conducted in 2019 and 2020 along the previously unplanned access roads (Carter et 

al., 2020), which will connect the STS construction area to Bethel Valley Road or Spallation Drive. 

(Figures 3.2.a. and 3.2.b.). 

No new listed plant populations were found during 2019 to 2020 plant surveys, and no new significant 

disturbances of the vegetation were seen in the natural vegetation areas. The mature forest on the 

northwest side of the STS construction project area appears unchanged. More than 100 whorled 

horsebalm (Collinsonia verticillata) plants and 5 sites for American ginseng (Panax quinquefolius) occur 

in this forest. A small population of pink lady-slipper (Cypripedium acaule) occurs in the southern 

portion of the survey area. 

The STS construction project area is primarily upland forest. However, it contains extensive wet weather 

conveyances, and portions of stream and wetland are intersected by the project area (Figure 4.2). A 

constructed detention pond near the central portion of the STS construction project area (Figure 4.2) is 

expected to provide foraging opportunities for bats. Other stream and wetland environments in the project 

area are surrounded by relatively dense understory and midstory vegetation. These areas do not provide 

quality roosting opportunities, and they are too cluttered to provide direct foraging opportunities. 

However, they exist along edges such as ROWs and gravel access roads and contain unique faunal 
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communities (e.g., four-toed salamander breeding habitat) that are likely to contribute to the overall 

diversity and production of invertebrate prey. 

 

Figure 4.2. Aquatic resources within the SNS/STS review and construction project area (solid and dashed 

magenta line, respectively). Note the occurrence of streams and a breeding population of the State listed four-toed 

salamander (yellow circle) in the southeasternmost portion of the review area. 

5. PRE-FIELD REVIEW 

A list of Federal listed and proposed species in the action area was obtained from the USFWS IPaC 

website prior to surveys to guide field efforts for the STS construction project area. This list was 

reconfirmed on 04/23/2024. Using this list, we determined which of those species had a potential to occur 

within the project area (shown in Table 5.1 below). 

In addition, Table 5.1 summarizes Federal listed/proposed species, species’ habitat requirements, and 

known occurrence information of species that may occur in the project area. Bats listed as In Need of 

Management by the Tennessee Wildlife Resources Agency are also included in Table 5.1. 

5.1 SPECIES CONSIDERED AND EVALUATED 

In the following table, species from the USFWS official species list (dated 04/23/2024) which are known 

or expected to occur within the STS construction project area if suitable habitat is present are identified, 

or if not, why they are excluded from further analysis (with rationale). 
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Table 5.1. Federal and State listed bat species within the STS construction project area.  

The USFWS species list (USFWS 2022) was obtained from IPaC website on 04/23/2024 and reviewed. Species/ 

critical habitat not having the potential to occur were excluded from further review with a no effect determination 

with the below rationale. 

Species Common 

and Scientific 

Name 

Status1 Potential 

to Occur 

Critical 

Habitat 

Rationale for 

Exclusion2 

Habitat Description and Range 

in Action Area 

MAMMALS      

Indiana Bat 

Myotis sodalis  

E, SE  Probable  No  

 
Species range includes entire action area. Much of 

project area is forested, with multiple potential live 

roost trees with peeling bark and snags with cavities 

and peeling bark. Forested areas with open understory 

and midstory for foraging. May include maternity 

roosts. No hibernacula in project area. 

Grey Bat 

Myotis grisescens 

 

E, SE 

 

Yes 

 

No  Species range includes entire action area. No known 

caves are in project area. Much of the project area is 

forested with open understory and midstory for 

foraging. 

Northern Long-

eared Bat 

Myotis 

septentrionalis 

 

E, ST 

 

Probable 

 

No 

 

 Species range includes entire action area. Much of the 

project area is forested with multiple potential live 

roost trees with peeling bark, and snags/fallen trees 

with cavities and peeling bark. Forested areas with 

open understory and midstory for foraging. May 

include maternity roosts. No known hibernacula in 

project area. 

Little Brown Bat 

Myotis lucifugus 

 

C, ST 

 

Yes 

 

No 

 

 Species range includes entire action area. Much of the 

project area is forested with multiple potential roost 

trees, cavities, and other structures. Forested area and 

edge habitat for foraging. No known hibernacula in 

project area. 

Tricolored Bat 

Perimyotis 

subflavus 

C, ST Yes No  Species range includes entire action area. Much of the 

project area is forested with multiple potential roosts. 

Suitable foraging area throughout project area. No 

known hibernacula within project area, but potential 

hibernacula exist within 1 mile of site, and known 

hibernacula exist within 2 miles of the site 

Eastern Small-

footed Bat 

Myotis leibii 

SD Possible No  Species range includes entire action area. Much of the 

project area is forested. Forest areas with open 

understory and midstory for foraging. No known 

caves, large rock faces with crevices, or buildings for 

roosting within project area. 

Rafinesque’ s Big-

eared Bat 

Corynorhinus 

rafinesquii 

SD Probable No  Species range includes entire action area. Much of the 

project area is forested with some hollow trees for 

roosting. Forest areas with open understory and 

midstory for foraging. No known caves or buildings 

within project area. 

1 Status Codes: E=Federal listed endangered; T=Federal listed threatened; P= Federal proposed for listing; C= Federal candidate for listing; and 
CH=designated critical habitat; SE=State listed endangered; ST=State listed threatened; SD=State listed in need of management 
2 Exclusion Rationale Codes: ODR=outside known distributional range of the species; HAB= no habitat present in action area; ELE= outside of 

elevational range of species; and SEA=species not expected to occur during the season of use/impact 

As indicated in the above table, there are 5 Federal listed threatened, endangered, or candidate/proposed 

species known to occur or with high potential to occur within the STS construction project area. These 

include Indiana Bat (Myotis sodalis), Gray Bat (Myotis grisescens), Northern Long-eared Bat (Myotis 

septentrionalis), Little Brown Bat (Myotis lucifugus), and Tricolored Bat (Perimyotis subflavus). Only 

those species will be addressed hereafter in this assessment (evaluated species). The remaining two 

species, listed as in-need-of-management by the State of Tennessee, Rafinesque’s Big-eared Bat 
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(Corynorhinus rafinesquii) and Eastern Small-footed Bat (Myotis leibii), will be considered here only 

when their presence serves to provide broader context of site characteristics and habitat quality.  

6. EVALUATED SPECIES INFORMATION 

6.1 FIELD RECONNAISSANCE 

Surveys conducted in 2009 and 2019/2020 (Figure 6.1) within the STS construction project area were 

used to map potential bat roost trees. Wildlife Acoustics SM4 Bat FS monitors equipped with SMM-U2 

ultrasonic microphones were also used to conduct surveys for the species listed in section 5.1 of this 

report in 2019 and 2020 by the ORNL Natural Resources Management Program. These surveys were 

conducted during fall swarming season and summer forest dwelling/maternity season, respectively.  

Additionally, forest conditions were compiled primarily from a 2013 forest inventory effort and 

supplemented with ground observation in 2019 as well as LiDAR flyover data for the ORR at < 1-m 

resolution. As shown in Figure 6.1, a high density of suitable roost trees and snags and a sparse 

understory within the STS construction project area indicates high potential value as maternity sites for 

listed forest-dwelling bats. The individuals who obtained and compiled the data that are presented here 

have a combined 60 years of experience with forest-dwelling bats of the eastern United States and 

routinely assess forest bat resources on the ORR. 

 

Figure 6.1. Contemporary and historical forest bat resources. All known locations within the vicinity of the SNS 

campus and current STS construction project area with records for threatened and endangered bat species are 

included Green circles depict bat detector locations from fall 2019 (n = 5); yellow circles represent bat detector 

locations from summer 2020 (n = 5). Each circle is sized relative to the number of bats detected at that location. 

Roost trees (orange) are based on 2009 and 2019/2020 surveys and are largely represented by white oak, dead snags. 
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Bat acoustic surveys: Five bat acoustic monitors (Wildlife Acoustics Song Meter SM4Bat FS Ultrasonic 

Recorders equipped with SMM-U2) were positioned in likely flyways and foraging zones throughout the   

project area from 15–28 October 2019 and 8-16 June 2020. Sites for acoustic recording were selected 

based on likelihood of use by bats as flyways to foraging grounds and/or for foraging. Microphones were 

mounted on 3-m poles and directed along the likely flyway. Recording began 30 min before sunset and 

ended 30 min after sunrise each night. All SM4Bat monitors were deployed for 14 consecutive nights, 

beginning October 15, 2019. Data were collected and analyzed using Kaleidoscope Pro Analysis 

Software, version 5 with both zero-crossing and full-spectrum analysis methods, as approved by the 

USFWS. 

Results from five bat acoustic detectors deployed from 15–28 October 2019 (70 survey nights during fall 

swarming season) are included in Table 6.1. Table 6.2. results are from six bat acoustic detectors 

deployed from 8-16 June 2020 (54 survey nights during summer roosting season). In total, 15 native bat 

species were detected. Detection frequencies provide strong evidence for 10 species, reasonable evidence 

for 4 species, and 1 species was considered unlikely within the STS construction survey area. Both State 

and Federal listed species—including Federal endangered gray bats (Myotis grisescens), State threatened 

little brown bats (Myotis lucifugus) (under consideration for Federal listing), and State threatened 

tricolored bats(Perimyotis subflavus) (proposed for Federal listing)—were detected at high frequency. 

Four additional species with State and/or Federal listing status were considered probable or possible 

residents given either moderate detection frequency or incidental observation (Tables 6.1 and 6.2). 

Habitat suitable to each bat species was abundant throughout the project area but particularly within the 

open and mature forest in the northcentral portion of the STS construction project area (Figure 6.1). In 

lieu of additional acoustic surveys, information on bat species residing within the adjacent EMDF Project 

area was assumed to apply to the STS construction project area as well, per conversation with Steve 

Alexander, USFWS (4/24/2024). 

Table 6.1. Results from acoustic bat detectors: 15–28 October 2019. The number of call detections is included 

for each detector. A low number of detections, within and between monitors, is considered poor evidence of 

presence. Shaded rows represent status species. Darker shading indicates greater confidence based on the number of 

calls, suitable habitat, and nearby location records. (SR: considered rare or regionally important by the State of 

Tennessee; SD: State deemed in need of management; ST: State threatened; SE: State endangered; FT: Federal 

threatened; FE: Federal endangered; FP: Federal listing petition currently under review). 

Species Species code 
Bat detector site Considered 

present 
Status 

1-19 2-19 3-19 4-19 5-19 

Corynorhinus rafinesquii CORA 0 3 4 0 0 Probable SD 

Eptesicus fuscus EPFU 5 3 1 0 8 Yes  

Lasiurus borealis LABO 6 3 51 86 191 Yes  

Lasiurus cinereus LACI 77 34 23 0 15 Yes  

Lasionycteris noctivagans LANO 41 14 15 0 137 Yes  

Myotis austroriparius MYAU 0 0 0 0 1 Unlikely SR 

Myotis grisescens MYGR 12 28 59 21 394 Yes FE, SE 

Myotis leibii MYLE 1 2 1 0 2 Probable SD 

Myotis lucifugus MYLU 3 9 13 3 58 Yes ST 

Myotis septentrionalis MYSE 0 1 2 0 0 Probable FE, SE 

Myotis sodalis MYSO 0 3 3 0 1 Probable FE, SE 

Nycticeius humeralis NYHU 2 0 28 13 280 Yes  

Perimyotis subflavus PESU 5 0 11 24 378 Yes FP, ST 

Tadarida brasiliensis TABR 30 10 3 0 9 Yes  

Lasiurus seminolus LASE 0 0 0 0 197 Yes  
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Table 6.2. Results from acoustic bat detectors: 8-16 June 2020. The number of call detections is included for 

each detector. 

Species Species code 
Bat detector site Considered 

present 
Status 

1-20 2-20 3-20 4-20 5-20 6-20 

Corynorhinus 

rafinesquii 

CORA 0 0 0 0 0 1 Possible SD 

Eptesicus fuscus EPFU 0 1 0 0 0 393 Yes  

Lasiurus borealis LABO 90 25 109 1 0 692 Yes  

Lasiurus cinereus LACI 1 28 0 201 0 0 Yes  

Lasionycteris 

noctivagans 

LANO 2 4 3 1 0 0 Yes  

Myotis austroriparius MYAU 0 0 0 0 0 0 Unlikely SR 

Myotis grisescens MYGR 184 2 0 1 5 46 Yes FE, SE 

Myotis leibii MYLE 0 0 0 0 0 0 Possible SD 

Myotis lucifugus MYLU 152 89 38 1 0 68 Yes ST 

Myotis septentrionalis MYSE 0 0 0 0 0 0 Possible FE, SE 

Myotis sodalis MYSO 18 2 1 0 0 0 Probable FE, SE 

Nycticeius humeralis NYHU 0 0 0 1 0 3 Possible  

Perimyotis subflavus PESU 0 2 9 3 0 190 Yes FP, ST 

Tadarida brasiliensis TABR 2 0 2 2 0 3 Yes  

Lasiurus seminolus LASE 0 1 2 2 0 3 Yes  

Note: See Table 6.1 for status abbreviation definitions. 

• Acoustic surveys were conducted during two times of year important to the subject species’ ecology: 

summer forest roosting/maternity season (May 15 thru August 15) and fall swarming season in 

preparation for hibernation (August 15 thru November 15). 

• Suitable habitat was surveyed, and many potential roost trees were mapped.  Acoustic monitoring 

surveys were conducted to identify listed species within the project area. 

• The entire project area was surveyed for suitable foraging areas and roosting habitat. Bat acoustic 

monitors were placed in areas where bat species for this BA were likely to occur. 

• Surveys were done by Kitty McCracken and other technical staff of the ORNL Natural Resources 

Management Team during 8-16 June 2020, and 15-28 October 2019. 

• Bat species listed here were active on the landscape when surveys were done. Survey dates are 8-16 

June 2020 and 15-28 October 2019. 

• USFWS accepted protocols for Phase I forest bat surveys were used.  

• The STS construction project area visits were completed by the preparing biologists. 

• Please see results in section 6.1 of this BA. Results indicate that each of the listed species is likely to 

be present in the STS construction project area. 
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6.2 SPECIES STATUS AND BIOLOGY 

Five bat species which are Federal listed as endangered, threatened, proposed for Federal listing, or under 

consideration for Federal listing are reviewed here.  No caves are within the STS construction project 

area, but suitable winter hibernacula for some of these five species are within two to five miles of the STS 

construction project site. Abundant forest habitat is located within the STS construction project area, both 

for roost trees and foraging use.  

• Gray bat (Myotis grisescens: Federal listing: endangered): East Tennessee is within the range of this 

species, including the STS construction project area. Gray bats are a cave obligate species, roosting in 

winter in dense concentrations in exceptionally cold caves. During summer maternity season, these 

bats roost in very warm caves.  Fewer than 5% of available caves are suitable for Gray bat roosting at 

any time.  Gray bats forage over waterways, such as rivers, lakes, and wetlands, as well as forested 

areas.   They eat a variety of aquatic and terrestrial insects. The most important limiting factor to the 

continued existence of Gray bats is their highly specific roosting needs throughout the year. 

Approximately 95% of the entire known population of Gray bats roost in just nine caves, 

consequently, cave vandalism and commercialization has affected this species. Another potential 

limiting factor is pollution in waterways which may kill prey insects or contaminate them such that 

body burdens of contaminants can accumulate in the bats. On the ORR hundreds of Gray bat calls 

have been recorded at many survey locations reservation-wide, including during STS construction 

project surveys. Gray bats have been observed in several caves on the ORR and have been mist netted 

at multiple sites and occasionally found in buildings. 

• Indiana bat (Myotis sodalis: Federal listing: endangered): East Tennessee is within the range of this 

species, including the STS construction project area.  Indiana bats hibernate in caves from about mid-

November to the end of March. Hibernating populations can range from a few hundred to several 

thousand per cave. Summer maternity and roosting sites are in forested areas, with Indiana bats 

roosting in hollows and crevices of trees or under loose bark of trees at least 5” diameter.  Multiple 

trees are used by these bats throughout the summer roosting season, as different thermoregulatory 

needs may cause them to move.  Tree roosts of the sort used by Indiana bats are temporary due to the 

changing conditions of each tree, hence a continually changing mosaic of multi-aged trees needs to be 

available to the bats from year to year. Indiana bats have been heavily impacted by White Nose 

Syndrome (WNS), an exotic, invasive fungal disease which infects many cave hibernating bat 

species.  The diet of Indiana bats consists of many insect species available as they forage throughout 

forests and along forest edges.  Main limiting factors for this species include vandalism or 

commercialization of caves for hibernation, deforestation of summer habitat resulting in loss of 

summer roosting and foraging habitat as developed areas expand, and pesticide poisoning as they eat 

contaminated insects. On the ORR, Indiana bats have been recorded in areas where suitable 

roost/maternity trees and snags are present.  Forest surveys across the ORR have identified several 

patches of suitable roost trees, such as the STS construction project area. A modelling study and 

forest surveys indicate that though the ORR is approximately 70% forested, limited patches of 

suitable roosting/maternity habitat for the Indiana bat are present. 

• Northern long-eared bat (Myotis septentrionalis: Federal listing: endangered): Northern long-eared 

bat range covers much of eastern North American, including the STS construction project area in East 

Tennessee. Northern long-eared bats hibernate in caves, but typically have not been observed forming 

large clusters of animals. During summer, they roost within forests, using tree crevices and loose 

bark, and may be found in smaller trees (<3”dbh) or even downed logs.  Northern long-eared bats do 

not appear to form maternity colonies, but roost singly or in small clusters. More study needs to be 

done on habitat of this bat species. Northern long-eared bats forage within forested areas and along 

open forest corridors and along water/forest interfaces. As with Indiana bats, Northern long-eared bat 
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summer roosts degrade over time such that the bats need to live in a diverse forest with multi-aged 

trees available for roosting.  Northern long-eared bats limiting factors include available summer 

roosting trees, impacts to their hibernacula, and WNS.  This species, once common, was Federal 

listed threatened chiefly due to WNS and has been upgraded to a Federal listing of endangered. 

Although once one of the more common bats on the ORR, the Northern long-eared bat population has 

dramatically decreased, most likely due in part to the effects of White Nose Syndrome.  However, 

suitable roosting habitat is present in some locations of the ORR and within the STS construction 

project area. Low numbers of acoustic recordings indicate that this species is likely still present in low 

numbers on the ORR. 

• Tricolored bat (Perimyotis subflavus: Proposed for Federal listing and State listed as threatened in 

Tennessee): Tricolored bats range throughout the eastern United States and as far west as parts of 

Kansas, Oklahoma and much of Texas; they can be found south to eastern Mexico and Honduras and 

north as far as the Great Lakes.  These bats generally hibernate singly in humid cave sites and show 

strong roost fidelity from year to year.  Hibernation may start as early as the end of August and last 

until April.  Summer roosts may include crevices high in trees near forest edges; however other 

summer roosting habitats may be used as well.  They forage at forest edges, high in treetops and at 

water/forest interfaces such as riparian zones. Moths, beetles, and flies serve as major prey items for 

this species. Tricolored bat populations have been heavily impacted by WNS. Once common 

throughout their range, populations of these bats may have fallen as much as 90% due to WNS. 

Limiting factors include vandalism or commercialization of hibernacula, loss of summer roosting 

habitat as deforestation expands, WNS and pesticide poisoning and loss of prey through pesticide use. 

On the ORR and within the STS construction project area, Tricolored bats have been recorded at 

many survey sites, and have been found roosting in caves across the ORR during late winter cave 

surveys. Suitable roosting habitat is present throughout the STS construction project area. 

• Little brown bat (Myotis lucifugus: Under consideration for Federal listing and State listed as 

threatened in Tennessee): The range of Little brown bat covers much of the U.S. and Canada, 

including the STS construction project area. They form large nursery colonies, often in building attics 

and other man-made structures. They also roost in tree cavities and crevices throughout forests. In 

winter Little brown bats hibernate in a variety of locations, including caves, mines, attics, and other 

locations that provide suitable cool temperature and humidity.  Food includes many aquatic insect 

species, such as mayflies, caddis flies, as well as moths, beetles, mosquitos and craneflies, and these 

bats forage within forests, over meadows, ponds, farmland, and cliff faces.  A major limiting factor is 

WNS from infected caves and mines. Once one of the most common bat species in eastern North 

America, Little brown bat populations have crashed mainly due to WNS, and this species is now 

uncommon throughout the eastern U.S. and Canada.  Other limiting factors include death due to 

pesticides and pesticide exposure through prey, deforestation, and harm to cave roosts, both during 

hibernation and maternity seasons. On the ORR and within the STS construction project area Little 

brown bat acoustic recordings indicate the presence of this species. 

7. ENVIRONMENTAL BASELINE 

As defined under the ESA, the environmental baseline includes past and present impacts of all Federal, 

State, and private actions in the STS construction project area; the anticipated impacts of all proposed 

Federal actions in the action area that have already undergone formal or early section 7 consultation; and 

the impact of state and private actions which are contemporaneous with the section 7 consultation 

process.  Future actions and their potential effects are not included in the environmental baseline.  This 

section in combination with the previous section defines the current status of the species and its habitat in 
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the action area and provides a platform to assess the effects of the proposed action under consultation 

with the USFWS. 

On April 23, 1999, DOE’s Final Environmental Impact Statement on the Construction and Operation of 

the Spallation Neutron Source (Final EIS, DOE/EIS–0247) was submitted, On June 18, 1999, DOE) 

issued the Record of Decision (ROD) wherein DOE decided to proceed with construction and operation 

of a state-of-the-art Spallation Neutron Source facility at the preferred location, the Oak Ridge National 

Laboratory, Oak Ridge, Tennessee.  The FEIS included consultation with the U. S. Fish and Wildlife 

Service, as referenced above.  The footprint of this project included the Spallation Neutron Source and 

facilities as well as an area for a potential Second Target Station.  In 2021 a Supplement Analysis was 

prepared to address the expanded footprint of the project. Specifically, the need for a new BA stems from 

the construction phase of the proposed STS. It involves clearing and development of an adjacent 

greenfield area located beyond the bounds of the original project footprint, tied to construction and 

operation of the STS construction project. The construction support area would be graveled and 

designated for a trailer area, construction craft parking spaces, and a construction laydown area. 

Temporary water and electrical utilities would be provided to serve the construction support area. An 

additional area, currently forested, would be cleared for use as a spoils area for soil excavated from 

construction of the STS. Access road options previously not part of the SNS project area will be 

considered here. 

Natural resource surveys which provided information to the original EIS (1999) and the first EIS 

supplement (2000) found no Federal listed animals or plants in the impact area.  However, since that time, 

new detection techniques using acoustic call analytical methods have since become common use in Phase 

I of USFWS surveys for bat species and are used for other species (frogs, birds).  

Since the original EIS, several bat species have become State or Federal listed as endangered, threatened, 

or in need of management, mostly based on effects of White Nose Syndrome, an exotic fungal infection 

affecting many bat species which hibernate in caves.  These include Northern long-eared bat (Federal 

listed as endangered), Tricolored bat (proposed for Federal listing and State listed in Tennessee as 

threatened), and Little brown bat (under consideration for Federal listing and State listed in Tennessee as 

threatened).  

7.1 PREVIOUS CONSULTATIONS WITH THE USFWS WITHIN THE ACTION AREA 

No previous consultations have occurred within the current action area.  The current area includes new road 

and laydown areas, and an alteration to a cooling tower drainage plan. Consultation with USFWS was 

completed on the original Spallation Neutron Source Project, which did not include the current laydown 

areas and roads, but did consist of the Second Target Station. These consultations are listed below. 

Table 7.1. Past consultations with the USFWS and determinations for actions within the action area for all 

Federal listed/proposed species and designated/proposed critical habitat. 

Project Site Type of Project Species Addressed Determination1 Date 

Spallation Neutron 

Source Project 
ORNL 

Site Preparation, facility 

construction and 

associated support, 

parking areas and roads  

Gray bat NLAA 1999 

Spallation Neutron 

Sources Project 

revision 1 

ORNL 
Alterations to Facility 

design and construction 
Gray Bat NLAA 2000 

1 ESA determinations: NE = No effect, NLAA = May affect, not likely to adversely affect, BE = Beneficial Effect, and 

LAA = May affect, not likely to adversely affect. 
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7.2 PAST AND CURRENT ACTIVITIES WITHIN THE ACTION AREA 

Current activities within the STS construction project area involve geotechnical studies which involve 

siting and drilling bore holes to assess geological conditions in support of planned roads, laydown areas, 

and construction support facilities. Noise during drilling and accessing boreholes will occur during 

daylight hours. 

8. EFFECTS TO EVALUATED SPECIES AND DETERMINATIONS 

This section discusses the effects to Federal listed or proposed bat species named in Section 5.1.  Species 

in this section: Gray bat (Federal listed endangered); Indiana bat (Federal listed endangered); Northern 

long-eared bat (Federal listed endangered); Tricolored bat (proposed for Federal listing); and Little brown 

bat (under consideration for Federal listing). 

8.1 FEDERAL LISTED BAT SPECIES 

8.1.1 Direct and Indirect Effects: 

A. Gray bat (Myotis grisescens—Federal listed as endangered). 

1. Direct adverse effects:  

a. Loss of potential travel corridors and foraging habitat from removal of 97 acres of forest.  

b. Possible disturbance during roosting and rearing of young due to increased noise levels due to 

construction.  

c. Alteration of water sources due temperature increases from cooling tower water influx in 

natural stream and water retention ponds after construction is completed and facility 

operation begins. 

d. Incidental take is not likely to occur because gray bats roost only in caves. No known caves 

are present in the STS construction project area.  

2. Gray bats may be affected and are likely to be adversely affected by the STS construction project 

through alteration of travel corridors and loss of potential foraging habitat. 

B. The following Federal listed species are considered together due to similarities in habitat 

requirements: 

• Indiana bat (Myotis sodalis—Federal listed as endangered) 

• Northern long-eared bat (Myotis septentrionalis—Federal listed as endangered) 

1. Direct adverse effects:   

a. Loss of roosting habitat and loss of foraging habitat from removal of 97 acres of forest. 

b. Potential negative health effects due to increased CO2 levels from construction 

equipment.  

c. Potential negative health effects due to increased airborne particulates from construction.  

d. Disturbance during roosting and rearing of young due to increased noise levels during 

construction and subsequent facility operations. Noise may cause bats to avoid forested 

areas beyond the construction site.  

e. Alteration of water sources due temperature increases from cooling tower water influx in 

natural stream and water retention ponds after construction is completed and ongoing 

facility operations. 

2. Incidental take may occur if tree removal takes place during spring emergence, summer 

roosting and maternity season, or during fall swarming. Incidental take may occur due to 

elevated CO2 and/or dust levels. 
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3. Both bat species listed here may be affected and are likely to be adversely affected by the 

STS construction project. 

8.1.2 Critical Habitat 

No critical habitat for Gray bat, Indiana bat, or Northern long-eared bat has been identified within the 

STS construction project footprint. 

8.2 BAT SPECIES PROPOSED OR UNDER CONSIDERATION FOR FEDERAL LISTING 

A. The following species under consideration for Federal listing are considered together due to 

similarities in habitat requirements: 

• Tricolored bat (Perimyotis subflavus—proposed for Federal listing) 

• Little brown bat (Myotis lucifugus—under consideration for Federal listing) 

1. Direct adverse effects: 

a. Loss of roosting habitat and loss of foraging habitat from removal of 97 acres of forest. 

b. Potential negative health effects due to increased CO2 levels from construction 

equipment.  

c. Potential negative health effects due to increased airborne particulates from construction.  

d. Disturbance during roosting and rearing of young due to increased noise levels during 

construction and subsequent facility operations. Noise may cause bats to avoid forested 

areas beyond the construction site.  

e. Alteration of water sources due to temperature increases from cooling tower water influx 

in natural stream and water retention ponds after construction is completed and ongoing 

facility operations. 

2. Incidental take may occur if tree removal takes place while bats are on the landscape, 

particularly during spring emergence, summer roosting and maternity season, or during fall 

swarming. Incidental take may occur due to elevated CO2 and/or dust levels. 

3. Both bat species listed here may be affected and are likely to be adversely affected by the 

STS construction project. 

8.2.1 Critical Habitat 

No critical habitat for Tricolored bat or Little brown bat has been identified within the STS construction 

project footprint. 

9. EXPOSURE ANALYSIS 

The Spallation Neutron Source Second Target Station construction project will result in the permanent 

removal of approximately 85 acres of suitable roosting and foraging habitat, altered hydrology, and 

cooling tower discharges at the headwaters of multiple drainages that feed Bear Creek, White Oak Creek, 

and associated wetlands. An additional 12 acres with suitable roosting habitat may be deforested if the 

alternate access road is needed, for a total area of 97 acres. Many potential roost trees for forest 

dwelling/foraging bat species discussed in this Biological Assessment were found throughout the STS 

construction project area.  Acoustic surveys completed during summer roosting/maternity season and fall 

swarming/mating season indicate the presence of Federal listed endangered Indiana bat, Northern long-

eared bat, Gray bat, and proposed for Federal listing Tricolored bat, and under consideration for Federal 

listing Little brown bat. STS construction project proponents indicate that clearing will take place during 

winter when the bat species of concern are off the landscape and in hibernation, hence no incidental take 

is expected to occur at that time. There are no plans to restore the original habitat once facility 

construction is done. 
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Short-term stressors, such as construction noise, vibration, airborne particulates, and elevated CO2 from 

construction vehicle traffic and construction itself, may cause each of these species’ negative health 

effects. These cumulative effects, when added to the effects of White Nose Syndrome, may lead to death 

in animals with already compromised health. Alternatively, the short-term effects may cause the bat 

species named here to abandon acres of suitable habitat beyond the 97-acre forested area which will be 

removed. 

RESPONSE ANALYSIS: 

• SPECIES RESPONSE TO THE ACTION’S EFFECTS:  The Federal listed endangered Indiana 

bat, Northern long-eared bat, and Gray Bat, as well as Tricolored bat (proposed for Federal listing) 

and Little brown bat (under consideration for Federal listing) will suffer permanent habitat loss of up 

to 97 acres of the STS construction project area.  In addition, some undetermined amount of habitat 

adjacent to STS construction project area will be affected by noise, vibration, dust, elevated CO2 

emissions, altered hydrology, and cooling tower discharges. Bat species of concern may avoid areas 

with these latter effects, or the bats may suffer deleterious health effects due to exposure.  Short-term 

stressors could also affect non-volant young more severely than adults, as they would not be able to 

avoid the impacted areas. The action will affect environments situated within the central portion of 

the ORR, and the majority of area affected by the action is characterized by trees suitable for roosting 

by forest-dwelling bats. The spatial clustering of these trees increases their value as maternity roost 

sites. Thus, the action is likely to impact all age and reproductive classes of each species considered. 

• PROBABILITY OF ACTION’S EFFECTS: Loss of up to 97 acres of habitat will occur. Altered 

hydrology and cooling tower discharges will occur. Noise, airborne particulates, vibration, and 

elevated CO2 emissions will be most intense during the site preparation and construction phases of the 

STS construction project. Most will abate once construction is complete. 

• LIKELIHOOD OF A RESPONSE:  All bat species considered in this Biological Assessment will 

respond to habitat loss by finding other suitable roost and foraging locations.  Whether or not noise, 

dust, vibration, and elevated CO2 will occur at levels that affect bat health or cause bats to avoid the 

area beyond the 97-acre proposed STS construction project area is unknown. Additional forest 

removal concurrent with but not associated with this project could reduce success of bats’ response by 

reducing nearby habitat options and increasing energy expenditure and exposure. 

• SHORT-TERM AND LONG-TERM EFFECTS:  The STS construction project area will involve the 

permanent loss of 97 acres of forest, which provide roosting and foraging habitat. Cooling tower 

discharges, altered hydrology, and increased human activity (noise, vibration) represent permanent 

but relatively unexplored effects. These could result in increased stress on adults and young as well as 

altered invertebrate abundance and prey beyond the project footprint. Removal of trees will take place 

during the winter bat hibernation season; thus, incidental take is presumed low to absent.  Site 

preparation and construction will take place over several years (possibly as much as 5 years), during 

which time dust, noise, elevated CO2, and vibration may affect roosting bats in additional nearby 

environments. 

• SEVERITY OF EFFECTS / TIME TO RECOVERY:  Although the severity of health effects is 

unknown, each of the listed short-term stressors will cease when construction is finished. Removal of 

approximately 97 acres of forest known to be used by the bat species named in this BA will be 

permanent. Permanent effects on the abundance and quality of sources of invertebrate prey (e.g., Bear 

Creek and associated wetlands, White Oak Creek, and other wetlands and streams within and outside 

the project footprint) might also result from cooling tower discharges and altered hydrology. The 

magnitude of these effects is unknown. These will be exacerbated by recent changes in land use in 
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Bear Creek Valley, and the project team is exploring methods to reduce them through alternative 

drainage designs.  

• NATURE OF THE ACTION’S EFFECTS:  Indiana bats, Northern long-eared bats, Tricolored bats, 

and Little brown bats have had negative health and survival effects due to White Nose Syndrome 

leading to a species decline of >90% in some cases. Additional negative health effects could 

exacerbate WNS effects in individual bats. Young of the year may have negative health and/or 

decreased survival from exposure to the listed health effects.  The level of these effects is unknown. 

The action involves permanent loss of roosting and foraging habitat. The action will occur within the 

central portion of the ORR, and the spatial clustering of suitable roost trees increases their value as 

maternity roost sites. Thus, the action will lead to permanent reduction of available habitat for 

foraging and reproduction for multiple species. Cooling tower discharge will result in altered 

physiochemistry and thus abundance and quality of invertebrate prey from adjacent Bear Creek, 

White Oak Creek, and/or other aquatic environments within and outside the project footprint. The 

extent of these effects is not currently known, and the project team is exploring methods to minimize 

them.  

• PART OF THE POPULATION TO BE AFFECTED: A small portion of the range of each bat 

species named in this BA will be affected by the STS construction project. All ages and reproductive 

groups are expected to be affected, but lack of direct counts and no demographic data prevent a 

thorough analysis of population-level outcomes. 

The STS construction project area provides suitable roosting, maternity, and foraging habitat for Federal 

listed endangered Indiana bat and Northern long-eared bat, Tricolored bat (proposed for Federal listing) 

and Little brown bat (under consideration for Federal listing), as well as foraging habitat and travel 

corridors for Federal endangered Gray bat. Consequently, the STS construction project area is considered 

an important aspect of each species’ habitat and life history. Loss of suitable roosting, maternity, and 

foraging habitat across species ranges continues to impact species survival. 

The Oak Ridge Reservation is the largest contiguous forested area within the Ridge and Valley 

Physiographic Precinct of the eastern United States. The ORR provides miles of riparian habitat, acres of 

forest edge habitat, interior forest, secondary forest, and miles of flight corridors for Indiana bat, Northern 

long-eared bat, Gray bat, Tricolored bat and Little brown bat. Some areas of primary forest with patches 

of trees suitable for Indiana bat and Northern long-eared bat maternity colonies are present. Additionally, 

caves which can serve as hibernacula for these species and summer roosting/maternity caves for Gray 

bats are located on the ORR, several within 2 to 5 miles of the action area. Although not designated as 

critical habitat by USFWS, the ORR areas described here fill a unique position in the overall range of 

each of the species discussed in this BA.  Suitable habitat for each of these species has, and continues to 

be, destroyed and fragmented by government, public and private developers.  The ORR serves in the key 

position of providing patches of ideal habitat between the Appalachian Mountains and Cumberland 

Plateau where key hibernacula are known to exist for species such as Indiana bat and Gray bat.  

Establishing permanent conservation areas on the ORR for all species discussed in this BA will improve 

each species chances for survival. 

RELATIVE IMPORTANCE OF THE ACTION AREA TO THE SPECIES ADDRESSED 

There is a high a degree of uncertainty in the extent of use of the SNS/STS Project area for maternity and 

summer roosting by listed bats owing to a lack of direct counts. However, acoustic data suggest a high 

relative occupancy of the STS construction project area during both fall swarming and summer roosting 

seasons by multiple species of forest dwelling bats compared to elsewhere on the ORR. 
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Forest structure and proximity to additional resources (e.g., wetlands with connected flyways and suitable 

hibernacula such as the > 40 caves on the ORR) indicate high habitat quality for multiple species of listed 

bat on the ORR (Figure 6.1). Much of the forest within the STS construction project area is dominated by 

mature white oak with a notably sparse understory and high density of suitable roost trees with a south to 

southwestern exposure. Dead snags also create several canopy gaps in the forest interior. These forest 

resources are bordered by several streams and emergent wetlands to the south, a pond to the west, and 

Bear Creek and its associated tributaries and wetlands to the north, which support among the highest 

abundance and diversity of invertebrate prey among the aquatic systems monitored by the ORNL 

Environmental Sciences Division (Matson et al., 2022). The site is also unique in that it is located along 

Chestnut Ridge near the center of the ORR, and similarly exposed areas with roosting habitat within just 

meters of aquatic resources are notably absent elsewhere along Chestnut Ridge. 

Owing to the distinctive, high-quality roosting and foraging resources provided by the STS construction 

project area to bats, a consideration for the project has been to set aside habitat elsewhere on the ORR that 

is both high quality and ecologically similar to that found within the STS construction project area. Thus, 

data were compiled from recent forest inventory of the ORR, a LiDAR flyover at less than 1-meter 

resolution, aerial imagery, on-site bat roost tree assessments, and an inventory of all waterbodies and 

streams on the ORR. Using ArcGIS Pro 2.6.0 (ESRI 2020), all data were previously rasterized at ~1-m 

resolution, and the following habitat predictors were derived: canopy height and density, roads and 

infrastructure, Euclidean distance to permanent water bodies, soil saturation, and slope-aspect (see Carter 

et al., 2020a, 2020b, 2020c). A maximum likelihood classification of these composited raster bands was 

then performed using the Spatial Analyst extension, with ground-based delineations of habitat within the 

STS construction project area from Carter (2020a) serving as training samples. All raster cells that 

overlapped other future development were omitted. The untransformed predictions (minimum-maximum 

stretch type in ArcGIS Pro) are displayed in Figure 9.1, where the top 95% of predictions appear as white. 

These areas consisted of 39.25 hectares of the ORR’s total 13,034 hectares. This equated to only 0.22% of 

upland forest roosting habitat on the ORR being at least 95% similar to the highest quality roost habitat 

found within the STS construction project area. The STS construction project area designated for project 

laydown is all mature hardwoods with clear understory and midstory and is sited on a south-facing slope. 

White oaks and other hardwood trees with peeling bark, live trees with crevices, and dead snags exist 

throughout this area. The STS construction project area in turn contains 97 acres (39.25 ha) of potential 

roosting habitat, with 7.0 acres (2.83 ha) being considered exceptionally high. That is, the STS 

construction project area contains 10.1% of the 97 acres () of high-quality upland roost habitat on the 

ORR (Figure 9.1).  

It should be further emphasized that estimates for the broader ORR above reflect a combination of habitat 

quality and, most importantly, similarity to habitat found within the STS construction project area. Many 

sites have been surveyed to confirm presence of potential roosting habitat. Additional high-quality 

habitats, particularly those associated with several beaver impoundments on the ORR were captured in 

the analysis but would not be ranked high in similarity to the upland forest of the STS construction 

project area. Bat acoustic surveys have been done within the majority of sites identified in the analysis as 

a means of obtaining a broad brushstroke picture of where Federal and State listed bat species may be 

found across the ORR.  These surveys, conducted over the past decade, have confirmed that areas 

identified in this model as preferred roosting and foraging habitat are accurate. Figure 9.1 can thus be 

described as an assessment of potential capacity and a tool to guide mitigation specifically for the STS 

construction project area.  
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Figure 9.1. Upland roosting habitat across the ORR. Upland forest roosting habitat elsewhere on the Oak Ridge 

Reservation with species composition and structural features similar to that within the SNS/STS Project area. 

BIOLOGICAL RISK: 

Thorough demographic data are not available for the action area or the broader ORR. Direct capture 

surveys of bat species have occurred on a very limited basis (though listed species are known from 

historical data and recent service calls for bats in/on buildings), and no attempts to census any bat species 

have occurred on the ORR. This assessment assumes—based on census of potential roost trees, nearby 

habitat, their quality in comparison to other areas on the ORR, and acoustic data in comparison to 

reference sites in other areas on the ORR—that permanent removal of forest within the action area will 

result in direct loss of habitat and future opportunities for reproduction, foraging, and flight corridors for 

each species considered herein.    

Cumulative Effects 

Cumulative effects are defined differently under ESA and NEPA.  Under ESA, cumulative effects are 

reasonably foreseeable future state, private and tribal activities only.  For ESA cumulative effects, we do 

not consider the effects of past or future Federal actions.  ESA cumulative effects are additive to the 

environmental baseline (past and ongoing actions and their effects) we described above in Section 7.0 of 

this BA.  Conversely, under NEPA, cumulative effects include all past and ongoing actions and their 

effects that are additive to the effects from all reasonably foreseeable future actions (Federal and non-

Federal) as well.  For ESA consultation purposes in this BA, we are using the ESA definition of 

cumulative effects. 

Mitigation areas 

have been proposed 

for parts of Gallaher 
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Below in section 10 is a brief discussion of future Federal and non-Federal (private, state, or tribal only) 

activities that are reasonably likely to occur within the action area that directly and indirectly affect 

species/critical habitat addressed in this assessment.  These are added to the environmental baseline 

(discussed above).   

Interrelated and Interdependent Actions and Their Effects 

The current landscape that surrounds the SNS, adjacent to Bear Creek Valley, has been subject to forest 

clearing and fragmentation, leading to loss of suitable habitat for Federal listed threatened and endangered 

bat species and other protected bat species listed in this BA (although, only the Gray bat was considered 

during initial SNS consultation). Prior development of the SNS facility involved removal of vegetation 

from a minimum of 110 acres on the ORR for the SNS facility, support facilities and parking areas. Land 

cover on this original 110 acres consisted of more than 84.5 acres of mixed hardwood forest composed of 

red oak, white oak, chestnut oak, poplar, and hickory.  Approximately 20 percent of the site was covered 

in loblolly pines planted in the 1940s and 1950s, with an additional 20 percent of the site logged due to 

pine beetle kill.  The remaining 10 percent of the site was old field scrub. Additional acreage was 

developed as roads, sewage line, water main, natural gas line, steam line, electrical feeder lines. The FEIS 

for the SNS facility and support structures, road, etc. identified no State or Federal listed threatened, 

endangered,  or In Need of Management animal species within the original project area.  Environmental 

effects on forested habitats and aquatic resources were expected to be minimal during project 

development and long term. Although permanent removal of more than 110 acres of mostly forested land 

for the original SNS Project resulted in forest fragmentation, minimal effects of wildlife were expected 

because a forested path along Chestnut Ridge was retained.   

Incidental Take 

No incidental take (as defined by ESA) is anticipated for any Federal listed species or species under 

consideration or proposed for Federal listing. 

Effect Determination 

The STS construction project “may affect, likely to adversely affect” Indiana bat (Myotis sodalis), 

Northern long-eared bat (Myotis septentrionalis), Gray bat (Myotis grisescens), Tricolored bat 

(Perimyotis subflavus), and Little brown bat (Myotis lucifugus).   

10. ADDITIONAL CONSERVATION RECOMMENDATIONS 

DOE Oak Ridge Site Office agrees to establish a mitigation area to be permanently conserved based on 

the results of this Biological Assessment.  A determination of worst-case scenario for Tennessee forest-

dwelling bats listed in Section 5.1 above is the driver behind this determination. The mitigation area 

described in Section 3 of this BA will be permanently conserved to provide suitable roosting and foraging 

habitat for Federal listed bat species and species under considerations for Federal listing named in this BA 

for which a determination of may affect, likely to adversely affect has been made.  In addition to a 

permanently conserved mitigation area, research projects to support species recovery of the bats listed in 

this BA will be supported by DOE. Research may include creation of an artificial cave, design and testing 

of artificial tree roosts, support of graduate student projects on the ORR, and other research through 

collaboration between universities and the ORNL Natural Resources Management Program and the 

Environmental Sciences Division. Discussions regarding restoration of most of the 97-acres of the STS 

construction project will take place as part of the formal consultation between USFWS and DOE-ORO. 
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11. NEED FOR RE-ASSESSMENT BASED ON CHANGED CONDITIONS 

This BA and findings above are based on the best current data and scientific information available.  A 

new analysis and revised BA must be prepared if one or more of the following occurs: (1) new species 

information (including but not limited to a newly discovered activity area or other species information) 

reveals effects to threatened, endangered, proposed species, or designated/proposed critical habitat in a 

manner or to an extent not considered in this assessment; (2) the action is subsequently modified or it is 

not fully implemented as described herein which causes an effect that was not considered in this 

assessment; or (3) a new species is listed or critical habitat is designated which may be affected by the 

action that was not previously analyzed herein. 

  



 

30 

12. LITERATURE CITED 

Carter, E., G. Byrd, S. Darling, K. McCracken, S. Darling, J. Herold, L. Hayter, B. Wade, and N. Giffen. 

2020. Natural Resources Assessment for the Spallation Neutron Source Second Target Station, Oak 

Ridge, TN. ORNL/TM-2020/1698. 

Carter, E., N. Giffen, K. McCracken, S. Darling, A. Deck, and G. Byrd. 2020. Wildlife Management Plan 

for the Oak Ridge Reservation. Oak Ridge National Laboratory, Oak Ridge, TN. ORNL/TM-

2012/387/R1. 

Carter, E., G. Byrd, J. Herold, S. Darling, K. McCracken, L. Hayter, B. Wade, and N. Giffen. 2020. 

Sensitive Resources Assessment and Forest Analysis for the Proposed Versatile Test Reactor, Oak Ridge, 

Tennessee. Oak Ridge National Laboratory, Oak Ridge, TN. ORNL/TM-2020/1703. 

Construction and Operation of the Spallation Neutron Source Facility: Final EIS. US DOE Office of 

Science. April 1999. Available at: 

https://www.energy.gov/sites/prod/files/nepapub/nepa_documents/RedDont/EIS-0247-FEIS-01-1999.pdf 

CRS. 2022. Final Rule Changing Endangered Species Act Regulations. Available at 

https://crsreports.congress.gov/product/pdf/IF/IF10944. Accessed on December 1, 2022. 

Giffen, N., S. Reasor, G. Byrd, L. Pounds, C. Waggoner, and C. Campbell. 2009. Environmental Survey 

Report for SNS: Target Building #2. Unpublished technical report. Oak Ridge National Laboratory, Oak 

Ridge, TN. 

Matson, P. G., L. M. Stevenson, N. A. Griffiths, C. R. DeRolph, R. T. Jett, A. M. Fortner, and T. J. 

Mathews. 2021. Multidecadal biological monitoring and abatement program/assessing human impacts on 

aquatic ecosystems within the Oak Ridge Reservation in eastern Tennessee, USA. Hydrological 

Processes, 35 (9), e14340. 

McCracken, M.K., N. R. Giffen, A. M. Haines, B. J. Guge and J.W. Evans. 2016. Bat Species 

Distribution on the Oak Ridge Reservation. Oak Ridge National Laboratory, Oak Ridge, TN. ORNL/TM-

2015/248. 

Parr, P., G. Byrd, J. Johnston, Jr., and N. Giffen. 2015. Forest Management Plan for the DOE Oak Ridge 

Reservation: An Interdisciplinary Approach for Managing a Heritage Resource. Oak Ridge National 

Laboratory, Oak Ridge, TN. ORNL/TM-2015/98. 

Rosensteel, B., D. Awl, J. Mitchell, and L. Pounds. 1997. Ecological Resources Surveys for the Proposed 

National Spallation Neutron Source Site on the Oak Ridge Reservation. JAYCOR, Oak Ridge, TN 

Supplement Analysis: Proposed Change to Superconducting Linear Accelerator at the Spallation Neutron 

Source, Oak Ridge, Tennessee. February 2000. Available at:  

EIS-0247-SA-01-2000.pdf (energy.gov). 

Supplement Analysis: Spallation Neutron Source Second Target Station, Oak Ridge National Laboratory, 

Oak Ridge, Tennessee. July 2021. Available at: 

15575M TDW JAL APPROVAL OF THE SUPPLEMENT ANALYSIS SNS SECOND TARGET ORNL 

(003).pdf (energy.gov). 

TWRA (Tennessee Wildlife Resources Agency). 2021. Threatened and Endangered Species List Rules. 

Available at https://www.tn.gov/content/tn/twra/wildlife.html#endangered.  Accessed on August 20, 

2022. 

USFWS (US Fish and Wildlife Service). 2011. “Birds of Management Concern and Focal Species.” 

Available at https://www.fws.gov/migratorybirds/pdf/management/BMCFocalSpecies.pdf. Accessed on 

November 10, 2019. 

https://www.energy.gov/sites/prod/files/nepapub/nepa_documents/RedDont/EIS-0247-FEIS-01-1999.pdf
https://crsreports.congress.gov/product/pdf/IF/IF10944
https://www.energy.gov/sites/default/files/nepapub/nepa_documents/RedDont/EIS-0247-SA-01-2000.pdf
https://www.energy.gov/sites/default/files/2021-09/supplement-analysis-eis-0247-sa-02-spallation-neutron-source-2021-09-12.pdf
https://www.energy.gov/sites/default/files/2021-09/supplement-analysis-eis-0247-sa-02-spallation-neutron-source-2021-09-12.pdf
https://www.tn.gov/content/tn/twra/wildlife.html#endangered
https://www.fws.gov/migratorybirds/pdf/management/BMCFocalSpecies.pdf


 

31 

USFWS. 2017. Conservation Strategy for Forest-dwelling Bats in Tennessee. Available at 

https://www.fws.gov/cookeville/pdfs/TN_Conserv_Strat_forest_dwelling_bats_171005.pdf. Accessed on 

November 10, 2019. 

USFWS. 1982. Gray Bat Recovery Plan. Available at 

https://ecos.fws.gov/docs/recovery_plan?820701.pdf. 

USFWS. 2021. Guidance on Developing and Implementing an Indiana Bat Conservation Plan. Available 

at 

https://www.fws.gov/sites/default/files/documents/Indiana%20Bat%20Conservation%20Plan%20Guidan

ce%20Pennsylvania.pdf. Accessed August 20, 2022. 

USFWS. 2016. Indiana Bat and Northern Long-eared Bat Conservation Research/Monitoring Needs. 

Available at https://www.fws.gov/sites/default/files/documents/bat-research-and-conservation-needs-

2016-05-30.pdf. Accessed on August 20, 2022. 

USFWS. 2022. Little brown bat. Available at https://www.fws.gov/little-borwn-bat-myotis-lucifugus. 

Accessed on October 19, 2022. 

USFWS. 2022. Northern long-eared bat reclassified as endangered under the Endangered Species Act. 

Available at https://www.fws.gov/press-release/2022-11/northern-long-eared-bat-reclassified-endangered-

under-endangered -species-act. Press release. Accessed on November 30, 2022. 

USFWS. 2022. Proposal to List the tricolored bat as endangered. Available at https://fws.gov/press-

release/2022-09/proposal-list-tricolored-bat-endangered. Press release.  Accessed on October 19, 2022. 

USFWS. 2022. Tricolored bat. Available at https://fws.gov/species/tricolored-bat-permyotis-subflavus. 

Accessed on October 19, 2022. 

Vail, E. R., J. M. Mitchell, J. W. Webb, A. L. King, and P. A. Hamlett. 1995. Survey of Protected 

Terrestrial Vertebrates on the Oak Ridge Reservation: 10995 Annual Progress Report. Oak Ridge 

National Laboratory, Oak Ridge, TN. ES/ER/TM-174. 

Wilfert, D. and J. Hoy. 1999. Final Environmental Impact Statement (FEIS), Construction and Operation 

of the Spallation Neutron Source (DOE/EIS-0247). 

Supplement Analysis to the Final Environmental Impact Statement for the Spallation Neutron Source 

(DOE/EIS-0247-01). 2000. 

Supplement Analysis to the Final Environmental Impact Statement for the Spallation Neutron Source 

(DOE/EIS-0247-02). 2021. 

 

https://www.fws.gov/cookeville/pdfs/TN_Conserv_Strat_forest_dwelling_bats_171005.pdf
https://www.fws.gov/sites/default/files/documents/Indiana%20Bat%20Conservation%20Plan%20Guidance%20Pennsylvania.pdf
https://www.fws.gov/sites/default/files/documents/Indiana%20Bat%20Conservation%20Plan%20Guidance%20Pennsylvania.pdf
https://www.fws.gov/sites/default/files/documents/bat-research-and-conservation-needs-2016-05-30.pdf
https://www.fws.gov/sites/default/files/documents/bat-research-and-conservation-needs-2016-05-30.pdf
https://www.fws.gov/little-borwn-bat-myotis-lucifugus
https://fws.gov/press-release/2022-09/proposal-list-tricolored-bat-endangered
https://fws.gov/press-release/2022-09/proposal-list-tricolored-bat-endangered
https://fws.gov/species/tricolored-bat-permyotis-subflavus


 

A-1 

APPENDIX A.  

 



 

A-2 



 

A-3 



 

A-4 



 

A-5 



 

A-6 



 

A-7 



 

A-8 



 

A-9 



 

A-10 



 

A-11 



 

A-12 



 

A-13 



 

A-14 



 

A-15 



 

A-16 



 

A-17 



 

A-18 



 

A-19 



 

A-20 



 

A-21 



 

A-22 



 

A-23 



 

A-24 



 

A-25 



 

A-26 



 

A-27 



 

A-28 



 

A-29 



 

A-30 



 

A-31 



 

A-32 



 

A-33 



 

A-34 



 

A-35 



 

A-36 



 

A-37 



 

A-38 



 

A-39 



 

A-40 



 

A-41 



 

A-42 



 

A-43 



 

A-44 



 

A-45 



 

A-46 



 

A-47 



 

A-48 



 

A-49 



 

A-50 



 

A-51 



 

A-52 



 

A-53 



 

A-54 



 

A-55 



 

A-56 



 

A-57 



 

A-58 



 

A-59 

 

 
 



 

 

 


